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Alliance J£lJ 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Ron Morse 

ILLINOIS ENVIRONMENT AL 
PROTECTION AGENCY 
1021 N. Grand, East 
Springfield, IL 62794-9276 

August 18, 2008 

Transmittal 
Supplemental Information 

Permit #375, Revision No·. 2 
Response to Comments, April 4, 2008 

Dear Mr. Morse: 

0 346 · /08 
~ d ojJ__ : I (5 - t .Q'z) 

Project No. B07-038-1413 

DIVISION Ur l'UuL" ,ml i:.H SUPPUES 
INW\ONM&NTAI. PEOT£Cl10N AGf.NCY 

STATE OF lWNOIS 

On behalf of our client, Williamson Energy, LLC, please find one copy of the above referenced 

application. As a response to Ms. Vickie Broomhead' s comment, the application has been revised to 
address, not only the comments received from IDNR and IEP A, but to incorporate all previous IPR' s, 
!BR' s and Revision No. 1 to create a "stand alone" application. Therefore, for the ease ofreference, 

the following is a description of the information contained in each volume: 

Volume I 
Volume II 
Volume III 
Volume IV 
Volume V 

Application - Part I through Part IV 
Application - Part IV Attachments and Part V 
Permit Drawings 
Refuse Facility No. 2 Design and Drawings 
Flowability Analysis IL Environ111(Jillal r't v,;,v,/Ofl Agtmcy 

MARION REGIONAL OFFICE 

To coordinate the review of subject application with other state agencies and divisions, additional 
copies of subject application have been sent to Mr. Scott Fowler - IDNR, Larry Crislip - IEPA, Ronald 
Morse - IEPA and Mr. Michael L. Diedrichsen - IDNR/Water Resources. 

We trust that the plans, design calculations and guideline technical specifications are acceptable to the 
Illinois Environmental Protection Agency. 
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If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

Project Manager 

~r~ 
Sr. Project Manager 

SMS:jea 
Enclosures 

cc: James Plumley, Mach Mining wo/enclosures 
Bill O'Leary, IDNR wo/enclosures 

FILE: 07038-24 
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Alliance LI 
Consulting, Inc. 

Engineers • Constructors • Scientists 

State of Illinois 
Department of Natural Resources 

Office of Mines and Minerals; Land Reclamation Division 
One Natural Way 

Springfield, IL 62702 

SUPPLEMENTAL INFORMATION 
PERMIT# 375, REVISION NO. 2 

RESPONSE TO COMMENTS 
APRIL 4, 2008 

PROPOSED COAL REFUSE 
DISPOSAL FACILITY NO. 2 

VOLUME 1 OF5 
APPLICATION - PART I THROUGH PART IV 

POND CREEK MINE NO. 1 
WILLIAMSON COUNTY, IL 

Prepared for 

WILLIAMSON ENERGY, LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B07-038-1413 
AUGUST 2008 

Summersville, WV 
North Side Professional Building 

702 Professional Park Drive, Suite A 
Summersville, WV 26651 
Telephone: (304) 883-2360 

Fax: (304) 883-2361 

Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 
Beaver, WV 25813-9502 

Telephone: (304) 255-0491 
Fax: (304) 255-4232 

Canonsburg, PA 

151 East Pike Street 
Canonsburg, PA 15317 

Telephone: (724) 745-3630 
Fax: (724) 745-3631 
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SUPPLEMENTAL INFORMATION 
PERMIT# 375, REVISION NO. 2 

RESPONSE TO COMMENTS 
APRIL 4, 2008 

PROPOSED COAL REFUSE 
DISPOSAL FACILITY NO. 2 

VOLUME 1 OF5 
APPLICATION - PART I THROUGH PART IV 

POND CREEK MINE NO. 1 
WILLIAMSON COUNTY, IL 

Prepared for 

WILLIAMSON ENERGY, LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B07-038-1413 
AUGUST 2008 
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AllianceLI 
Consulting, Inc. 

Engineers · Constnlctors · Scientists 

Mr. Joe Angleton, Director 

August 18, 2008 

ILLINOIS DEPARTMENT OF NATURAL RESOURCES 
OFFICE OF MINE AND MINERALS 
Land Reclamation Division 
One Natural Resources Way 
Springfield, IL 62702-1271 

Dear Mr. Angleton: 

Williamson Energy, LLC 
Pond Creek No. 1 Mine 

IDNR/OMM Application No. 375. Revision No. 2 
IEP A Log No. 1465-07 

B07-038-1413 

On behalf of our client, Williamson Energy, LLC, this modification letter is written in response 
to your comment letter dated April 4, 2008 ( copy attached). Please note that the information 
being provided at this time is a completely updated application with all insignificant permit 
revisions, incidental boundary revisions, pond certifications, and road certifications incorporated 
into the Revision No. 2 application. This information was inserted as a response to Ms. Vickie 
Broomhead's request, which was comment number 14 of your letter. As a result of the amount 
of information being submitted at this time, we have attempted to address our responses in a 
matter that will direct the reviewer to the section and/or attachment pertaining to his/her 
comment. 

I. Pursuant to 62 Ill. Adm. Code 1783.25(b), 1784.16(a) and 1784.23(c), and as required by 
Part J(JO)(B) of the application, the Department is requiring the applicant to modify the 
application by submitting engineering certifications where the modifications result in changes to 
maps, plans or cross sections submitted under the original application. 

All maps have been certified. An updated "Engineering Certifications" (Attachment 
I-10.B) has been included. 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813~9502 • TELE: (304) 255~0491 • FAX: (304) 255-4232 
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2. Pursuant to 62 fl!. Adm. Code 1777.11 (c), and as required by Part 1(1) of the application, the 
Department is requiring the submittal of a verification by a responsible official of the applicant 
for the information being submitted as a result of this modification letter. 

Refer to Attachment I.10.A. for the Applicant's Verification. 

3. Part L page 1, of the application reflects that 16.52 acres of additional area is being 
requested in this submittal. Additional acreage cannot be added by means of a significant 
revision. The only method of adding acreage to an existing permit is with an Incidental 
Boundary Revision. The response in the application should be modified to zero and another 
method of requesting acreage pursued if, additional acreage is required. 

Part I, Page 1 has been corrected by removing the acreage addition request. No 
additional acreage is proposed. 

4. The applicant is proposing to collect surface runoff Ji-om Refuse Disposal Facility No. 2 ·with a 
series o.ffour collection ditches. A portion of this runoff that would have naturally flowed 
towards the northeast corner of the permit area will now be directed to an Unnamed Tributary to 
Pond Creek. In order to demonstrate compliance with 62 Ill. Adm. Code l 784. l 4(g), the 
applicant shall evaluate the anticipated impacts to the hydrologic balance with respect to the 
quantity of water that will leave the permit area. The evaluation shall include: 

(a) Using the intersection of the UNTwith Dean Road as a reference point, provide a 
comparison of the pre- and post-disturbance peak flow values using the 100-year/6-hour 
design event. 

A comparison of the pre- and post-disturbance peak flow values using the 100-
year/6-hour design event has been provided. 

(b) Discuss the expected impact on the quantity of runoff and any effects downstream of 
the permit area. 

A surface water runoff analysis has been performed using the intersection of the un­
named tributary and Dean Road located north of the Coal Refuse Disposal Facility No. 2. 
SedCad runs for a 100 year/6 hour storm event were under pre-disturbance and post 
disturbance conditions. The results of the analysis are as follows: 

Evaluation Point 
Pre-disturbance Peak Post-disturbance Peak 

Flow (cfs) Flow (cfs) 
Un-named tributary/ Dean 

1,568.87 1,554.91 
Road 
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Due to the interception ofrimofffrom the disposal facility and routing the runoff through 
the sediment control structure, will decrease the peak flow of the 100 year/6 hour storm 
event at the evaluation point. 

Based upon the information presented above, the Coal Refuse Disposal Area No. 2 will 
not have an adverse impact to the downstream area. The SedCad runs and additional 
information can be located in Part III, Attachment III.2.D.l.d.v. 

5. The response to Part IV(7)(E)-(G) of the application states, "Not applicable. No sediment 
Ponds are proposed. Sediment ditch designs were included in the IBR application submitted 
March 13,2007." The proposed Refuse Disposal Facility No. 2 will eliminate existing Sediment 
Ponds 007 and 008. Sediment Pond 011 [Sediment Ditches 1-4] will then become the drainage 
control system for the entire area. Pursuant to 62 Ill. Adm. Code 1817.46, the applicant shall 
provide a complete response to Part IV(7)(E)-(G). In addition, the applicant shall clarify that 
the previously approved Sediment Ditches 1-4 are now being proposed to function as Sediment 
Pond 011. 

Part IV.7.E. through Part IV.7.G. have been addressed per this comment. Part IV.7.E. 
has been revised to show Ponds 7 and 8 are to be deleted and that Sediment Ditches 1-4 
have been designated as Pond 0 11. 

6. The applicant is proposing to utilize Sediment Pond OJ 1 to collect all surface runojffi'om the 
proposed Refuse Disposal Facility. Pursuant to the requirements o/62 fl!. Adm. Code 1817.46 
and 1817.49, the Department is requiring the following information or clarification: 

(a) The applicant has provided structure proportioning sheets for Sediment Ditches 
1-4. Based on the input parameters given, some values appear in error. Please 
revisit the following items and correct as necessary: total volume of ditch, 
barriers and storage, clean out depth, total spillway depth and total ditch depth. 

If the applicant feels these items are correct, provide supporting calculations 
showing how each value was determined. 

The structure proportioning sheets for Sediment Ditches 1-4/Pond 0 11 have been 
revised. Refer to Attachment IV. 7 .F - Pond 0 11 (Sediment Ditches 1-4) for the 
revised Structure Proportioning Sheet for each sediment ditch structure. 

(b) The proposed sediment storage volume is unrealistic for a refuse disposal area. 
Revise the dedicated to include no less than 0.1 acre-feet per disturbed acre. 

The sediment storage volume for Pond 011 (Sediment Ditches 1-4) has been 
revised. 0.1 acre/feet per disturbed acres has been used. 
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(c) Sediment Ditch No. 2 collects an additional 40 acres of watershed, yet the 
increase in peak flow is only 6 cfe? Provide additional information to justify the 
minimal increase or revise accordingly. 

A new SedCad run for Pond O 11 (Sediment Ditches 1-4) is being submitted. The 
peak flow between Sediment Ditch I and Sediment Ditch 2 increases by 35.18 
cfs. The individual peak flow from Sediment Ditch I equals 235.99 cfs. The 
individual peak flow from Sediment Ditch 2 equals 145.48 cfs. However, the 
combined acreage and combined flow length of Sediment Ditch I and Sediment 
Ditch 2 have a peak discharge of271.l 7 cfs. 

(d) The design provided for the exit channel shows a discharge of 175 cfe, yet the 
combined flow Ji-om Sediment Ditches 1-4 is listed at 209 cfe. Provide an 
explanation for the disparity between the two values. 

A new SedCad run routing all ditches and sediment ditches to a single outlet, 
Outlet 011, is being submitted. The peak discharge of Outlet Oil is 608.10 cfs. 

(e) Demonstrate that the pond is capable of containing and safely conveying the peak 
discharge Ji-om the 100-year/6-hour precipitation event. Specify the elevation of 
the water swface profile [both 25-year and JOO-year events}, minimumji·eeboard 
and peak ou{fiow. 

Refer to the sediment ditch profiles (Drawing Nos. B07-038-El6, B07-038-El 7, 
and B07-038-E!8). The profiles indicate the peak elevation of the 25 and 100 
year storm events for each ditch, the minimum freeboard for each ditch and the 
peak outflow elevation. 

(I) Delineate the location of the outlet structure on the Operations Map. 

Outlet 01 I has been placed on Map 6 S.F. - Surface Facilities Operations Map. 

7. The report found in Attachment IV 6.D, Part 8. 0 entitled "Summary" appears to be 
applicable to Refuse Disposal Facility No. 1. In order to demonstrate compliance with the 
requirements of 62 Ill. Adm. Code 1784.16, the applicant shall revise this page to accurately 
reflect the proposed conditions for Refi1se Disposal Facility No. 2. 

The report is now contained in Volume 4 of 5. The summary has been edited to include 
the life of fine and coarse coal refuse in Coal Refuse Disposal Facility No. 2. 

8. The re,ponse to Part IV(6)(J)(2) states that clarified water from the slurry cells will be 
pumped to Sediment Pond No. 6 and/or the Fresh Water Pond. Attachment IV.6.D seems to 
contradict this, in that, for phases 3, 4 and 6, pumping to swface drainage ditches is indicated. 
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Pursuant to the requirements o/62 Ill. Adm. Code 1784.11 (b), the applicant shall provide an 
explanation as to this discrepancy and modify the responses where necessary. 

The response to Pait IV(6)(J)(2) stating clarified water from the slurry cells will be 
pumped to Sediment Pond No. 6 and/or the Fresh Water Pond is correct. The 
Engineering Design Report has been edited to reflect that pumping will be into Sediment 
Pond No. 6 and/or the Fresh Water Pond. 

9. The response to Part JV(3)(B)(4)(b) states, "NIA. No additional mining acreage is being 
added to the permit. " The Department agrees that no additional shadow area is being 
requested However, it does appear that panels three and four have been extended to the west 
ji-om that approved in Significant Revision No. J. Lengthening those panels will affect Refuse 
Disposal Facility No. 1 Approval has not been previously granted to allow planned subsidence 
under this structure. in order to demonstrate compliance with 62 Ill. Adm. Code l 784.20(b)(J OJ 
and 1817.121 (d), the Department is requiring the following information: 

(a) Provide a detailed plan describing how subsidence will not cause significant damage 
to Refuse Disposal Facility No. 1. indicating the impoundment will be abandoned and 
reclaimed is not an acceptable plan. The applicant must demonstrate that the impounded 
material is not flowable to assure slurry material will not be released off permit. 

A detailed subsidence analysis oflongwall mining beneath Refuse Disposal 
Facility No. 1 (Phases I and 2) and Coal Refuse Disposal Facility No. 2 (Phases 3 
through 7) has been included in a document entitled "Supplemental Information 
Response to Comments April 4, 2008, Permit No. 375, Significant Revision No. 
2, Proposed Coal Refuse Disposal Facility No. 2" in Attachment_. The results 
of the analysis as they apply to the coal refuse disposal facility are contained in 
the Engineering report and calculations contained in Appendix B. 

(b) A permit was also required jiom the Mine Safety and Health Administration and the 
Illinois Department of Natural Resources-Office of Water Resources for Reji1se Disposal 
Facility No. 1. There is no indication that either Agency was made aware of the 
applicant's intent to affect the structure by planned subsidence during the initial 
permitting process. As such, the Department is requiring documentation from the Mine 
Safety and Health Administration approving the planned subsidence of refuse disposal 
facilities pursuant to 62 Ill. Adm. Code 1817.49(a)(2). in addition, the Department is 
aware that the lllinois Department of Natural Resources-Office of Water Resources has 
jurisdiction over this structure. Therefore, pursuant to ill/ Adm. Code l 700. l 7{d), the 
applicant is advised to obtain all necessary approvals from this agency. 

Williainson Energy, LLC has submitted an application to the Mine Safety and 
Health Administration and Illinois Department of Natural Resources - Office of 
Water Resources which includes mining beneath Refuse Disposal Facility No. 1 
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and Refuse Disposal Facility No. 2. A copy of the approvals will be submitted to 
you upon receipt. 

I 0. Attachment IV. 6.D, pages 6-9, discusses the various phases of the refase disposal plan. 
From the information provided, it is not clear how the sequence and timing of the mining 
operation will minimize any potential damage to Refuse Disposal Facility No. 2. The applicant 
shall revise the response to page 4, Part IV(3)(B)(4)(b) to assure compliance with the 
requirements of62 Ill. Adm. Code 1817.121 (d). 

In addition, modification or revisions may also be necessary to Attachment IV.6.D and/or any 
maps which detail the mining in relation to the proposed refi1se disposal operations. 

The sequence of the construction has been modified to minimize the effects of mining 
beneath the coal refuse disposal facility. This has been discussed in the Engineering 
Report. 

11. The response to Part IV(3)(B)(5)(b) requires that subsidence impacts to the swface 
drainage be identified. Panels 1-4 will significantly impact the approved drainage control plan 
within the permit area. Pursuant to requirements of 62 Ill. Adm. Code I 817.121 (c)(I), the 
applicant shall modify the response to include those areas not previously addressed in 
Significant Revision No. I to Permit No. 375. 

In addition, Part IV(3)(B(7)(b) shall be revised to include a plan detailing how swface drainage 
will be restored. 

Subsidence impacts to the surface drainage have been identified. A plan detailing how 
surface drainage will be restored has been included in Part IV(3)(B)(7)(b). 

Panel 1 of the longwall panel has not changed from the approved projections submitted in 
Revision No. 1. Panels 2, 3, and 4 are being lengthened by Revision No. 2. Panels 2, 3, 
and 4 are within the approved shadow area boundary. Panel 2 will affect a portion of an 
un-named tributary of Pond Creek, which has already been impacted with the 
construction of Coal Refuse Facility No. I. As addressed in Revision No. I and 
reiterated in this application, the stream flow restoration plan will be adhered to. 

The lengthening of longwall panels 3 and 4 will affect the drainage control around Coal 
Refuse Disposal Facility No. I and 2, Sediment Pond 006, Fresh Water Pond and the 
railroad loop. Correction measures will be taken by henning and/or dredging to ensure 
these structures operate according to the approved plan. If necessary, permit revisions 
will be submitted to address the con-ection measures. 

12. The Department was copied on a letter addressed to the applicant dated December 5, 2007 
fi'om the Illinois Environmental Protection Agency (IEP A) requesting additional information of 



R17795
Mr. Joe Angleton, Director 
ILLINOIS DEPARTMENT OF NATURAL RESOURCES 
OFFICE OF MINE AND MINERALS 
Page 7 
August 18, 2008 

modification to the proposed plan. Pursuant to 62 lll. Adm. Code 1773.12, please provide 
responses to those questions contained in the referenced !EPA letter as part of this modification 
package. Including this information will assure coordination with each agency's regulations. If 
any response to the !EPA comments would result in changes to this UCM-1 Permit Application, 
clearly indicate which application part and/or map is being revised 

Responses to the IEP A comments listed in a letter dated December 5, 2007 and May 2, 
2008 have been incorporated into Significant Revision No. 2. 

13. Pursuant to 62 Ill. Adm. Code l 783.25(a)(l) and (a)(2), the applicant shall provide the 
surveyed top of casing and ground elevations, as well as the total depth for groundwater 
monitoring wells GW-7A and GW-8. 

The surveyed top of casing and ground elevations, as well as the total depth for 
groundwater monitoring wells GW-8 and GW-9 have been provided in Part III, 
Attachment III.2.D.4.B. Groundwater Well GW-7A will be removed in order to 
construct Coal Refuse Facility No. 2. 

14. Pursuant to 62 Ill. Adm. Code 1777.11 (b), the applicant must provide referenced materials. 
Throughout this permit application, the applicant makes general references to the original 
"Permit 375". The applicant must provide either the specific location of referenced materials 
(including; but not limited to Section, page number, etc.) or completely and thoroughly answer 
the questions in this application without reference to previously submitted materials, making this 
application a true and stand-alone document. Additionally, the applicant shall incorporate all 
approved IPRIIBR data into this application, making this application the most current, up-Io­
date, document of the mining operation. 

All Insignificant Permit Revisions and Incidental Boundary Revisions have been 
incorporated into the Significant Revision No. 2. Upon approval, the revision will 
become the most current, up-to-date stand-alone document for the mining operation. 

15. Pursuant to 62 Ill. Adm. Code l 784/l 4(h), the applicant shall provide the groundwater 
quality data, collected to-date for all existing groundwater monitoring wells. 

Groundwater sampling analysis results have been placed in Attachment III. 2.B.2. Sample 
date range from December, 2005 to February, 2008. 

16. On Page 5 of Part V, in response to information pertaining to the post mining land uses, the 
applicant responded with "NIA. Refer to Pert 375 ", and in so doing has indicated that no 
changes in the post mining lad uses are proposed by this revision. The applicant has indicated 
that the sediment ditches are to remain as part of the post mining land use in areas designated as 
herbaceous wildlife reclamation. Pursuant to 62 Ill. Adm. Code 1784.13 and 1773.15 the 
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applicant shall clarify that it is their intent to reclaim the sediment ditches to a land sue of 
herbaceous wildlife. 

The response to Part V.2.A. has been revised. Attachment V.2.A. has been updated to 
included all acreage changes (IBR acres) and the retention of the sediment ditches as a 
permanent structure. 

Should you need any additional information, please do not hesitate to contact us. 

Sincerely, 

ALL/ANCE CONSU TING, iNC. 

~ 
phen M. S hin 

' Project Manager 

~Er-
Senior Project Manager 

SMS/CEY:jea 
Enclosures 

FILE: 07038-18 



R17797

( 
Alliance LI 

Consulting, Inc. 
Engineers · Constructors · Scientists 

Mr. Larry D. Crislip, P. E. 
Manager, Permit Section 

August 18, 2008 

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
2309 West Main Street, Suite 116 

Marion, IL 62959 

Dear Mr. Crislip: 

Williamson Energy. LLC 
Pond Creek No. 1 Mine 

IDNR/OMM Application No. 375. Revision No. 2 
IEPA Log No. 1465-07-B 

B07-03 8-1413 

On behalf of our client, Williamson Energy, LLC, this letter is written in response to your 
comment letter dated May 2, 2008 ( copy attached). The following information is provided. 

I. The sediment ditches are not labeled on the Operations Plan Drawing in this submittal. 

Please revise the Operations Plan Drawing so that all sediment ditches are clearly delineated 
and identified. 

Refer to Map 6 SF; Operations Plan Map - Surface Facilities for the labeling of the ditches. 

2. Sediment Ditch 4 may not have sufficient capacity to cany a I 00-year, 6-hour precipitation 
event runoff The design capacity is calculated from a 4. 62 acre drainage area, however, Ditch 
N tributary to Sediment Ditch 4 has a 7 5. 5 acre tributary area. The flow from Sediment Ditch 3 
which is tributary to Ditch N has a tributary area of 7 3. 6 acres and appears to be combined with 
additional flow Ji-om the south side of the existing refuse area resulting in more flow than the 
current design capacity of Ditch N 

Sediment Ditches 1 - 4 and Ditch N have been revised per your comment. 

a. Please indicate whether the runoff from the south side of the existing refuse area will be 
routed to Ditch N If this is the case, please show that both Ditch N and Sediment Ditch 4 will 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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safely convey the 100-year, 6-hour runoff from the entire tributary area. The drainageway ji·om 
the south side of the existing refuse area to Ditch N should be clearly shown on an appropriate 
drawing. 

Runoff from the south side of the existing area will be routed through Sediment Ditch 3 into 
Ditch N and discharge through Sediment Ditch 4. 

b. The routing of Ditch N under the refuse conveyor ramp was not clearly depicted on any 
drawing. it appears that affected area flow could mix with the water in Ditch 6E. Since the 
drainage control plans are not clear at this location, the two drainage routings need to be shown 
separately to confirm design flows for each are correct. 

Ditch N will be constructed adjacent to Ditch 6B. The flow from the two ditches will not mix. 

c. Sediment Ditch 2 does not appear to be designed to handle the 10-year, 6-hour event flow 
from Sediment Ditch 1. 

Revised Sediment Ditch 2 capacity calculations are needed to show that Sediment Ditch 2 will 
safely convey the JOO-year, 6-hour runoffji·om Sediment Ditch 1. 

Refer to the revised Sediment Ditch 2 calculations. 

d. Although average detention time for the Sediment Ditches appears acceptable, Sediment 
Ditches 2 and 4 may have increased flows from upstream ditches that may result in very short 
detention times for the runoff from their immediate tributary areas. 

Pleas show that adequate detention and sediment storage will be provided/or Sediment Ditches 
2 and 4 for the immediate reporting areas considering the upstream flow affects on detention 
times. 

Per your comment, Sediment Ditches 2 and 4 have been revised. 

e. Ditch profile drawings are needed to show that the ditches will and can be constructed to 
maintain design volumes. 

Refer to the sediment ditch profiles, Drawing Nos. B07-038-El 6, B07-038-El 7, and B04-038-
El 8. 

3. The plans submitted for Phase 7 of the operation show a soil stockpile to the south of the 
r~fuse area. The current Operations Drawing depicts this as a potential stockpile storage area. 
Since this stockpile has not been approved and there appears to be no drainage control shown 
on the Phase 7 map, no soil may be stored in this area until plans for the stockpile and drainage 
control are submitted and approved. 
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Please remove this stockpile from the Phase 7 plan or submit the required drainage control 
plans before proceeding with construction of this soil stockpile. 

The soil stockpile in question is an existing soil stockpile permitted by the original permit 
application. The sediment control for the stockpile was addressed in the original permit 
application. 

4. The requested location of Monitoring Well GW-10 was not stated correctly in the Agency 
Information request letter dated December 5, 2007. The location of the well should be west 
of and near the junction of Sediment Ditches I and 2. 

Proposed Monitoring V/ell G\V-10 has been shown in the area described above. 

Should you need any additional information, please do not hesitate to contact us. 

Sincerely, 

~rd __ 
Claudio E. Yon, P. ✓ -
Senior Project Manager 

SMS/CEY:wmb/jea 
Enclosures 

FILE: 0703 8-19 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

August 14, 2008 

Mr. William G. O'Leary 
ILLINOIS DEPARTMENT OF NATURAL RESOURCES 
Natural Resources Specialist 
Land Reclamation Division 
Office of Mines and Minerals 
503 Main Street 
Benton, IL 62812 

Dear Mr. O'Leary: 

Transmittal 
Supplemental Information 

Permit #375. Revision No. 2 
Response to Comments. April 4. 2008 

B07-038-1413 

On behalf of our client, Williamson Energy, LLC, please find enclosed one copy of the above 
referenced application. This application is comprised of five volumes. For ease of reference, the 
following is a description of the information contained in each volume: 

Volume I 
Volume II 
Volume III 
Volume IV 
VolumeV 

Application - Part I through Pact IV 
Application - Part IV Attachments and Part V 
Permit Drawings 
Refuse Facility No. 2 Design and Drawings 
Flowability Analysis 

If you have any question, please do not hesitate to contact us. 

Sincerely, 

ALLIANC CONSULTING, ]NC. 

~~~--~ 
Claudio E. Yon, P. . 
Senior Project M nager 

CEY:jea 
Enclosures 

FILE: 07038-20 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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State of Illinois 
Department ofNatural Resources 

Office of Mines and Minerals 
Land Reclamation Division 

Lincoln Tower Plaza 
524 South Second Street 

Springfield, IL 62701 

APPLICATION FOR SURF ACE COAL MINING AND RECLAMATION OPERATIONS 
PERMIT· UNDERGROUND OPERATIONS 

UCM-1 

PART! 

(Application to be submitted 120 days (180 days for NPDES) prior to the desired effective date of the permit) 

DATE: ________ _ 

NOTICE 
This state agency is requesting disclosure of information that is necessary to accomplish the statutory purpose as 
outlined under Ill. Rev. Stat. 1989, ch. 96 1/2, par. 7901 et seq. Disclosure of this information is voluntary, however 
failure to comply may result in this form not being processed. This form has been approved by the Forms 
Management Center. 

A) General Information 

(+) (W-.) (The) Williamson Energy. LLC 
(Name of Company, Corporation, Partnership or Individual) 

430 Harper Park Drive. Beckley. WV 25801 
(Address) 

(304) 255-7458 
(Telephone Number) 

hereby submit application # __ ~3~7~5'--_ for a permit to mine during a permit term of ___ -"-5 ___ years. 

Type of Application: 

Underground Mining [ l 
[X] 
[ l 
[ l 
[ l 
[ l 

Revision No. -~2 ___ 10 Permit No. _ _,,3.,__75"---
Shadow Area Addition 
Renewal No. ___ to Permit No. 
Transfer of Permit No. __ _ 
Acres to be added under renewal 

Applicant's Social Security No. _______ (Voluntary) and/or Federal 

Employer Identification No. --~2=0~-~0~8~8~8~5~29~_ 

Name of Mine ___ __,Pc.,o,,n,,d<..>=Cc,cre"'e""k'-'-1--------~ 
MSHA ID No. ---~l'--'1~·0,,,3"--'l"-'4'-"1 ______ _ 

List the Mine Safety and Health Administration (MSHA) number(s) for all mine associated structures that require 
MSHA approval. 

RESPONSE: MSHA ID# 1 l-03141(Mine); 1108-03141-02 (Refuse) 
I, Michael J. Beyer CEO 
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Name Signature Title 

under penalties of perjury declare that I have examined this application, including accompanying statements and 

documents and to the best of my knowledge it is true, and correct. (Signee must be at least a vice president or duly 

authorized representative for NPDES 35 Ill. Adm. Code 309. !03(e)) 

This application is also to be used to apply for a: 
NPDES Yes ____ No _ _,_X,.._ __ !EPA Subtitle D (State) Permit Yes ___ N,o -~X~--

New _____________ _ 

Renewal No. ______ _ Date: ________ _ 

Renewal No. ______ _ Date: ________ _ 

Modification No. __ _.2~-- Date: ________ _ 

Modification No.______ Date: ________ _ 
If this is an application for a NPDES permit, the Consolidated Permits Program - Application Form 2C (renewal), 

Form 20 (new), or Form 2E (sanitary) must be completed. 

B) 
(vice president or his duly authorized representative) 

hereby waive my right of the 90-day permit issuance deadline as required by the Illinois 
Environmental Protection Act, Section 39(a)(4) and the Illinois Pollution Control Board Rules and 
Regulations, 35 Ill. Adm. Code 309.225(c). 

C) Who will be the operator of the permit site? 

Name Mach Mining. LLC 

Pursuant to 62 Ill. Adm. Code 1701.5 an operator is any p·erson engaged in coal mining who 
removes or intends to remove more than 250 tons of coal. 

If the operator is different from the applicant, provide the following information. 

Operator's address P.O. Box 99 
Johnston City. IL 62951 

Operator's telephone No. (618) 983-3020 2) 

3) Operator's Social Security No. ______________ _ 

(voluntary) and/or Federal Employer Identification No. __ .,_7,,_3:c-l,._7,_,3,c:4,_,8,,2e.,6'--_ 

D) Who will extract coal under this permit? 

Name Mach Mining. LLC 

If different from applicant or operator provide the following: 

I) Address NIA 

2) Telephone No. 
3) Social Security No. (Voluntary) and/or federal employer 

identification No. ____________ _ 
E) Who will pay abandoned mine land reclamation fees? 
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Name Williamson Energy, LLC 

If the person paying the abandoned mine land reclamation fee is different from the applicant, 

provide the following information. 

I) Address 

2) Telephone No. ______________ _ 

3) Payee's Social Security No. ______________ _ 

(voluntary) and/or Federal Employer Identification No. _____ _ 

F) The permittee requests a permit on the following area as shown on the permit map. 

Pit No. Acres 
Mine Address or to be 

Name Permitted 

18000 Dean Pond Creek 1 546.57 
Road 

18000 Dean Pond Creek 1 546.57 
Road 

Shadow Area 

Shadow Area 

Location 

Sec. Twn. Range Countv 

11,12,13, T8S R3E Williamson 
14, 15 

9 T8S R4E Williamson 

1, 2, 11, 12, T8S R3E Williamson 
13, 14, 23, 

24 
4, 5, 6, 7, 8, T8S R4E Williamson 

9,16,17,18, 
19,20,21 

Total Acres, ---"5-"-9'"-2"', 9'-"8'--'("'s""u"-'rfi,,,a"'ce=a"-'re""a'-L-) 
Total Acres, __ __,4-". 7"'5'-"2'---(""s~h,,ad""o"'-w-"-'ar=ea,,_).__ 

G. Indicate the type of disturbance and associated acreage. 

RESPONSE: NI A. No additional surface disturbance is being proposed by this permit revision. 

Acres 

29.85 
277.39 
84.69 
18.16 
75.70 
32.85 
37.15 
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2) 

37.19 Nat to be Disturbed 

H) For each phase (pennit) of the proposed surface coal mining and reclamation operation over the 

life of the mine provide the anticipated or actual starting and tennination date and the anticipated 

number of acres to be affected. Designate the boundaries of each phase on the pre-mining land use 

map or other designated map. 

Phases (Pennits) Starting Date Tennination Date Acres to be Affected 

I (Surface Construction) July 2005 January 2006- 592.98 

II (Active Mining) Januarv 2006 - -

A) Provide name and address of every legal or equitable owner of record of the pennit area, and the 

mineral property to be mined. 

RESPONSE: Refer to Attachment I.2.A. 

B) Provide name and address of the owner of record for all surface and subsurface areas contiguous 

to any part of the proposed pennit area. 

RESPONSE: Refer to Attachment I.2B 

C) Show location of owners of record of those lands, both surface and subsurface, included in or 

contiguous to the permit area on premining land use map or another map, if necessary. 

RESPONSE: Refer to Map 2, Identification oflnterest. 

3) A) Provide name and address of any holder ofrecord of leasehold interest for the pennit area, and 

the mineral property to be mined. 

RESPONSE: Mineral indicated as "Leased" in Attachment I.2.A. is owned by Independence 

Land Company, an internal company, and leased to Williamson Energy, LLC. 

B) Provide a statement of all lands, interest in lands, options or pending bids on interest held or made 

by the applicant for lands, which are contiguous to the pennit area. 

RESPONSE: NI A 

4) Provide name and address of any purchaser of record under a real estate contract of the property for the 

pennit area. 

RESPONSE: NIA. 

5) A) The applicant is: X corporation, ________ partnership, 

_______ .single proprietorship, association or other business entity. 

B) For the resident agent who will accept service of process for the applicant provide the following 

information. 
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1) 

2) 

Name of resident agent 

Address 

Illinois Corporation Service Company. 

801 Adlai Stevenson Drive 
Springfield, IL 62703 

3) Telephone No. 

4) Social Security No. _______________ .(voluntary) and/or Federal 

Employer Identification No. -~-'8'-'l~-"-06"-6"'9'--'l'-4"'3'-----

6) OWNERSHIP AND CONTROL INFORMATION 

Ownership and control is evidenced by being the permittee of a surface coal mining operation, or by being 

the owner of record of 50 percent or more of an entity controlling a surface coal mining operation or by 

having any relationship , which gives direct or indirect authority over an entity controlling a surface coal 

mining operation. 

Ownership and control is presumed if an entity is an officer or director; is an operator of a surface coal 

mining operation; has the authority to commit the financial or real property assets or working resources of 

an entity; is the owner of record of ten (I 0) through fifty (50) percent of an entity; is a general partner of a 

partnership; owns or controls coal to be mined by another entity and has the right to receive that coal after 

mining; or has the authority to determine how the surface coal mining operations will be conducted. 

For an entity to refute a presumed ownership and control relationship, the entity must demonstrate to the 

satisfaction of the Department that the entity subject to the presumption does not have the authority directly 

or indirectly to determine the manner in which the relevant surface coal mining operation is conducted. 

A) For each entity who owns or controls the applicant provide the following information. 

I) Name of entity Lower Wilgat. LLC 

2) Address 430 Harper Park Drive, Suite A 
Beckley, WV 25801 

3) 

4) 

Social Security No. ____________ (voluntary) and/or Federal 

Employer Identification No. ______ _ 

The entity's specific ownership and control relationship with the applicant __ ~l~0~0.,_o/c"-o­

If more than one ownership and control relationship exists, list each relationship 

separately under this part providing all information requested. 

a) 

b) 

c) 

Percentage ofownership if any ___________ _ 

Location in organizational structure _________ _ 

Position title -------------------
i) Date position was assumed __________ _ 
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ii) Date of departure from position ________ . 

B) For each surface coal mining and reclamation operation in the United States either presently owned 

or controlled or owned or controlled within the five (5) years preceding the date of the application 

by the entity listed in (A) above provide the following information. 

1) Name Williamson Energy LLC 

2) Address P.O. Box 99. Johnston City. IL 62951 

3) Name ofregulatory authority __ _.I,,ll""inceo,,ie,s..,D"'e"'p"'art"'-"m""'e"'n"'t-"o"'f-"N-'-'a,,,t"'u"'ra,,,l~R=ese:so"'ur,,,_,c=es. 

4) Identification number. 

a) Social security No. __________ (voluntary) and/or federal 

employer identification No. 20-0888529 

b) Federal permit No. ________________ _ 

c) State permit No. ___ ..e3:..c7.,;.5 ____________ _ 

d) MSHA No. 11-03141 and date of issuance 07/07/2005 

1) Name __ ~G~a~tl~in=~L~L~C=-------------------

2) Address P. 0. Box 960. New Haven. WV 25265 

3) Name of regulatory authority WV Deoartment of Environmental Protection. 

4) Identification number. 

a) Social security No. __________ (voluntary) and/or federal 

employer identification No. __,,_2,c0~-1~7c,3,_,3,..,lc,8,.,8~---------

b) Federal permit No. ________________ _ 

c) State permit No. U-3016-05 & 0-3019-05 

d) MSHA No. 46-0913 6 and date of issuance 10/26/07 

7) For each surface coal mining operation in the United States owned or controlled by the applicant provide 

the following information. 

a) Name of Operation ___ W.,_,_,i"'ll"'iam="'-so""n"-"E"'n"'e""r0gy.J..-"L"'L"-C""---------

b) Address of Operation P.O. Box 99 
Johnston City. IL 62951 
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8) 

c) Name ofregulatory authority --~I~L~D=ep,,_art=m=e=n~t~o~f~N~a=tur==al~R=e=so=u=r~c~e=s-

d) Identification number: 

a) 

b) 

c) 

i) Social Security No. __________ (voluntary) 

and/or Federal Employer Identification No. 20-0888509 

ii) Federal permit No. _________________ , 

iii) 

iv) 

State permit No. ---~3~7~5~------------­

MSHA No. 11-03141 and date of issuance 07/07/2005. --=~~=--

Name of Operation --~G~a=t=li=in=g=L=L~C~------------

Address of Operation P.O. Box 960 
New Haven WV 25265 

Name ofregulatory authority --~IL=D~e"-p""art=m=e~n~t~o"'f~N~a=tur=al=R=e=so=u=r~c~e~s 

d) Identification number: 

A) 

i) Social Security No. __________ (voluntary) 

and/or Federal Employer Identification No. 20-1733188 

ii) Federal permit No. ________________ _ 

iii) State permit No. --~U"-----"3--"0~16"-----"0~5--"&"----"O-"3-"0=19~---"0"--5 _____ , 

iv) MSHA No. 46-09136 and date of issuance I 0/26/2007. --~~==--

Has the applicant, any subsidiary, affiliate or entity controlled by or under common control with 

the applicant had: 

l) A State or Federal coal mining permit suspended or revoked in the five (5) years prior to 

the date of submission of the application? 

Yes No X 
~~-

2) A forfeiture of a performance bond under a coal mining permit? 

Yes No X 

B) Jfthe response to A)l) or 2) was yes, provide the following information: 

RESPONSE: NIA 

1) Provide the identification number of the permit. 

2) Provide the date of permit issuance. 

3) Provide the date of permit suspension or revocation and/or the date of bond forfeiture. 
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4) Provide the name ofregulatory authority who suspended or revoked the permit and/or 
forfeited the bond. 

5) Provide a statement of the reason for the suspension, revocation and/or forfeiture action. 

6) Provide the current status of the permit and/or bond. 

7) For any administrative or judicial proceedings initiated concerning the suspension, 
revocation, and/or forfeiture provide the following: 

a)_ _ Date of proceeding, 

b) Location of proceeding, and 

c) Current status of proceedings. 

C) If the response to A)2) was yes, provide information on the applicant's present financial condition 
to provide assurances satisfactory to the Department that forfeiture will not again be necessary. 

9) Violation history 

A) For the three (3) year period preceding the date of submission of the application, provide a listing 
of Notices of Violation received for any provision of the Federal Act or any Federal State law, 
rule, or regulation pertaining to air or water environmental protection incurred in connection with 
any surface coal mining operations. The listing shall include the following: 

1) Notice of violation number or other identifier. 

2) Date of NOV issuance. 

3) Permit identification number. 

4) MSHA number. 

5) Name of entity to whom NOV was written. 

6) Name of regulatory authority or agency which issued the NOV. 

7) A brief description of the alleged violation. 

8) For any administrative or judicial proceedings initiated concerning the violation, provide 
the following: 

a) Type of proceedings. 

b) Date of proceedings 

c) Location of proceedings. 

d) Current status of proceedings. 

9) Actions, if any, to abate the alleged violation. 
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RESPONSE: Refer to Attachment Part I.9 

B) For any unabated cessation orders or unabated air and water quality violation notices received 
prior to the date of submission of the application for any surface coal mining and reclamation 
operation owned or controlled by the applicant or by any entity which owns or controls the 
applicant, provide a listing of the unabated cessation orders or violation notices which include 
the following: 

I) Cessation order or notice of violation number or other identifier. 

----- 2) - - -- Date of CO or NOV issuance.-

3) Permit identification number. 

4) MSHA number 

5) Name of entity to whom CO or NOV was written 

6) Name ofregulatory authority or agency which issued the CO or NOV. 

7) A brief description of the alleged cessation order or violation. 

8) For any administrative or judicial proceedings initiated concerning the cessation order or 
violation, provide the following: 

a) Type of proceedings. 

b) Date of proceedings 

c) Location of proceedings 

d) Current status of proceedings. 

9) Actions, if any, to abate the alleged cessation order or violation. 

RESPONSE: NI A 

I 0) Affidavits, Certifications, Insurance Certificate 

A) Complete affidavit regarding applicant's legal right to enter and begin surface coal mining and 
reclamation operations in the permit area and whether that right is the subject of pending litigation. Identify the 
documents upon which affidavit is based by type and date of execution and identify specific lands to which each 
document pertains and explain the legal rights claimed by the applicant (Section 1778. IS(a)). If the private mineral 
estate to be mined has been severed from the private surface estate, provide copies of the documents required under 
Section 1778. IS(B)(l)-(3). On the permit map or other designated map show the boundaries of land within the 
permit area upon which the applicant has the legal right to enter and begin mining activities. 

RESPONSE: Refer to Attachment Part I. l 0.A 

B) Complete certification for engineering aspects of the application. In addition to the general 
certification, three specific certifications are included which are applicable only if the box in front of each is marked. 
The first two cover special permit requirements and should be marked only when they occur for the proposed permit. 
The third certification covers the Illinois Environmental Protection Agency permit requirements. In most cases, an 
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Illinois registered engineer will be required to certify I.E.P.A. permit requirements. Except a otherwise provided all 

maps, plans and cross-sections included in the permit application shall be prepared by, or under the direction of, 

and sealed by a qualified registered professional engineer licensed under the Illinois Professional Engineering Act, a 

qualified registered structural engineer licensed under the Illinois Structural Engineering Act or if authorized by state 

law, a qualified registered professional land surveyor licensed under the Illinois Land Surveyors Act with assistance 

from experts in related fields. 

RESPONSE: Refer to Attachment Part I.I O.B 

C) A certificate of liability insurance or evidence that the applicant is self-insured is required prior to 

permit issuance. The certificate may be submitted with the application or when fee and bond are submitted. 

Minimum insurance coverage required is for bodily injury $300,000 for each occurrence, and $500,000 aggregate 

and for property damage $300,000 each occurrence, and $500,000 aggregate. 

RESPONSE: Refer to Attachment Part I.10.C 

11) Provide a draft copy of proposed newspaper notice, and the name of local newspaper of general circulation 

in which advertisement of the application will be published. Certificate of publication is to be submitted not 

later than four weeks after the last date of publication. 

RESPONSE: Refer to Attachment Part 1.11 

12) Areas Designated Unsuitable for Mining 

A) Does proposed permit area include and/or shadow area include --

Areas designated unsuitable for surface coal mining and reclamation operations, or under study for 

designation in an administrative proceeding as unsuitable for surface coal mining and reclamation 

operations? (Sections 1762 and 1764) 
Yes _____ No X 

B) Does proposed permit area include and/or shadow area include --

1) Lands within boundaries of the National Park System, National Wildlife Refuge System, 

the National System of Trails, the National Wilderness Preservation System, the Wild and 

Scenic Rivers System, and National Recreation Areas, etc. (Section 1761.l !(a))? 

Yes ____ No X 

2) National Forest land? 

Yes ____ No __ ~X~--

3) Any land which will adversely affect any publicly-owned park or places included in the 

National Register of Historic Places, etc. (per Sections 1761. l l(c))? 

Yes ____ No X 

lfyes, complete Part II, Section I 0, B) and C). 

4) Any public roads, which are to be removed, relocated or temporarily closed? 

Yes ___ No X 

Indicate on the pre-mining land use map or other designated map the location of the 

public roads and attach a copy of the written agreement from the appropriate authority 
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authorizing the relocation, removal or temporary closure. Describe the measures to be 

used to insure that the interest of the public and land owners affected will be protected. 

C) Within the proposed permit area and/or shadow area (for planned subsidence) will Surface Coal 

Mining and Reclamation operations be located --

1) Within 100 feet of the right-of-way line of any public road? 

Yes X No ----

If yes, explain proposed procedures for complying with regulation Section l 761.12(c), 

- including request for variance, if relevant. Provide location of public roads on pre-mining 

land use map or other designated map. Describe the measures to be used to insure that 

the interest of the public and landowners affected will be protected. 

RESPONSE: A variance was requested to affect within 100 feet of the outside right of way of 

Liberty School Road, Dwina Road and Dean Road, where the roads border 

Section 12, T8S, R3E (refer to Map 6 S.F., Operations Plan Map (Surface 

Facilities). The anticipated surface affects will be the following: 

• construction, maintenance and use of: subsoil and topsoil storage piles; 

• installation of mine support utilities; 

• internal mine property access roads (that do not necessarily connect to the 

public road); 
• employee parking lots; 

• sediment control ponds/structures; drainage diversions; 

• ground storage of mining equipment, parts and supplies; 

• railroad, and security fencing and other miscellaneous activities associated 

with the surface effects of an underground coal mine. 

• construction of refuse disposal facilities 

The public notice was provide for a public hearing in accordance with Section 

17 61.14. The public notice included notice of affecting within 100 feet of the 

outside right of way of the aforementioned roads. The Department may have 

provided a finding that the interests of the affected public and landowner will be 

protected as required by 1761.11 (d)(2)(B). 

2) Within 300 feet measured horizontally from any occupied dwelling? 

Yes _~X~ __ No ___ _ 

RESPONSE: The applicant will obtain the necessary waivers from the owners of occupied 

dwellings where mine related surface activities within the proposed permit area 

will affect within 300 feet of occupied dwellings. 

The proposed operational change will not affect the 3 00 feet buffer zones as 

identified in the original permit application. 

lfso, is waiver provided meeting requirements of Section 1761.12(d)? 
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RESPONSE: There are no waivers included with this permit application. However, the 
necessary waivers meeting the requirements of Section 1761.12 (d) will be 
obtained from the owners of occupied dwellings prior to any mine related surface 
activities within the proposed permit area affecting within 300 feet of an 
uncontrolled occupied dwelling. 

3) Within 300 feet measured horizontally of any public building, school, church, community 
or institutional building or public park? 
Yes ____ No ---x-

RESPONSE: The proposed operational change will not affect the 300 feet buffer zones as 
identified in the original permit application. 

4) Within JOO feet measured horizontally ofa cemetery? 
Yes ____ No X 

RESPONSE: The proposed operational change will not affect the 100 feet buffer zones as 
identified in the original permit application. 

D) Are valid existing rights claimed for any part of the permit area? 
Yes X No ___ _ 

If yes, provide documentation to substantiate claim. 

RESPONSE: Valid Existing Rights are claimed in surface areas based on the mineral severance 
deeds that were recorded. Based on the deed language, the mineral estate has the 
right to subside these areas. However, prior to subsidence occurring, mitigation or 
protection of these areas will be made. 

The proposed operational change will not require any additional validation of 
Valid Existing Rights. 
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PART I ATTACHMENT 1.2.A 
SURFACE AND COAL OWNERSHIP WITHIN 

AND ADJACENT TO SHADOW AREA 
(Revision No. 1 Submittal) 
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-
Pond Creek Mine #1 

Attachment 1.2.A 

Surface and Coal Ownership Wilhln and Adjacent to Shadow Area 

Ke:z:1D Surlace Owner Name Address Cit:z:, Stale Zie Code Coal Tax ID CoalOWner --t~e ConlJor Rl~hl lo Subside Inside Ad!acen! 

6301300-001 SMITH, JANET K & DAVID R TRUST 17706 CORINTH ROAD MARION, IL 62959 8301700-003 NRP Warranty Deed X 

8301300-002 GRANT DONALD E & LEltANI 17712 DEAN RD. JOHNSTON CITY IL 62951 8301700-003 NRP Warranty Deed YES X 

8301400-004 GRANT DONALD E & LEILANI 17712 DEAN RD, JOHNSTON CITY ll 62951 8301700-004 NRP Warranty Deed X 

8301400.-006 JORDAN, ROY 604 S DAY ST WEST FRANKFORT IL 62896 8301700-004 NRP Warranty Deed X 

8301400-007 ATLEE, PAULA 18724 DEAN ROAD MARION IL 62959 8301700-004 NRP Warranty Deed X 

6301400-008 All.EE, PAULA 18724 DEAN ROAD p..,tARJQN IL 62959 8301700-004 NRP Warranty Daed X 

8301400-009 LOVELESS PAUL A. & PATRICIA A 18566 DEAN ROAD MARION IL 62959 8301700-004 NRP Warranly Deed X 

8301400-012 LOVELESS PAULA. & PATRICIA A 18566 DEAN ROAD MARION IL 62959 8301700-004 NRP Warranly Deed X 

8302400-004 GRANT DONALD EUGENE ETAL 17712 DEAN RD. JOHNSTON Cln' IL 62951 8302700-004 NRP Warranl:t Deed X 

8'311200-008 GRANT DONALD E & LEILANI 17712 DEAN RO. JOHNSTON CITY IL 62951 8311700-007 NRP Warranty Deed YES x 
8311200-009 ANDERSON CARLL & TR MERILEE 302 CIRCLE DRIVE SALEM IL 62881 8311700-004 NRP Warranty Deed YES X 

8311200-011 GRANT DONALD E + LEILANI SUE 17712 DEAN RD. JOHNSTON ClTY IL 62951 8311700-004 NRP Warranly Deed YES X 

8311200-012 GRANT RANDY 17235 LIBERTY SCHOOL RD MARION IL 62959 8311700-004 NRP Warranly Deed YES X 

8311200-013 GRANT DONALD E & RANDY 0 17712 DEAN ROAD JOHNSTON CITY IL 62951 8311700-004 NRP Warrant~ Deed YES X 

8311200-014 ROGERS ROLAND M & SELMA J. 16993 LIBERTY SCHOOL RD MARION IL 62959 8311700-004 NRP Warranty Deed YES x 
8311400-004 DAVIE JERRY D & SHIRLEY J 16767 UBERTY SCHOOL RD MARION IL 62959 8311700-008 NRP Warranty Deed YES X 

8311<100-006 ANDERSON PHILLIPS 16661 LIBERTY SCHOOL RO MARION IL 82959 8311700-006 NRP Warranl:t Deed YES _J[ 

8311400-008 Wi\Hamson Development Company, LLC '130 HARPER PARK DR SUITE A BECKLEY WV 25801 8311400-008 NRP Fee per WO YES X 

6311400-010 GRANT DONALD E & RANDY 0 17712 DEAN ROAD JOHNSTON CITY IL 62951 8311700-006 NRP Warranty Deed YES X 

8312100-001 Williamson Development Company, LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 8312700-001 NRP Fee per WO YES X 

~312100-002 Williamson Development Company, LLC 430 HARPER PARK DR SUITE A BECl<LEY WV 25601 8312700-001 NRP Fee eerWD YES _J[ 

8312100-003 Willlamson Development Company, LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 8312700-001 NRP Fee per WO YES X 

8312100-004 Williamson Development Company. LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 8312700-001 NRP Fee perWD YES X 

8312100-005 WIiiiamson Development Company, LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 6312700-001 NRP Feo perWD YES X 

8312200-001 Willlamson Deve1opmenl Company, LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 8312700-002 NRP FeeperWD YES X 

8312200-0~ Williamson Oevelopmenl Company. LLC 430 HARPER PARK DR SUITE A BECKLEYWV25801 8312700-002 NRP Fee eerWD YES .....1\ 

8312200-003 Williamson Deve!opmenl Company, LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 8312700-002 NRP FeeperWD YES X 

8312200-004 Wlltlamson Development Company, LLC 430 HARPER PARK DR SUITEA BECKLEY WV 25801 8312700-002 NRP Fee perWO YES X 

8312300-001 Williamson Development Company, LLC 430 HARPER PARI< DR SUITE A BECKLEY WV 2!i801 8312700-003 NRP Fee per WO YES X 

6312300-002 Williamson Development Company. LLC 430 HARPER PARK OR SUITE A BECKLEY WV 25601 8312700-003 NRP Fee per WO YES X 

~112300-003 WIiiiamson Development Company, LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 8312700-003 NRP Foe eerWD YES .....1\ 

8312300-004 Williamson Development Company, LLC 430 HARPER PARK DR SUITEA BECKLEY WV 26801 6312700-003 NRP FeeperWD YES X 

8312300-005 Wlll!amson Development Company, LLC 403 HARPER PARK DR SUITE A BECKLEY WV 25801 8312700-003 NRP Fee per WO YES X 

8312,100-001 Wlll1amson Development Company, LLC 430 HARPER PARK DR SUITEA BECKLEY WV 25801 8312700-004 NRP Fen porWD YES X 

8312<!00-002 WJITiamson Developmen\ Company, LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 8312700-004 NRP Fee per WO YES X 

83124Q.Q.:QQ!._Wllliamson Development Company, LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 8312700-004 NRP FooeerWD YES X 

8312400-004 Willlarnson Development Company, LLC 430 HARPER PARK OR SUITE A BECKLEY WV 25801 8312700-004 NllP Fr.o per WO YES x 
8313100-003 FORCUM CHARLES JULIAN+ CAROL 17391 CORINTH MARION IL 62959 8313700-001 NRP Warranty Deed YES ·x 

8313100-004 EVRARO ROONEY K & SUSAN D 16016 LIBERTY SCHOOL RD MARION IL 62959 8313700-002 LOBO Coal Co Lease YES X 

8313100-005 MOULTON TERf\Y LEE 15832 LIBERTY SCHOOL RD MARION IL 62959 8313700-003 NRP Warranty Deed YES X 

8313100-006 FORCUM CHARLES JULIAN+ CAROL 17391 CORINTH MARION IL62959 8313700-005 NRP Warranli □eed YES X 

8313100-007 EVRARD RODNEY K & SUSAN D 16016 LIBERTY SCHOOL ROAD MARION IL 62959 8313700-002 LOBO Coal Co Lease YES x 
8313100-009 STRUNK GEORGE R & DIANA L 18172 UBERT SCHOOL RO. MARION IL 62959 8313700-002 LOBO Coal Co Lease YES X 

8313200-001 Williamson Development Company, LLC 430 HARPER PARK OR SUITEA BECKLEY WV 25801 8313700-001 NRP Foe per WO YES X 

8313200-002 HILLMAN GEORGE 16383 DWINA RD· RT7 BOX 196 MARION IL 62959 8313700-001 NRP Warranly Deed YES X 

8313200-003 CARTER FREDERICK 16309 DWINA ROAD MARION IL 62959 8313700-001 NRP Warranty~ YES .....1\ 

8313200-004 HARRIS IRA 16194 OWINA RD. MARION IL 82959 B313700-006 NRP Warranty Deed YES X 

8313200-006 GRANTEVERETTW + MARTHAJ 18147 DWINA RD. MARION IL 62959 8313700-001 NRP Warranty Deed YES X 

8313200-007 LINTON JAMES D & LORI L 1201 ELM ST SUITE400 DALLAS TX 75270 8313700-001 NRP Warranty Deed , YES X 

8313200-008 BRYANT ANTHONY PO BOX20005 OWENSBORO KY 42304 8313700-001 NRP Warranty Deed , YES X 

8313200-009 JORDAN CLINTON D. & RUTH H. 15965 DWINA RD MARION IL 62959 8313700-001 NRP Warranty Deed YES X 

8313200-010 STILL JAMES E 706 JEFFERSON JOHNSTON CITY IL 62951 6313700-001 NRP Warranty Ooed YES )( 

8313200-011 STILL CHARLES & MARGIE 917 MANITOU BENTON IL 62812 8313700-001 NRP Warranty Deed YES X 

8313200-012 HUTCHINSON EARL W & FAYE L 13268 CASEY RD MARION IL 62959 B313700-001 NRP Warranty Deed ' YES X 

8313300-002 MOULTONTERRY 15832 UBERTY SCHOOL RD MARION IL 62959 8313700-003 NRP Warranty Deed ; YES X 

8313300-003 TOLBERTSTEPliAN & JOAN K. 13625 COAL BELT LANE MARION IL 62959 8313700-006 NRP Warranty Daed ' YES X 

8313300-005 HARRIS IVAN 17852 CORINTH ROAD MARION IL 62959 8313700-006 NRP Warranty Deed YES X 

8313300-006 SMITH DAVID R. TRUSTEE 17706 CORINTH ROAD MARION IL 62959 8313700-008 NRP Warranty Ooed YES X 

-~31339_Q_-QQL HARRIS IVAN 17852 CORINTH RD. MARION IL 62959 8313700-006 NRP Warranty Deed YES ---"-
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8313300-008 DUNN BARBARA K 15920 LIBERTY SCHOOL RD. MARION ll 62959 8313700-006 NRP Warranty Deed YES X 

8313300-009 HARRIS IVAN 17652 CORINTH RO MARION ll 62959 6313700-006 NRP Warranly Deed X 

8313300-011 DYCUSBARBARAK 15920 UBERTY SCHOOL RD. MARION IL 62959 8313700·006 NRP Warran\y Deed YES X 

8313300-012 MOULTON TERRY LEE 15832 LIBERTY SCHOOL RD MARION IL 62959 8313700-006 NRP Warrant:,: Deed YES .....1\ 

83134()0-001 BERNHARDT DAVIDE & BONNIE RR 7 BOX 166 MARION IL 62959 8313700-007 NRP Warranty Deed x 
8313400·002 DURHAM HUGH+ KAY 15895 DWINA RD MARION IL 62959 8313700-007 NRP Warranty Deed YES X 

63134IJ0·003 COLLINS RICHARD C & KATHERN l RT7 BOX 180 • DWINA RD MARION IL 62959 8313700·007 NRP Warranty Deed , YES X 

8313400-005 STEWART KENNETH JOE+ KATHY A 18264 CORINTH RD MARION IL 62959 8313700-007 NRP Warranty Deed , X 

6313400-006 TOLBERT DARYL & KATHY l 16358 CORINTH RD MARION IL 62959 8313700-007 NRP Warrant:r: Deed ' X 

8J134ijo-0oa BERNHARDT DAVIDE & BONNIEJ RT#7 BOX 166 MARION IL 62959 8313700-007 NRP Warranty Deed YES X 

8313400-010 WELLS LARRYW & LANA K 16232 CORINTI-1 RO MARION IL 62959 6313700-007 NRP Warranty Deed X 

8313400-013 FRENCH LEONARD D & DONNA F 15453 DWINA RO MARION IL 62959 8313700-007 NRP Warranty Deed YES X 

6313400-015 NOYSZEWSKI MIROSLAW & TERESA 1104FAIROAKS OAK PARK IL 60302 8313700-007 NRP Warranly Deed 1 X 

831340IJ-016 NOYSZEWSKI ANDREW R 1104FAIROAKS OAK PARK ll 61J302 8313700-007 NRP ~~ntyDeed ! YES X 

8313400-017 DURHAM HUGH & KAY 15895 OWINA RD MARION IL 62959 8313700-007 NRP Warranty Deed · YES X 

8313400-018 BREDAHL RICHARD & WILVA 15577 DWINA RD MARION IL 62959 8313700-007 NRP Warranty Deed ! YES X 

6313400-019 BREDAHL RICHARD & W1LVA 15577 DWINA RD MARION IL 62959 8313700-007 NRP Warranty Deed YES X 

8313400-020 LAMPLEY KEITH E & CHRISTINE 18452 CORINTH ROAD MARION IL 62959 6313700·007 NRP Warranty Deed I YES X 

8313400-021 YOUNG LARRY & LINDA 804 NEWTON STREET JOHNSTON CllY ll 62951 6313700-007 NRP Warranty Deed ' X 

8313400-023 HARRIS JAMES E. & BARBARA K. 18404 CORINTH RO MARION IL 62959 8313700-007 NRP Warranty Deed ' YES X 

8313400-025 HARRIS JAMES E & BARBARA K 18404 CORINTH RD MARION IL 62959 6313700-007 NRP Warranty Deed YES X 

8313400-026 STILL CHARLES & MARGIE 917 MANITOU BENTON ll 62812 8313700-007 NRP Warranty Deed, YES X 

6313400-027 HUTCHINSON scan & HEIDI Y 836 JODI LN MARION ll 62959 8313700-007 NRP Warranty Deed YES X 

8313400-028 HUTCHINSON EARL W & FAYE L 13268 CASSEY RO MARION IL 62959 8313700-007 NRP Warrant:r: Deed YES X 

8313".i00-029 HUTCHINSON SCOTT & HEIDI Y 836 JODI LN MARION IL 62959 8313700--007 NRP Warranty Deed, YES x 
8314200-002 ANDERSON CARLL & MERILEE TRS 302 CIRCLE DR SALEM ll 62881 8314700-003 NRP Warranty Deed YES X 

8314200-003 LIVINGSTON tARRY & KIM SMILEY 15977 LIBERTY SCHOOL ROAD MARION ll 82959 8314700-004 LOBO Coal Co lease NO X 

8314200-005 VEGE CARL& LEAH 16033 i.lBERTY SCHOOL RD MARION IL 62959 6314700-004 LOBO Coal Co Lease NO X 

8314200-006 Willlamson Development Company, LLC 430 HARPER PARK DR SUITEA BECKLEY VN 25801 8314200-006 MRP Fee perWD YES x 
8314200-010 FORCUM CHARLES J. & CAROLA. 17391 CORINTH RO MARION IL 62!159 8314700-004 LOBO Coal Co Lease YES X 

8314200·011 DANIEL DARLENE 16181 LIBERTY SCHOOL RO. MARION IL 62959 8314700-004 LOBO Coal Co lease YES X 

8314200-012 GODFREY JACl<IE 16107 LIBERTY SCHOOL RD MARION ll 62959 6314700-004 LOBO Coal Co lease YES X 

8314400-005 BROOKHOUSE JENELL W ETAL 15717 LIBERTY SCHOOL RD MARION IL 62959 8314700-008 NRP Warranty Deed YES _Z,_ 

8324100-002 HARRIS IVAN 17852 CORINTH RD. MARION IL 62959 0324700-001 CN Railroad Open X 

8324100-004 NEIBEL ROBERT 18033 CORINTH RD MARION ll 62959 8324700-001 CN Railroad Open NO X 

8324200-001 NEIBEL ROBERT 18033 CORINTH RD MARION IL 62959 8324700-002 NRP Warranty Deed YES X 

8324200-006 COLOMBO ROBERT J & JUDY A 18509 CORINTH RO MARION ll 62959 8324700--002 NRP Warranty Deed. YES X 

8324200-005 WILLIAMS PEGGY 15146 DWlNA RD PITTSBURG IL 62974 8324700-002 NRP Warranty Deod YES -A 

8404300-003 EDWARDS CHARLES L 16749 THOMPSONVILLE RO THOMPSONVILLE IL 62890 8404700-003 lndepondence Land Leasa X 

8404300-004 STURGILL QUINTIN & SHARON 21096 LOCUST GROVE ROAD THOMPSONVILLE ll 62890 8404700-003 Independence Land lease X 

6404300-005 STURGILLQUINTIN & SHARON 21098 LOCUST GROVE ROAD IHOMPSONVILLE IL 62890 6404700-003 Independence Land Lease X 

8404400-004 GALLOWAYROBERT 14963 GERMAN CHURCH ROAD JOHNSTON CITY ll 62951 Independence Land Lease X 

8404400-008 ROPER JAMES E 27420 BLUE RIDGE LANE SHOREWOOD MN 55331 Independence land lease X 

8404400-006 GfV\NT MICHAEL & SANDRA POBOX661 BENTON IL 62812 Col\LLC Warranly Deed X 

6404400-007 Willlamson Development Company, LLC 430 HARPER PARK DRIVE BECKLEY WV 25601 Co!l LLC Warranty Deed X 

8405300-004 FLETCHER HAROLD D & LORRAINE 8931 CLARK PLACE CROWN POINT IN 46307 8405700-003 NRP Warranty Deed YES X 

8405300-006 MC CLERREN MYETTE 19930 #9 BLACKTOP THOMPSONVILLE IL 62890 8405700-003 NRP Warranty Deed YES X 

8405300-007 MC CLERREN MYETTE 19930 #9 BLACKTOP THOMPSONVILLE ll 62890 8405700-003 NRP Warranlt: Deed YES X 

. 8405400-003 EOWARDSMARVIN E. 2505 S GLENWOOD LANE SPRINGFIELD IL 62704 8405700-004 Independence Land YES X 

84051100-0IJ4 MC CLERREN MYETTE 19930 #9 BLACKTOP THOMPSONVILLE IL 62890 8405700-005 Independence Land Lease X 

84051100-005 WILLIAMSON DEVELOPMENT COMPANY 430 HARPER PARK DRIVE BECKLEY WV 25801 8405700-004 NRP Warranly Deed YES X 

1!406300-005 MC l<OWN WARD & EVA 800 PERRINE JOHNSTON CITY ll 62951 8408700-002 NRP Warranty Deed YES X 

6406300-006 HARRIS SCOTTIE 18924 DEAN RD. THOMPSONVILLE ll 62890 8406700-002 NRP Warranty Deed YES X 

8406300-006 SMITH AMBER & NATHAN 18924 DEAN RD THOMPSONVILLE IL 62890 8406700-002 NRP Warranll Deed YES X 

8406300-009 MCCOWN WARD & EVA 800 PERRINE ST. JOHNSTON CITY IL 62951 NRP Warranly Deed X 

8406400-001 PYLEWILUAM el al 17500 MONROE JOHNSTON CITY IL 62951 6406700-003 NRP Warranty Deed X 

8406400-002 STEWART JEREMY & Al WALLACE 19476 DEAN RD THOMPSONVILLE IL 62890 8406700-003 NRP Warranty Deed YES X 

6406400-003 SETTLE RANDY ETAL 1010 CHATHAM RD CHATHAM IL 62629 NRP Warranty Dee~ YES X 

8406400-004 WOLF PATRICK 

YES X 

8407100-001 Williamson Development Company, LLC 430 HARPER PARK OR SUITE A BECKLEY WV 25601 8407700-001 NRP Warranty Deed YES X 
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8407100-002 CROSS RYAN W. & CHRISTA 0, 18991 DEAN RD. THOMPSONVILLE IL 62890 8407700--001 NRP Warranty Deed i YES X 

M07100.003 MC KOWN WARD & EVA 600 PERRINE ST. JOHNSTON CTTY IL62951 8407700.001 NRP Warranty Deed ' YES X 

8407100-004 SMITH JASON M PO BOX310 MARION IL 62959 8407700.()01 NRP _warranty De~ YES X 

8407100-005 MC KOWN WARD & EVA 800 PERRINE JoHNsTON- CITY IL a2951 8407700-001 NRP Warranty Deed t YES x 

8407100-006 WEST CHAD E. 
17284 OWlNA ROAD THOMPSONVILLE IL 62890 Pending NRP Purch. Ccri!rac YES X 

8407100-007 TROUT PEGGY 302 \NOIAN DRIVE JOHNSTON CITY IL 62951 8407700-001 NRP Warranty '.Jeed YES x. 

8407100.008 Williamson Development Company, LLC 430HARPERPARKOR SUITEA BECKLEY WV 25801 8407700-001 NRP Warranty Jiled YES X 

J!1!.rrl00-0Q.1 ANDERSON CARLL & TR MERILEE 302 CIRCLE OR SALEM IL 62881 6407700-004 NRP Warrant~ '.Jeed YES X 

8407200-002 PATTERSON LELAND & IOA 19791 JOA.DANS FORT RO THOMPSONVILLE IL 62890 8407700-002 NRP Warranty Deed YES x 

8407200-003 TROUT PEGGY 
302 INOIAN OR JOHNSTON CITY IL 62951 8407700-003 NRP Warranty Deed YES X 

8407200-005 HARRIS IRA 
16794 DWINA RO. MARION 1L 62959 8407700-004 NRP Warranty Deed YES X 

8407200-006 LINSON BERNARD & ROSE C 21 FAIRDAWN IRVINE CA 92714 8407700-004 NRP Warranty Oeed YES X 

~Q.!_ Will!amson Development Company, LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 8407700-001 NRP WarrantiOeed ' YES X 

8407300-002 HILLMAN PAUL 
16632 OWINA RD MARION IL 62959 8407700-006 NRP Warranly-Deed , YES x 

8407300-003 Willlamson Development Company, LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25601 M07700-005 NRP WarrantyDeed ' YES X 

8407300-004 Wi\llamson Development Company, LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 8407700.005 NRP Warranty Deed , YES X 

8407300-005 Wil!lamson Development Company, LLC 430 HARPER PARK DR SUITE A BECKI.EY W'/ 2580\ 6407700.005 NRP Warranty Deed I YES X 

8'107400-001 JOLLY HOWARD LSR & RUTH A 16907 JORDANS FORT RD THOMPSONVILLE IL 62890 8407700·008 NRP ~2.!!an\yDeed YES X 

6'107400-002 Will!amson Development Company, LLC 430 HARPER PARK OR SUITE A BECKLEY WV 25801 8407700-005 NRP Warranty Deed 
1 

YES x 

8407400-005 RICHARDSON EDWARD 0 & CAROLYN 16800 JORDAN'S FORT RD PITTSBURG IL 62974 8407700-008 NRP Warrant)" Deed ; YES X 

8407400-006 BELCHER LUTHER HAZE 16755 JORDAN$ FORT RD. PITTSBURG IL 62974 8407700-006 NRP Warrant) Deed YES X 

8407400-007 MUELLER REBECCA J 16731 JORDAN$ FORT RD. PITTSBURG IL 02974 8407700-007 NRP Warrant) Deed YES X 

8407400..008 OWSLEY RICHARDW. & DOLLY J, 16605 JORDANS FORT RD PITTSBURG 1L 62974 8407700-008 NRP Warrant) Deed YES X 

8407400-010 JOLLY HOWARD L & RUTH A RT1 BOX 78A THOMPSONVILLE IL 62690 8407700-008 NRP }Xe!!§!ntr Deed YES X 

8407400-012 Wi~(amson Development Company, LLC 430 HARPER PARK OR SUITE A BECKLEY WV 25601 6407700-008 NRP Warranlr Deed YES x 

8407400.013 ANDERSON PHILLIPS 16681 LIBERTY SCHOOL RO MARION IL 62959 6407700--008 NRP Warran\!' Deed YES X 

8407400-014 W\lllamson Development Company, LLC 430 HARPER PARK OR SUITE A BECKLEY WV 25801 8407700-008 NRP Warran\" Deed YES X 

8407400-015 Williamson Development Company, LLC 430 HARPER PARK DRIVE BECKLEYWV25601 NRP WarranlY Deed, YES X 

8408100-001 TANNER SAMUEL T. & RANDA RE 17274 JOROANS FORT RD. THOMPSONVILLE IL 62890 8406700-001 NRP Warranty Deed YES X 

8406100-002 LITTI.EPAGE PHYLLIS & LARRY 906 W 5TH STREET JOHNSTON CITY IL 62951 8408700-001 NRP 1t,arran\y ~ YES -" 

6408100-003 GOODMAN TIMOTHY A & CAROL M 17062 JORDANS FORT ROAD THOMPSONVILLE IL 62890 8406700-001 NRP Warrant.' Deed YES X 

8408100-004 LITTLEPAGE PHYLLIS & LARRY 906 W 5TH STREET JOHNSTON CITY IL 62951 8408700-001 NRP Warran!¥ Deed YES X 

8408100-006 HUSSMANROBERT & BARBARA K 19664 THORN ROAD THOMPSONVILLE IL 62890 8408700.001 NRP Warran It' Deed YES X 

8408100.007 WECE ALBERT DEAN 20100 THORN ROAD THOMPSONVII.LE IL 62890 8408700-001 MRP Warranlf Deed YES X 

8408100·008 MALONE SHANNON 
19899 THORN ROAD THOMPSONVILLE IL 62890 8408700-001 MRP Warrani!(Deed YES X 

8408200-001 DAVIS FRANCIS W JR & BARBARA 20192 THORN RD THOMPSONVILLE IL 62890 8408700·002 NRP ~~nlyDeed YES -2'~ 

8<1oa200-o02 Williamson Oeve!opmenl Company, LLC 430 HARPER PARK DRIVE BECKLEY WV 25801 8408700-002 NRP Warranly Deed YES X 

6408200-003 KEH□ER RICHARD E & KATHRYN M 1404 RYAN COURT WEST FRANKFORT IL 62896 8408700-002 NRP Werran1y Deed YES X 

6406200-004 EDWARDS LARRY B 20804 THORN ROAD THOMPSONVILLE IL 62890 8408700-003 Independence Lend Lease ! YES ·x 

8406200-005 EDWARDS.LARRY B 
20604 THORN ROAD THOMPSONVILLE ll 62890 8408700-003 Independence land Lease YES X 

6408200-006 WILLIAMSON DEVELOPMENT COMPANY 430HARPERPARKDR SUITEA BECKLEY WV 25801 8408700-003 Independence Land Lease YES X 

8408300-001 WILLIAMSON DEVELOPMENT COMPANY 430 HARPER PARK DR SUITE A BECKLEY WV 25801 8408700-004 NRP Warran:y Deed YES x 

8408300·003 WILLIAMSON DEVELOPMENT COMPANY 430 HARPER PARK DR SUITE A BECKLEY WV 25601 8408700-004 NRP Warranly Deed YES X 

8408300-005 EDWARDS JACK E & USA L 16570 JORDAN$ FORT RO PITTSBURG IL 62974 8408700-005 NRP Warranty Oiled YES X 

8408300-007 SMITH RANDALL W 
16732 JORDANS FORT RD PITTSBURG IL 62974 8406700-005 NRP Warranty Deed YES X 

8408300-008 ILLINOIS METHANE 
PO BOX667 MT VERNON IL 62864 NRP Warrarty Deed YES ' 

6408300-009 EDWARDS JACK E & LISA L 16570 JORDAN$ FORT RD PITTSBURG IL 62974 6408700-005 NRP Warrart:i:: Deed YES 2 

8408400-002 FLETCHER TERRY & LILLIAN RT1 BOX 167 A THOMPSONVILLE IL 62890 8408700-006 NRP warrarly Deed YES X 

8408400-003 KEE STEPHEN + RUTH RT1 THOMPSONVILLE IL 62890 8408700-006 NRP Warrar,\y Deed YES X 

. 8408400-004 NOE PAUL A & NORMA A 
1644 MOODY COURT PEORIA ll 61604 8408700-007 Independence Land Lease YES X 

6408400-005 EDWARDS LARRY BRYCE 20804 THORN ROAD THOMPSONVILLE IL 62690 6408700-007 Independence Land Lease YES X 

8408400-006 COBB BILL G. & AMY D. 20631 THORN RO THOMPSONVILLE IL 62890 8408700.007 Independence Land Lease YES -" 

8408400-008 EDWARDS LARRY B 
20804 THORN ROAD THOMPSONVILLE IL 62690 8408700.007 Independence Land Lease YES X 

8408400-010 COCKRUM JIM & LORENDA 208 E FLORENCE SESSER IL 62864 6408700-00B NRP Warranty Deed YES X 

8406400-011 IL METHANE LLC 
P.O. BOX 667 MT. VERNON IL 62864 8408700-006 NRP Warranty Deed YES X 

8408400-012 IL METHANE LLC 
P.O. BOX667 MT. VERNON IL 62864 8408700-006 NRP Warranty Deed YES X 

8408400.013 WECE ALBERT DEAN 20100 THORN RO THOMPSONVILLE IL 62980 8408700·006 NRP ,YYarnnty De~ YES 2 

8408400-014 IL METHANELLC 
P.O. BOX667 MT. VERNON ii.. 62664 8408700.()06 NRP WamnlyDeed YES X 

8409100-001 EDWARDS BRYCE 
20604 THORN RO THOMPSONVILLE IL 62690 0809700-001 Independence Land Lease YES X 

6409100-002 MICK THOMAS R 
21071 Locust Grove Road THOMPSONVILLE IL 62890 Independence Land Lease YES X 
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8409100.003 EDWARDS BRYCE 20804 THORN RD THOMPSONVILLE IL 62890 0809700-001 Independence land Lease YES X 

8409100-004 FINLEY BRUCE 18100 NEW DENNISON ROAD MARION IL 62959 0809700-001 Independence Lend lease YES X 

8409100-005 FINLEYBRUCE 18100 NEW DENNISON ROAD MARION IL 62959 0809700-001 Independence Land lease YES X 

8409100.()06 EDWARDS M 20804 THORN RO THOMPSONVILLE IL 62890 0809700.()01 Independence Land Lease YES X 

8409100-?17 STANLEYR & A 
NHP Warranty Deed YES )( 

8409200-001 SUMMERS CHARLES 17376 THOMPSONVILLE RD THOMPSONVILl.E IL 62890 NRP Warranty Deed YES X 

8409200-002 poHNP_STAHAIR rno'MAs_WRIZZO 1624 BELLWORTH STLOUIS MO 63125 NRP Warranty Deed YES X 

8409200-005 1:!.Qt!l';l .f'_?~!-½LR. THOM~$ W RIZZO 1624 BELLWORTH ST LOUIS MO 63125 Nl~P Warranty ~ad YES X 

8409200-777 STANLEYR & A 
NRP Warranty Deed YES X 

8409200-006 WILLIAMSON DEVELOPMENT COMPANY, LLC 430 HARPER PARK DRIVE BECKLEY WV 25801 NRP Warranty Deed YES X 

8409200-007 FINLEY BRUCE 18100 NEW DENNISON ROAD MARION IL 62959 0809700.001 Independence Land Laase YES X 

8409300.-003 EDWARDS CHARLES 16749 THOMPSONVILLE RD THOMPSONVIU.E ll 62890 0809700-001 NRP Warranty Deed YES X 

8409300-004 EDWARDS LARRY BRYCE 20804 THORN ROAD THOMPSONVILLE IL 62890 8409700•003 Independence Land Lease YES X 

8409300.009 GOURLEY STANLEY & PATSY t-ME 16443 THOMPSONVILLE ROAD THOMPSONVILLE IL 62890 Independence I.and Lease YES X 

8409300-010 ROBINSON D SMITH D 16432 THOMPSONVILLE ROAD THOMPSONVIU.E IL 62890 8409700.003 Independence land Lease YES X 

8409300.()11 EOWAROSJACK& MODENA 16670 THOMPSONVILLE RD THOMPSONVILLE IL 62890 8409700-003 Independence Land Laase YES X 

8409300-012 EDWARDSJACK & MODENA 16670 THOMPSONVILLE RD THOMPSONVILLE IL 62890 8409700.003 Independence Land Lease YES X 

8409300-013 EDWARDSJACK & MODENA 16670 THOMPSONVILLE RD THOMPSONVILLE IL 62890 8409700-003 Independence land Lease YES X 

84093□0·014 EDWARDSTHEODORE E 16501 THOMPSONVILLE RD THOMPSONVILLE IL 62890 8409700·003 Independence Land Lease YES X 

8409300-015 RAMSEYJULIE 16494 THOMPSONVILLE RO THOMPSONVILLE IL 62890 Independence land Lease YES X 

8409300-016 EDWARDSTHEODORE E 16501 THOMSONVILLE RD THOMPSONVILLE IL 62890 8409700-003 Independence land Lease YES X 

8409300-017 EDWAROSTHEODORE E 16501 THOMSONVILLE RO THOMPSONVILLE IL 62890 8409700-003 Independence Land Lease YES X 

8409300·018 EDWAROSJACI< & MODENA 16663 THOMSONVlllE RD THOMPSONVILLE IL 62890 8409700-003 Independence Land lease YES X 

8409300-019 EOWARDSJACK & MODENA 16663 THOMSONVILLE RD THOMPSONVILLE IL 62690 8409700.003 Independence Land Lease YES X 

8409300-020 COBBALBERT & SHARON 20741 THORN RO THOMPSONVILLE lL 62890 8409700-003 Independence Land Lease YES X 

8409300.()21 LEHMANSHARON ANNE 20779 THORN RD THOMPSONVILLE IL 62890 8409700-003 lndep~mdence Land Lease YES X 

8409300-022 EDWARDS LARRY B 20804 THORN ROAD THOMPSONVILLE IL 62890 8409700-003 Independence lend lease YES X 

8409300-023 ILLINOIS METHANE LLC POBOX667 MT VERNON IL 62864 8409700-003 Independence land Lease YES X 

8409400·0□7 WECE ROY 16886 lhornsponsvll!e Road THOMPSONVILLE IL 62890 NRP Warranty Deed YES X 

8409400-008 FOX. PAUL & TOM 
NRP Warranty Deed YES X 

6409400-001 EDWARDSCHARLES 16749 THOMPSONVILLE RD THOMPSONVILLE IL 62890 NRP Warranty Deed YES X 

8409400.004 EDWARDSCHARLES 16749 ll-lOMPSONVILLE RD THOMPSONVILLE ll 62890 NRP Warranty Deed YES X 

8409400-003 ·rj□ f-iN. p STAHAiR THOMASW RIZZO 1624 BELLWORTH ST LOUIS MO 63125 NRP Warranty Deed, YES X 

8409400.005 ~Q.!:l~.J:' .. ~!.~t!~1R THOMAS W RIZZO_ 624 BELLWORTH STLOUIS MO 6312_5 NRP Warranty Deed· YES X 

8409400-006 WILLIAMSON DEVELOPMENT COMPANY, LLC 430 HARPER PARK DRIVE BECKLEY WV 25801 Independence land Warranty Deed YES X 

8416100.-003 BENNETT RALPH & LARRY BRYAN 1063 HAINES ST JACKSONVILLE FL 32208 8416700.001 Independence land Lease YES X 

8416100.005 BORCHELT KENNETH 0. 15937 THOMPSONVILLE ROAD THOMPSONVILLE IL 62890 8416700.001 Independence Land Lease YES X 

8416100-006 BENNETT RALPH & LARRY BRYAN 1063 HAINES ST JACKSONVILLE FL 32206 6416700.()01 Independence Land lease YES X 

8416100-007 KEEYOLANDA RT1 BOX 180A THOMPSONVILLE IL 62890 8416700.003 Independence land lease YES ·x 

8416100.()08 KEEYOLANDA RT1 BOX 180 A THOMPSONVILLE IL 62890 8416700-003 Independence Land Lease YES X 

8416200-001 HURLEY DAVID & SHEILA 16308 THOMPSONVILLE ROAD THOMPSONVILLE IL 62890 NRP Warranty Deed YES 

8416200-002 fJOl:JN P STAHAIR THOM_AS W RIZZO 1624 BELLWORTil ST LOUIS MO 63125 NRP Warranty Deed YES 

8416200-003 P.Qtl~-~-.§.lft!~!.~.JtlOMAS W RIZZ9 ---~ 624 BELLWORTH STLOUIS MO 63125 NRP Warranty Deed, YES 

8416200·004 WILLIAMSON DEVELOPMENT COMPANY, LLC 430 HARPER PARK DRIVE BECKLEY WV 25801 NRP Warranly Deed YES 

8416300.003 KENNELL t-MRION 21148 CORINTH ROAD THOMPSONVILLE IL 62890 NRP Warranty Deed YES 

8416300.004 CORINTH CEMETERY ASSOC •. 1103WBLVD APTB MARION IL 62959 no! avall1b!e NRP Warranty Deed YES X 

8418300·005 KEEYOLANDA RT1 BOX 180 A THOMPSONVILLE IL 62690 8416700-003 Independence land Lease YES )( 

8416300.006 KEEYOLANDA RT1 BOX 180A THOMPSONVILLE IL 62890 8416700.003 Independence land lease YES X 

8416300-007 CLARI< GARY L & STEPHEN B. 20812 CORINTH ROAD PITTSBURG IL 62974 8416700.()03 Independence Land Lease YES X 

8416300.010 WILLIAMSJACK & ROBIN 15688 THOMPSONVILLE RD THOMPSONVILLE IL 62890 MRP Warranty Deed YES X 

8416400-001 BULLARDOONALD & JEANATTA 21214 CORINTH ROAD THOMPSONVILLE IL 62890 MRP Warranty Deed YES X 

6416400-002 lJDHN.P STA°t-fAIR "•'rHOM,\S WRIZZO 624 BELLWORTH ST LOUIS MO 63125 MRP Warranty Deed YES X 

8416400.003 KENNELLMARION & BARBARA 21148 CORINTH ROAD THOMPSONVILLE IL 62890 NRP Warranly Deed YES X 

8416400-0M GRANTWILLIAM 
1305 N JEFFERSON JOHNSTON CITY IL 62951 NRP Warranty Deed YES X 

8416400-005 GHANTWILLIAM 
1305 N JEFFERSON JOHNSTON CITY ll 62951 NRP Warranty Deed YES " 

8416400·006 GRANT WILLIAM 
1305 N JEFFERSON JOHNSTON CITY IL 62951 NRP Warranly Deed YES X 

8420200-017 CHANCY JARAD 20302 CORINTH RO PITTSBURG IL 62974 NRP Warranty Deed YES 

8417100.-001 SHUl<ITES CHARLES W & JEAN A 300W 8THST JOHNSTON CITY IL 62951 8417700-001 NRP Warran!y Deed YES " 
8417100-003 DICKHAUT ORVILLE W BOX374 CARLINVILLE IL 62826 8417700.001 NAP Warranty Deed YES X 

8417100.006 GARRIGAN RONALD J & ROSALEE 16154 JORDANS FORT RD PITTSBURG IL 62974 8417700.001 NRP Warranl:t'. De_!_!._i:!_ YES X 
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Pond Creek Mine #1 
Atlachment 1.2.A 

Surface and Coal Ownership Within and Adjacent to Shadow Area 

Ke}:'. ID Surface Owner Name Address Cll}:'., State Zie Code Coal Tax ID Coa1 Owner T}'.Ee Control R!!!hl ti:i Subside lns!do Adjacent 

8417100-008 COBB ALLENE & STACEY L 15972 JORDANS FORT RD. PITTSBURG IL 62974 8417700-001 NRP Warranly Deed YES X 

8417100-009 ING CLINTON & DORIS A. 16096 JOROANS FORT ROAD PITTSBURG IL 62974 8417700-001 NRP Warranty Deed YES X 

8417100-010 RIX THOMAS G & KATHERINE L 16032 JORDANS FORT ROAD PITTSBURG IL 62974 8417700-001 NRP Warranty Deed YES X 

8417100-011 COBB ALLENE & STACEY l 15972 JORDANS FORT RD. PITTSBURG ll 62974 8417700-001 NRP Warranty Deed YES X 

8417200-001 BENNETT RALPH & LARRY BRYAN 1063 HAINES ST JACKSONVILLE Fl 32206 8417700-002 NRP 1{arranty0e~ YES X 

8417200-002 BENNETT RALPH & LARRY BRYAN 1063 HINES STREET JACl<SONVILLE Fl 32208 8417700-002 NRP Warranty Deed YES -.: 
8417200-003 BENNETT RALPH & LARRY BRYAN 1063 HAINES ST JACl{SONVILLE Fl 32206 841770D-003 Independence Land lease YES X 

8417200-004 BENNETT RALPH & LARRY BRYAN 1063 HAINES ST JACKSONVILLE Fl 32206 8417700-003 Independence Land lease YES X 

8417200-005 BENNETT RALPH & LARRY BRYAN 1063 HAINES ST JACKSONVILLE Fl 32206 8417700-003 Independence land lease YES X 

8417300-002 HEERN KENNETH L & DEBORAH S RR1 THOMPSONVILLE ll 62890 6417700-004 Independence Lend lease YES X 

"'g4\730Q.OiJ3 CLARK STEPHEN BRENT RR1 PITTSBURG ll 62974 8417700-004 Independence lend lease YES -.: 
8417300-004 NORMAN ALBERT 830 SOUTH HAM LANE #26 LOOI CA 95240 8417700-005 NRP Warranty Deed YES X 

8417300-006 MYERS LEON D & MARILYN K 15878 JORDANS FORT RD PITTSBURG ll 62974 6417700-005 NRP Warranly Deed YES X 

6417300-009 DICKHAUT LUELLA S. BOX374 CALINVlLLE IL 62626 6417700-005 NRP Warranly Deed YES X 

8417300-009 DICKHAUT LUELLA S. BOX374 CAUNVILLE IL 62626 8417700-005 NRP Warranty De~ , YES X 

8417300:010 LAUGHLiN MONTE 15962 JORDANS FORT ROAD PITTSBURG ll 62974 8411100-005 NRP Warranty Deed ' YES -.: 
8'117400-001 CLARKS. BRENT 20030 CORINTH RD PITTSBURG IL 62974 8417700-006 Independence land lease YES X 

8417400-002 BENNETT RALPH & LARRY BRYAN 1063 HAINES ST JACKSONVILLE FL 32206 8417700-006 Independence land lease YES X 

8417400-003 CHANCY JARADW. 20302 CORINTH RD PITTSBURG IL 62974 8417700-006 Independence Land lease YES X 

8417400-004 ETHERTON FRANCIS ROBERTS RT1 PITTSBURG IL 62974 8417700-006 Independence Land Lease YES X 

6-416100-001 HARRISIRA&LOUISE 16194 DW1NA RO MARION ll 62959 8418700-001 NRP Warranty Deed YES -.: 
8418100-002 Williamson Development Company, LLC 430 HARPER PARK OR SUITE A BECKLEY WV 25801 8418700-001 NRP Warranty Deed YES X 

8416200-001 Wi\l!arnson Developmenl Company, LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 8418700-002 NRP Warran!)' Deed YES X 

8418200-003 HOWELL GARY B & EUGENIA M 16203 JORDANS FORT RD PITTSBURG IL 62974 8418700-002 NRP Warranty Deed YES X 

8418200-006 HOWELL GARY B & EUGENIA M 16203 JORDANS FORT RD PITTSBURG ll 62974 8418700-002 NRP Warranly Deed YES X 

8418200-007 MCPHERON GEORGE Ill & MICHEL 16484 JORDAN FORT RD PITTSBURG IL 62974 8418700-002 NRP Warranty Deed , YES -.: 
8418200-010 HOWELL GARY B & EUGENIA M 16203 JORDANS FORT RO PITTSBURG IL62974 8418700-002 NRP Warranty Deed ! YES X 

8418200-011 OWSLEY RICHARD W. & DOLLY J. 16505 JORDANS FORT ROAD PITTSBURG IL 62974 8418700-002 NRP Warranty Oe11d ' YES X 

8418200-012 HALVERSON JAMES W & JACQUELYN 402 WBTH ST JOHNSTON CITY ll 62951 8418700-002 NRP Warranty Deed YES X 

8418200-013 SHACKLES MICl<EY & BRENDA 16161 JORDAN FORT RD. PITTSBURG IL 62974 8416700-002 NRP Warranty Deed YES X 

5415200-014 sPINKs M1cHAEL & GLORIA 16009 JOROANS FORT ROAD PITTSBURG ll62974 8418700-002 NRP Warranty D11ed , YES -.: 
8418200-015 SPINKS MICHAEL & GLORIA 16009 JORDAN$ FORT ROAD PITTSBURG IL 62974 8418700-002 NRP Warranty Deed YES X 

8418300-001 AlWOOD DAVID MICHAEL 15862 DWINA RD MARION ll 62959 8418700-003 NRP Warranty Deed YES X 

8418300-002 Wi\l!amson Davelopmenl Company, LLC 430 HARPER PARK DR SUITEA BECKLEY WV 25801 8418700-003 NRP Warranty Deed YES X 

8418300-004 BEAVER BRENDAJ & JR 155 GREYSTONE AVE NORTH SAINT PAUL MN 55128 8418700-003 NRP Warranty Deed YES X 

8418300-007 PECK RICHARD N & NANCY L 8435 STEMMONS FREEWAY 7TH FLRDALLAS TX 75247 8418700-0D3 NRP Warranty Deed YES x 
8418300-011 HARRIS MARGIE 18817 CORINTH RD PITTSBURG IL 02974 8418700-003 NRP Warranty Deed YES X 

8418300-014 FLEMING CHARLES R. & BRENDA J RT. 1 BOX68 PITTSBURG IL 02974 8418700-003 NRP Warranty De11d YES X 

8418300-015 MAYNARD N WAYNE & CHERYL A 15488 DWINA RD. MARION ll 62959 8418700-003 NRP Warranty Deed YES ·x 

8418300-016 JAGIELLO WALTER & PHILLIS 16842 GAYNELLE AVE TINLEY PARK IL 60477 8418700-003 NRP Warranty Deed YES X 

8418300-017 ATWOOD DAVID MICHAEL 15862 DWINA RD MARION IL 62959 8418700-003 NRP Warranty Da11d YES -.: 
8418400-001 JAGIELLO WALTER & PHILLIS 16842 GAYNELLE AVE TINLEY PARK IL 60477 6418700-004 NRP Warranty Deed ' YES X 

8418400-002 GREEN RONALD A & KAREN S 1715 HALWOOD ST CORTLAND IL 60112 8418700-004 NRP Warranty Deed YES X 

8418400-004 DUNCAN ROBERT D & BRENT REED PO BOX 20005 OWENSBORO l(Y 42304-0003 8418700-004 NRP Warranty Deed YES X 

8418400-005 HODSON LES & PAULINE 19152 CORINTH RD PITTSBURG IL 02974 8418700-004 NRP Warranty Deed YES X 

8418400-005 JORDAN WARD & ERNIE RT1 PITTSBURG IL 62974 8418700-004 NRP Warranty Deed YES X 

8418400--007 JORDAN CLARENCE W & l:.RMA RT1 BOX28A PITTSBURG IL 62974 8418700-004 NRP Warranty Deed YES X 

8418400-009 SMITH MITCHELL RT1 PITTSBURG ll 62974 8418700-004 NRP Warranty Deed YES X 

8418400-010 DROIT PATRICIA A & GARY 19476 CORINTH ROAD PITTSBURG ll 62974 6418700-004 NRP Warranty Deed YES 

8418400-011 BEERS MAGGIE & JORDAN 19222 CORINTH ROAD PITTSBURG ll62974 8418700-004 NRP Wam3nly Deed YES 

8418400-012 SMILEY ALBERTA 23901 CORINTH RD THOMPSONVILLE ll 62690 8418700-004 NRP _yt~!)ly Deed YES 

8418400-013 DICKHAUT LUELLA BOX374 CARLINVILLE ll 62626 8418700-004 NRP Warranty Deed YES X 

8418400-014 HELLBERG WAYNE E & JANET K 15774 JORDANS FORT RO PITTSBURG ll62974 8418700-004 NRP Warranty Deed YES X 

8416400-015 04-18-400-01500RRIS 1313 N. MONROE RD JOHNSTON CITY fl 62951 8418700-004 NRP Warranly Deed YES 

6418400-016 DROIT PATRICIA A & GARY 19476 CORINTH ROAD PITTSBURG ll 62974 8418700-004 NRP Warranty Deed YES 
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Pond Creek Mine #1 
Pond Creek Mine #1 

Table 

Table 

Listing of Parcels and Structures Within and Adjacent to Shadow Area 
Listing of Parcels and Structures Within and Adjacent to Shadow Area 

'-'"" F•~ Inhabited Vacant !ol\llbiled Vacanl Gram 

Ke 10 TD.X lndl!K 1 OMlers - Lname ONners-FName Bin Addn!SS 2 C ... "' Lm ,.,,,, "- Hoose Mobikl Hom, M.Home GBflllltl B,m Bl~ """ Ponds ""'" Notes 

8301300-001 03-01-300-0(/1 SMllH JANET K & OAVID R TRUS 1nll6 CORINTH RD MARI IL 62959 ' 79 ' ' 0 0 0 2 ' 0 0 

8301300--002 03-01-300-002 GRANT DONALD E & LEILANI 17712 DEAN RO. JOHNSTON CITY IL 62951 0 ., 0 ' 0 0 0 0 0 0 0 0 

8301400-004 03-01-40()-00,C GRANT DOfW.O E & LEILANI 17712 OEAN RD. JOHNSTON Cln' IL 62951 0 20 0 0 0 0 0 0 0 0 0 0 

8301400-000 03-01-400-006 JORDAN RO, 604 S DAY ST WEST FRANKFORT IL ""' 0 ,., 0 0 0 0 0 0 0 0 0 0 

83014!J0.007 03-01-400-007 AnEE PAULA! 18724 OEAN RO. MARION IL 62959 0 " ' 0 0 0 0 0 0 ' 2 O La!;2er ~nd is O.B Ac. 

8301400-008 03-01-400-008 ATLEE PAUtAI 16724 DEAN RO. MARION IL 62959 ' ' 0 0 0 0 0 0 0 0 0 0 

8301400-009 03-01-400-009 LOVELESS PAULA..&PATRICIAA 18566 DEAN ROAD MARION IL 62959 ,., 0 ' 0 0 0 0 0 0 0 0 0 

8301~00-012 03-01-400-012 LOVELESS PALIL&PATRICIAANN 16566 DE.AN ROAD MARION IL 62959 ' 29.11 ' 0 0 0 0 ' 0 2 0 0 

0302400-00-4 03-02-40[).Q(M GRANT DONALD EUGENE ETAI... 17712 DEAN RD. JOHNSTON CITY IL 62eS1 0 " ' 0 0 0 0 3 5 ' 0 0 

8311200-006 03-11-200-008 GRANT OOWllP E & LEILANI 17712 DEAN RO. JOHNSTON CITY IL 62951 0 20 0 0 0 0 0 0 0 0 0 0 

8311200-009 03-11-200-009 ANDERSON CARLL & TR MERILEE 302 CIRCLE DRIVE SAf.EM IL 62881 0 " 0 0 0 0 0 0 0 0 0 0 

8311200-011 03-11-200-011 GRANT DONALD E + LEILANI SUE 17712 DEAN RO. JOHNSTON C1TY IL 62951 ' 37.5 0 0 0 0 0 C 0 0 0 0 

0311200-012 03-11-200-012 GRANT """'' 
17235 LIBERTY SCHOOL RD MARION IL 62959 ,., 0 ' 0 0 0 0 2 0 0 0 o Radio tower. 

8311200-013 03-11-200.013 GRANT DONALD E & RANDY D 17712 DEAN ROAD JOHNSTON CITY IL 62951 0 T.5 0 0 0 0 0 C 0 0 0 0 

8311200-0U 03-11-200-014 ROGERS ROLAND M & SELMA J. 16993 LIBERTY SCHOOL RD MAR.ION IL 62959 ' ,., ' 0 0 0 ' ' 0 2 0 0 

6311300-006 03-11-300-006 ANDERSON CARL L & TR MERILEE 302 CIRCLE DRIVE SAf.EM IL '"" 0 ' 0 0 0 0 0 0 0 0 0 0 

8311400-002 03-11-400-002 ANDERSON CARL L & MERILEE TRS 302 C\RCLE DRIVE SALEM IL 621l81 0 " 0 0 0 0 0 0 0 0 0 0 

8311400-004 03-11-400-004 DAVIE JERRY O & SHIRLEY J 16767 LIBERTY SCHOOL RD MAAION IL 62959 ' " ' 0 0 0 ' 0 0 0 0 

0311400-005 OJ.11-400-005 ANDERSON CARLL & MERILEETRS 302 C\RQ.E DRIVE SALEM IL 62661 0 14.75 0 0 0 0 0 0 0 0 0 0 

8311'(1().006 03-11-400-006 ANDERSON PHILLIPS 16661 LIBERTY SCHOOL RD MARION IL 62959 ' 31.12 ' 0 0 0 ' ' ' 0 0 0 

8311400-007 03-11-400-007 STEELHEAD DEVELOPMENT LLC 430 HARPER PAAK DR SUITE A BECKLEY WI ''"" 0 525 0 0 0 0 0 0 0 0 0 

8311400-008 03-11-400--008 STEELHEAD DEVELOPMENT LLC 430HARPERPARKDR SUITEA BECKLEY Wv 25601 0 '·" 0 0 0 0 0 0 0 0 0 

8311400-010 03-11-400-010 GRANl DONALD E & RANDY o 17712 DEAN ROAD JOHNSTON CITY IL 62951 0 2U1 0 0 0 0 0 0 0 0 0 

8312100-001 OJ.12-100-001 STEELHEAD DEVELOPMENT LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25001 0 " 0 0 0 0 0 0 0 0 0 0 

8312100-002 03-12-100--002 STEELHEAD DEVELOPMENT UC 430 HARPER PARK DR SUITE A BECKLEY WV 2500, 0 20 0 0 0 0 0 0 0 0 0 0 

8J12100-003 03-12-100-003 STEELHEADDEVEL□PMENT UC 430 HARPER PAAK DR S01TEA BECKLEY WI 25601 0 25 0 0 0 0 ' 
, 0 0 0 0 

8312100-004 03-12-100-004 STEELHEAD DEVELOPMENT LLC 430 HARPER PARK DR SUITE A BECKLEY WV 2500, 0 20 0 0 0 0 ' 0 0 0 0 0 

8312100-005 03-12-100-005 STEELHEADOEVELOPMENT LLC 430 HARPER PARK DR SUITE A BECKLEY WV 2580\ 0 " 0 0 0 0 C 0 0 0 0 0 

8312200-001 03-12·200-001 STEELHEAD DEVELOPMENT UC 430 HARPER PARK DR SUITE A BECKLEY WV 2580\ 0 100 0 0 0 0 0 0 0 0 0 0 

8312200-001 03-12-200-001 STEELHEAD DEVELOPMENT LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 0 "' 0 0 0 0 0 0 0 0 0 0 

8312200-002 03-12-200-002 STEELHEA0 DEVELOPMENT UC 430 KARPER PARK DR SUITE A BECKLEY YN 25801 0 17.75 0 0 0 0 
,, 0 0 0 0 0 

8312200-003 03-12-200-003 STEEi.HEAD DEVELOPMENT LLC ~30 HARPER PARK DR SUITE A BECKLEY WV 2580\ 0 1.25 0 0 0 0 ' 0 0 0 0 0 

8312200-004 03-12-200-004 STEELHEAD DEVELOPMENT UC 430 HARPER PARK DR SUITE A BECKLEY WV 25601 0 " 0 0 0 0 ' 0 0 0 0 0 

8312300-001 03-12-300-001 STEEi.HEAD DEVELOPMENT UC 430 HARPER PARK OR SUITE A BECKLEY WV 250l>I 0 " 0 0 0 0 C 2 0 0 0 0 

8312300-002 OJ.12-300-002 STEELHEAD DEVELOPMENT UC 430 HARPER PARK DR SUITE A BECICL.EY WV 2560\ 0 20 0 0 0 0 
,, 0 0 0 0 0 

6312300-003 03-12·300-003 STEELHEAD DEVELOPMENT UC 430 HARPER PAAK OR SUITE A BEt:1<1.EY W'-1 25801 0 20 0 0 0 0 ' 0 0 0 0 0 

a3123(l0-()(M 03-12-30<J.()0.C srEaHEAD DEVELOPMENT UC 430 HARPER PARK DR SUITE A BECK!.EY W'-1 2580\ ' 2 ' 0 0 0 ' ' 0 ' 0 0 

6312300-005 03-12-300-005 STEELHEAD DEVELOPMENT UC 403 HARPER PARK DR SUITE A BECKLEY W'-1 25801 0 TT 0 0 0 0 ' 0 0 0 0 0 

8312400-001 03-12-400-001 STEELHEAD DEVELOPMENT LLC 430HARPERPARKOR SUITEA BECKLEY W'/· 2580\ ' " ' 0 0 0 " 0 0 ' 0 

8312400--002 OJ.12-400-002 STEELHEAD DEVELOPMENT LLC 430 HARPER PARK DR SUITE A BECKLEY WV 25801 0 " 0 0 0 0 ' 0 0 0 0 

8312400:003 03-12-400-003 .§TEELHEAD DEVELOPMENT LLC 430KARPERPARKDR SUITEA BECKLEY WI./ 25801 0 20 0 0 0 0 
,, 0 0 0 0 

6312400-{)04 OJ.12-400-00-4 STEELHEAD DEVELOPMENT LLC 430 HARPER PAAK DR SUITE A BECKLE'( WV ""' 0 20 0 0 0 0 " 0 0 0 0 

SollTech, 11c. 
Pege 1 ol 16 

WC$trudtlrl!l1000 • 12/"2004- •, 
PP11e2of16 

westrucwres10C 



R
17822

Pond Creek Mine #1 Pond Creek Mine #1 
Table Table 

Listing of Parcels and Structures Within and Adjacent to Shadow Area Listing of Parcels and Structures Within and Adjacent to Shadow Area 

"'"' "~ Inhabited Vacanl Jnhnbil&d Vacaru Gmln 
Ka~ 10 Tax lnde)( 1 Owners • Lname Owners• FName Bll1 Address2 ~ State ,!!e '-"' """' Ho= House Mobile Hom, M.Home Gar1K1e B~m '"" Shod Ponds - N~[es 

1)313100-003 03-13-100-003 FORCUM CHARLESJULIAN+CAROL 17391 CORINTH MAR!ON IL 62959 0 70 0 0 0 0 0 0 0 0 0 0 
8313100-0<M D3-13-100-004 EVRARO RODNEY K & SUSAN D 16016 LIBERTY SCHOOL RD MARION IL 62959 0 " 0 0 0 0 0 0 0 0 0 0 
9313100-005 03-13-100-005 MOULTON TERRY LEE 15632 LIBERTY SCHOOL RD MARION IL 62959 0 10 0 0 0 0 0 0 0 0 0 0 
8313100-006 03-13-100-006 FORCUM CHARLES JULIAN & CAROL 17391 CORINTH ROAD MARION IL 62959 40 0 
8313100-007 03-13-100-007 EVRARO ROONEY K & SUSAN 0 16016 LJBERTY SCHOOL ROAD MARION IL 62959 ' ' ' 0 0 0 0 0 0 0 0 0 
8313100-009 03-13-100-009 STRUNK GEORGE R & DIANA L. 16172 LIBERT SCHOOL RD. MARION IL 62959 0 20 ' 0 0 0 0 ' 0 0 0 0 Above ground pool 
8313200-001 03-13-200-001 STEELHEAD DEVELOPMENT LLC ◄JO HARPER PARK DR SUITE A BECl'L."Y ON "'" 0 40 0 0 0 0 0 0 0 0 0 0 
8313200-002 03-13-200-002 HILLMAN GEORGE 16383 DWINA RD • RH BOX 196 MARION IL 62959 ' 0 , 0 0 0 0 0 0 0 0 0 Pood 
8313200-003 03-13-20tKXl3 CARTER FREDERICK 16309 OWJNA ROAD MARION IL 62959 ' 0 ' 0 0 0 0 ' 0 0 0 0 
8313200-004 03-13-200-004 HAARIS ,RA 161S40WINARD. MARION IL 62959 0 "' 0 0 0 0 0 0 0 ' 8313200-006 03-13-200-006 GRANT EVERETT W + MARTHA. J 161◄7 DWINA RO. MARION IL 62959 5 0 ' 0 0 0 0 0 0 0 
6313200.007 03-13-200-007 LINTON JAMES D & LORI L 1201 ELM ST SUITE ◄DO DAUAS "' 75270 ' 0 ' 0 0 0 0 ' 0 ' ' 0 Above gl'Ollnd pool 
8313200-008 03-13-200-008 BRYANT ANTHONY PO BOX 20005 OWENSBORO KY '"" ' 0 ' 0 0 0 0 0 0 0 0 0 
8313200-009 03-13-200-009 JORDAN CLINTON D. & RUTH H. 15965 DWINA RO MARION IL 62959 ' 0 ' 0 0 0 0 0 0 0 ' 0 
SJ\3200-010 03-13-200-010 STILL JAMESE 700 JEFFERSON JOHNSTON CITY IL 62951 0 "'·" 0 0 0 0 0 ' ' 0 0 0 
6313200-011 03-13-200-011 STILL CHARLES & MARGIE 917 IMNITDU BENTON IL 62612 0 " 0 0 0 D 0 0 0 0 0 0 
6313200-012 03-13-200-012 HUTCHINSON EARL W & FAYE L 13268 CASEY RO MARION IL 62959 0 " 0 0 0 0 0 0 0 0 0 0 
8313300-006 03-13-300-006 SMITI-1 DAVID R. TRUSTEE 1TT06CORINTH ROAD MARION IL 62959 ' 34.25 ' ' 0 0 0 
6313300-007 03-13-300-007 HARR!S NAN 17652 CORINTH RD. MARION IL 62959 0 " ' ' 0 0 ' 6313300-005 03-13-300-006 DUNN a,,RMRAK l!i920 LISERTY SCHOOL RO. MARION IL 62959 0.7◄ 0 ' 0 0 0 ' ' 0 ' 63133()0..009 03-13-300-009 HARRIS NAN 17852 COR!NTH RD MARlotl IL 62959 ' 0 1 0 0 0 0 2 0 2 
6313300-010 03-13-300-010 BERNHARDT DAVID ◄66 N. ROSEMEAD BLVD. PASADENA CA 91107 ' 0 ' 0 0 0 0 0 0 3 
8313300-011 OJ.13-300-011 DYCUS BARBARAK 15920 LIBERTY SCHOOL RD. MARlOtl IL 62959 '·" 0 0 0 0 0 0 0 0 0 
8313300-0\2 03-13-300-012 MOULTON TERRY LEE 15832 LIBERTY SCHOOL RD MAR!Otl IL 62959 0 38.9 ' 0 0 0 , 

' 0 ' 8313-400-001 OJ-13--400-001 BERNHARDT DAVIDE & BONNIE RR7 BOX166 MARION IL 621159 ' 0 0 0 0 0 0 0 0 0 0 0 
8313-400-002 03-13--400-002 DURHAM HUGH+ KAY 15695 DWINA RO MAR'ON IL ""' ' 0 ' 0 0 0 0 ' 0 0 2 0 2Ponds 
6313-400-003 03-13--400-003 COLLINS RICHARD C & KATHERN L RT7 BOX 180-DW/NARD MAR,ON IL 62959 5 0 1 ' 0 0 , 0 0 0 0 0 
8313400-005 03-13--400-005 STEWART KENNETH JOE+ KATHY A 1826'4 CORINTH RO MARION IL 62959 ' 0 ' 0 ' 0 0 0 0 ' 83J3400-006.-0:h13-◄00-006 TOLBER ARYL~KAT-HY-l: 1 B35ll·CORINTH f.D MARION 2959 ' 0 ' 0 0 0 0 0 0 0 
8313400-009 03-13-◄ 00-00ll BERNHARDT DAVIDE & BONNIE J RT#7 BOX. 166 MARION IL 62959 " 0 0 0 0 0 0 0 0 0 
83\3-400-010 03-13--400-010 WELLS LARRY W & LANA K 18232 CORINTH RD MARION IL 62959 5 0 ' 0 0 0 0 ' 0 0 
8313-400-013 03-13-◄ 00-013 FRENCH LEONARD D & DONNA F 15453 DWlNA RD MARION IL 62959 5 0 3 0 0 0 0 0 0 ' 8313-400-015 03-13--400-015 NOYSZEWSKI MIROSLAW & TERESA 1104 FAIR OAKS OAK PARK IL ""' 5 0 0 0 0 0 0 0 0 0 
8313400-016 03-\3--400-016 NOYSZEWSKJ ANDREWR 1104 FAIR OAKS OAKPAAK IL 60302 5 0 0 0 0 D 0 0 0 0 
8313400-017 OJ-13-◄ 00-017 DURHAM HUGH&KAY 15895 DWINA RO MARION IL 62959 ' 0 0 0 0 0 0 0 0 0 0 0 
8313400-011) OJ.13-◄ 00.018 BREDAHL RICHARD & WILVA 155TT DW!NA RO MARION IL 62959 5 0 0 0 0 0 ' 0 0 0 0 0 
8313400-019 OJ.13--400-019 BREDAHL RICHARD & WILVA 155TTDWJNARO MAR!DN IL 62959 5 0 ' 0 ' 0 0 0 0 0 0 0 
8313400.020 03-13-◄ 00-020 LAMPLEY KEITH E & CHRISTINE 18-452 CORINTH ROAD MARION IL 62959 " 0 ' 0 ' 0 0 0 0 ' 0 0 
6313400-021 03-13--400-021 YOUNG LARRY& LINDA 804 NEWTON STREET JOHNSTON CITY IL 62951 < 0 0 0 0 0 0 ' 0 0 0 0 
6313400-023 03-13-◄ Q0.023 HARRIS JAMES E. & BARBARA K. HMO◄ CORINTH RD MARION IL 62959 30 ' ' ' 0 0 0 0 0 ' 8313-400-025 03-13--400-025 HARRIS JAMES E & BARBARA K 16'404 CORINTH RD MARION IL 62959 0 " 0 0 0 0 0 0 0 0 
8313400-028 03-13-400-028 STILL CHAALES & MARGIE 917 MANITOU BENTON IL 62812 0 5.◄ 5 0 0 0 0 0 0 0 0 

Soil Tech, Inc. Page 3of 16 westrudures!OOO • \V,tt,Z004 • 7 Page~ of 16 wcstrvctures100 



R
17823

Pond Creek Mine #1 Pend Creek Mine #1 
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Listing of Parcels and Structures Within and Adjacent to Shadow Area Listing of Parcels and Structures Within and Adjacent to Shadow Area 

"""' "~ lnriablted Vec.1nt Inhabited vacant Grain 

Kello TDX Ir.de~ 1 Owners - Lnamc Owners. FName em Address 2 C!!l State 
,. ,. ,.,., H- H11us.e MablleHarrn;M.Horne Garail! 8om "" ""' ,?cods "''" """ 

8313400-027 03-13-400-027 HUTCHINSON SCOTT & HEIDI Y 836JOOI LN MARION " "'"' 0 ,., 0 0 0 0 0 0 0 0 0 0 

8313400-028 03-13-400.028 HUTCHINSON EARL W & FAYE L 13268 CASSEY RD MARION " 82959 0 10.98 0 0 0 0 0 0 0 0 0 0 

8313400-029 03-13-400-029 HUTCHINSON SCOTT & HEIDI Y 836JODILN MARION " 62859 0 822 0 0 0 0 0 0 0 0 0 0 

831<1100-002 03-14-100-002 ANDERSON CAAL L & MERILEE TRS 302 CIRCLE DRIVE 5"'.EM " 62881 0 30.92 0 0 0 0 0 0 0 0 0 0 

831<1100-004 03-14-100-004 SPOONER R & BARRA J & tAURA 16050WILLIAMS PRAIRIE ROAD JOHNSTON CITY " 62951 2 " 2 0 0 0 0 1 0 1 0 0 

8314100-005 03-14-100-005 STEELHEADOEVELOPMENT LLC 430HARPERPARKDR SUITEA BECKLEY WV "'" 0 7.88 0 0 0 0 0 0 0 0 0 0 

831<1200-001 03-14-200-001 ANDERSON CARLL & MERILEE TRS 302 CIRCLE DRIVE ""-EM " '"" 0 34.15 0 0 0 0 0 0 0 0 0 0 

831<1200-002 03-14-200-002 ANDERSON CARLL & MERILEE TRS 302 CIRCLE OR SALEM " 62881 0 .. 0 0 0 0 0 0 0 0 0 0 

63U200-003 03-14-200-003 LMNGSTON LARRY & KIM SMILEY 15977 LIBERTY SCHOOL ROAD MARION " 6:2959 ' 0 1 0 0 0 2 0 0 0 1 0 

831<1200-005 03-14-200-005 VEGE CAAL&LEAH 16033 LIBERTY SCHOOL RD MARION " 62859 ' 0 1 0 0 0 1 0 0 0 0 0 

831<120G-006 03-14-200-006 STEELHEAD DEVELOPMENT LLC 430 HARPER PARK OR SUITE A BECKl.EY lfN 25001 0 5.85 0 0 0 0 0 0 0 0 0 0 

8314200-010 03-14-200-0\0 FORCUM CHARLES J. & CAROL A. 17391 CORINTH RO MARION IL 62959 0 60 0 0 0 0 0 0 0 0 0 0 

8314200-011 03-14-200-011 DANIEL DARLENE 16181 LIBERTY SCHOOL RD. MARION " 62959 ' 0 1 0 0 0 1 0 0 0 0 0 

831<1200-012 03-1.i.200-012 GODFREY JACKIE 18107 LIBERTY SCHOOL RO MARION " 62959 ' 0 0 0 2 0 1 0 0 0 0 0 

6314400-002 03-1-4-o400-002 FORCUM Cl«RLES JULIAN 17391 CORINTH RD MARION " 62959 0 20 0 0 0 0 0 0 0 0 0 0 

8314'!00-003 03-14-400-003 FORCUM CHARLES JULIAN & CAROL 17391 CORINTH RO MARION " 62959 0 20 0 0 0 0 0 0 0 0 0 0 

8314'!00-004 03-1-4-o400-004 FORCUM CHARLES JULIAN & CAROL 17391 CORINTH RO. MARION " 62959 1 19 1 0 0 0 ' 0 0 ' 0 0 

8314'100.005 03-14-400-005 BROOKHOUSE JENELL W ETAL 15717 LlBERTY SCHOOL RD MARION " 62959 2 39 1 0 0 0 0 1 0 ' ' 0 

831«00.006 03-14-400-008 EBERHARDT EAACR 13193 EBERHARDT RO JOHNSTON CITY IL 621151 0 19 0 0 0 0 0 0 0 0 0 0 

8324100-002 03-24-100-002 HARRIS WAN 17652 CORINTH RD. MARION " 82959 0 19 0 0 0 0 0 0 0 0 0 0 

83241 00-003 03-24-100-003 STONUM BURNAROT 7◄ 8 NWALNUT PONTIAC IL 61764 0 20 0 0 0 0 0 0 0 0 0 0 

632410().0(M 03-24-100-004 NEIBEL ROBERT 18033 CORINTH RD MARION " 62959 0 20 0 0 ' 0 0 1 0 1 0 0 

8324200-001 03-24-200-001 NEIBEL ROBERT 18033 CORINTH RD MARION IL 62959 ' ' 0 ' ' 0 0 0 ' 0 0 0 

832<1200-00J 03-24-200-003 COLOMBO ROBERT J & JUDY A 18509 CORINTH RO MARION " 62959 1 " 1 0 0 0 0 1 0 2 1 0 

8324200-()0,( 03-24-200-004 GRISLEY JOHN TRUSTEE 801 E DEYOUNG MARION IL 62859 0 " 0 0 0 0 0 0 0 0 0 0 

832<1200-005 03-24-200-005 WILLIAMS PEGGY 15146 OWINA RD PITTSBURG " 62974 1 39 0 0 2 0 0 0 0 0 0 0 

840-!300-003 04-04-300-003 EDWARDS CHARLESL 167<19 THOMPSONVILLE RD THOMPSONVILLE " '"" 0 20 0 0 0 0 0 0 0 0 0 0 

8404300-004 04-04-300-004 STURGILL QUINTIN & SHARON 21098 LOCUST GROVE ROAD THOMPSONVILLE " ""' 0 20 0 0 0 0 0 0 0 0 0 0 

8-(05300-004 04-05-300-004 FLETCHER HAROLD D & LORRAINE 8931 CLARK PLACE CROWN POINT IN '630, 0 20 0 0 0 0 0 0 0 0 0 0 

IM0530G-006 04-0~ MC CLERREN M<ETTE 19930 t9 BLACKTOP THOMPSONVILLE IL 62890 0 16 0 0 0 0 0 0 0 0 0 0 

8-(05300-007 04-05-300-007 MC CLERREN M<ETTE 19930 t9 BLACKTOP THOMPSONVILLE " 62890 0 " 0 0 0 0 0 0 0 0 0 0 

8-(05400-003 04-05-400-003 EDWARDS MARVIN EARL 2505 S GLENWOOD AVE SPRINGFIELD IL 82704 0 " 0 0 0 0 0 0 0 0 0 0 

8-(05400-004 ()4..05-400-004 MC CLERREN MYETTE 19930 t9 BLACKTOP THOMPSONVILLE " 62890 0 .. 0 0 0 0 0 0 ' 0 0 0 

8-(05400-005 04-05-400-005 KEHDER RICHARD E & KATHRYN M 1<104 RYAN COURT WEST FRANKFORT IL 62895 0 10 0 0 0 0 0 0 0 0 0 0 

8-(06300-005 04-06-300-005 MC KOWN WARD&8/A BOO PERRINE JOHNSTON CITY IL 62951 0 " 0 0 0 0 0 0 0 0 0 0 

&106300-000 04-06..JOO-OOO HARRIS SCOTTIE 18924 DEAN RO. THOMPSONVILLE " 62890 1 ,. 1 0 0 0 0 0 0 1 1 0 

&106J00..008 04-()6.300-008 SMITH AMBER&NATHAN 1892◄ DEAN RD THOMPSONVILLE " "'" 0 ' 0 0 1 0 0 0 0 0 0 0 

&106400-001 04-06-400-001 ""' WILLIAM G & SETTLE ET AL 1400 W BREWSTER RD HERRIN " 62946 0 120 0 0 0 0 0 0 0 0 0 0 

&100400-002 04-00-400-002 STEWART JEREMY & Af. WALLACE 19478 DEAN RD THOMPSONVilLE " 82890 1 39 1 0 0 0 0 1 0 0 0 0 

&107100-001 04-07-100-001 STEELHEAD DEVELOPMENT LLC <130 HARPER PARK DR SUITE A BECKLEY lfN 25601 0 15 0 0 0 0 0 0 0 0 0 0 

&107100-002 04-07-100-002 CROSS RYANW. &CHRIST AD. 16991 DEAN RD. THOMPSONVILLE IL 62890 ' 0 0 0 1 0 ' 1 0 0 0 0 

&107\()().003 04-07-100-003 MC KOWN WARD& f>/A BOO PERRINE ST. JOHNSTON CITY " 82951 ' 0 0 0 0 0 0 0 0 0 0 0 
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Listing of Parcels and Structures Within and Adjacent to Shadow Area Listing of Parcels and Structures Within and Adjacent to Shadow Area 

'"" e,m Jnhabitl!d Vacam lnnablll!d Vae>1nt """" 
Kei 10 Tax lnda,;1 Owners-Lnnm~ Owners· FNnllll! BinAddr&SS 2 C[t}'. SIDte !!£ 

,. -· Ho= House Moblle Hmm M.H001e Gar11~ 6'm Bim 
.,,., Ponds °"'" Nole~ 

8-407100-0<M Ol-07-100-0(),! SM!TH JASON M POBOX3\0 IMRION IL 62959 '' 0 ' 0 0 0 0 0 0 ' 0 0 

8-407100-005 04-07-100-005 MC KOWN WARO&EVA 800PERRlNE JOHNSTON CITY IL 62951 ,., 0 0 0 0 ' 0 0 0 0 0 0 

8-4071~ 04-07-100-006 WEST CHAD S 1728-4 OWINA ROAD THOMPSONVILLE IL 82890 1 " 0 0 ' 0 0 0 0 0 0 0 

8-407100-007 04--07-100-007 TROUT PEGGY 302 INDIAN DRIVE JOHNSTON CITY IL 82951 0 74 0 0 0 0 0 0 0 0 

6'107100-()08 04-07-100-008 STEELHEAO DEVELOPMEITT LLC -430HARPERPARt;DR SUITEA BECKLEY VN "'°' 0 " 0 0 0 0 0 0 0 0 

8-407200-001 04-07-200-001 ANDERSON CARLL & fR MERILEE 302 CIRCLE DR ""-EM IL 62881 0 78.5 0 0 0 0 0 0 0 

0,C07200-002 04-07•200-002 PATTERSON LELAND& IDA 19791 JORDANS FORT RD THOMPSONVILLE IL 62890 ,., 0 ' 0 ' 0 0 0 0 

M07200.-003 04-ll7-200-o03 TROUT PEGGY 302 INDIAN DR JOHNSTON CITY IL 62951 0 " 0 0 0 0 0 0 0 0 0 0 

8407200-005 ()4.()7-200-005 HARRIS IRA 167S4 OWJNA RD. MARION IL 62959 0 19.75 0 0 0 0 0 0 0 0 0 0 

8,407200-006 ()4-07-200-006 LINSON BERNARD & ROSE C 21 FA!RDAWN IRVINE CA 9271-4 0 20 0 0 0 0 0 0 0 0 0 0 

8-407300-001 04-07-300-00t STEELHEACI DEVELOPMENT LLC -430 HARPER PARK OR SUITE A BECKLEY VN 25601 0 120 0 0 0 0 0 0 0 0 0 0 

0-C07300-002 ()4.()7-300-002 HILLMAN PAUL 16632DW!NARO MA.RION IL 62959 " 0 ' 0 0 0 0 0 0 1 0 0 

0,C07300-003 04-07-300-003 STEELHEAD OEVELOPMEITT LI. -430 HARPER PARK OR SU!TEA BECKLEY VN 25601 " 0 0 0 0 0 0 0 0 0 0 0 

&107300-0(M 04-07-300-00( STEELHEAO OEVELDPMEITT LLC <130 HARPER PARK DR SUITE A BECKLEY WV 25801 " 0 0 0 0 0 0 0 0 0 0 0 

8407300.005 04-07-300-005 STEEi.HEAD DEVELOPMEITT LLC 430 HARPER PARK DR SUITE A BECKLEY VN 25601 " 0 0 0 0 0 0 0 0 0 0 o_ 

6407400-001 04-07-400-001 JOLLY HOWARD L SR & RUTH A 16907 JORDANS FORT RO THOMPSONVILLE " 62690 ' 0 ' 0 0 0 0 ' 0 

6407400-005 04-07-400-005 RICHARDSON EDWARD B& CAROLYN 16800 JORDAN'S FORT RD PITTSBURG IL 62974 ' 0 0 0 ' 0 0 0 0 

6407400-006 04-07-400-006 eELCHER LUTHERHAZ.E 16755 JORDANS FORT RD. PITTSBURG IL 62974 " 0 ' 0 0 0 ' 0 0 

8407400-007 04-07-400-007 MUELLER REBECCA J 16731 JORDAN$ FORT RD. PITTSBURG IL 62974 15 0 ' 0 0 0 0 0 0 ' 
8-407400-008 04-07-400-006 OWSLEY RICHARD W. & DOLLY J. 16605 JORDANS FORT RD PITTSBURG IL 62874 15 0 0 0 2 0 0 0 0 0 0 0 

6407400-010 04-07..-(00-010 JOLLY HOW ARO L & RUTH A "" BOX 78A THOMl'l:!QNVII.LE IL 626;Q :..5 0 0 0 0 0 0 0 0 0 ' 0 

(I.C07400-014 04-07-400-01~ NORRIS SHEILAK 16609 JORDAN'S FORT RO PITTSBURG IL 62890 0 "·' 0 0 0 0 0 0 0 0 0 0 

6-407400-012 04..07-400-012 NORRIS SHEILAK 16609 JOROAN"S FORT RD PITTSBURG IL 62690 ' 0 ' 0 0 0 0 0 0 0 0 0 

6407-400-013 04-07--400-013 ANDERSON PHILLIPS 16661 LIBERTY SCHOOL RO MA.RION IL 62859 0 " 0 0 0 0 0 0 0 0 0 0 

8408100-001 04-08-100-001 TANNER SAMUEL T. & RANDA RE 17274 JOROANS FORT RO. THOMPSONVILLE IL 62690 ' 39 2 0 0 0 0 ' 0 0 0 0 

6406100-002 04-08-100-002 LITTLEPAGE PHYLLIS & LARRY 900 W 5TH STREET JOHNSTON CITY IL 62951 " 0 0 0 0 0 0 0 0 0 0 0 

0,C08100-003 04-08-100-003 GOODMAN TIMOTHY A & CAROL M 17002 JORDANS FORT ROAD THOMPSONVILLE IL 62690 1 8 ' 0 0 0 0 3 0 2 0 0 

8406100-004 04-08--100-004 LITTLEPAGE PHYLLIS & LARRY 900 W STH STREET JOHNSTON CITY IL 62951 0 20 0 0 0 0 0 0 0 0 0 0 

6406100-006 04-08--100-006 HUSSMAf><N ROBERT & CHAR SMITH 19664 THORN RD THOMPSONVILLE IL 62690 1 9 ' 0 0 2 0 0 0 0 0 0 

6'10B100-007 04-08-100-007 WECE ALBERT OEN,1 20100 THORN ROAD THOMPSOtNllLE IL '2890 ' 
,.. 

' 0 0 0 1 ' 0 1 0 0 

6408100-008 04-08-100-006 MALONE SHANNON 19899 THORN ROAD THOMPSONVILLE IL 62690 5 0 0 0 ' 0 0 0 0 0 0 0 

8408200-001 04-08-200-001 DAVLS FRANCIS W JR & BARBARA 20192 THORN RO THOMPSONVILLE IL 62690 ' 13 ' 0 0 0 ' 0 0 ' ' 0 1.2Aaepond 

8408200-002 04-08-200-002 WEGE ALBERT 20100 THORN RD THOMPSONVILLE IL 62890 0 " 0 0 0 0 0 0 0 0 0 0 

8406200-003 04-08-2DO-OOJ KEHDER RICHARD E & KATHRYN M 1-404RYANCOURT WEST FRANKFORT IL 62696 0 25 0 0 0 0 0 0 0 0 0 0 

8408200-004 04-08-2Cl0-004 EDWARDS LARRYB 20804 THORN ROAD THOMPSONVILLE IL 62690 0 " 0 0 0 0 0 0 0 0 0 0 

8408200-005 04-09-200-005 EDWARDS LARRY B 20804 THORN ROAD THOMPSONVILLE IL 62890 0 23 0 0 0 0 0 0 0 0 0 0 

(1.408200-006 04-06·200-000 WEGE ALBERT D. & LILUE B 20100 THORN RD THOMPSONVILLE IL 62890 0 " 0 0 0 0 0 0 0 0 0 0 

(1.408300-001 04-08-300-001 WEGE AL6ERTDEAN 20100 THORN RD THOMPSONVILLE IL 629SO 0 74.55 0 0 0 0 0 0 0 0 0 0 

8408300-003 04-08-3()().()()3 MALONE GAAY G & SHERRY J RT1BOX187B THOMPSONVILLE IL 62690 5.-45 0 ' 0 0 2 ' 0 0 0 0 0 

6408300-005 04-08-300-005 EDWARDS JACKE & LISAL 16570 JOROANS FORT RD PITTSBURG IL 62974 " 0 ' 0 0 0 ' 0 0 ' 0 0 

8408300-007 04-08-300-007 SMITH RANDALLW 16732 JbROANS FORT RD PITTSBURG IL 62974 25 0 0 0 ' 0 ' 0 0 ' ' O 1.IAaepood 

8408300-009 04-08-300-009 EDWARDS JACKE & LISAL 16570 JORDANS FORT RD PITTSBURG IL 62974 0 ' 0 0 0 0 0 0 0 0 0 0 
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Pond Creek Mine #1 Pond Creek Mine #1 
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Listing of Parcels and Structures Within and Adjacent to Shadow Area Listing of Parcels and Structures Within and Adjacent to Shadow Area 

umd "~ lnhab~ed Vacant lrlhabtted Vacant Grao 

Ker ID Tax Index 1 Owners - Lna= Owners • FNamt! em Address 2 Ci!:t: Stale ZJo Lo '"'" Houlll! Hoose Mobile HomEM.Home Gare2e B,m ,., ""' Pond, Olhe Noles 

8-408300-008 04-<l!!-300-008 ILL!NOIS METHANE LLC PO BOX667 MTVERNON IL """ 0 " 0 0 0 0 0 0 0 0 0 0 

8-408-400-002 o«l!l-f00-002 FLETCHER TERRY & LILLIAN RT1 BOX 187 A THOMPSONVILLE IL 62890 1 17.S 2 0 0 0 0 0 0 1 0 0 

8408-400-003 04-0s-.400-003 KEE STEPHEN+ RUTH RT1 THOMPSONVILLE IL 62890 ,., 0 1 0 B 0 0 0 0 0 

8408400--00'4 ,.., .... .,.,,,. ,o, PAULA&NORMAA 1644 MOODY COURT PEORIA IL ""' ' ' ' 0 B 0 1 0 0 0 

8408400-005 04.-0!!-•I00-005 EDWARDS LARRY BRYCE 20S04 THORN ROAD THOMPSONVILLE IL 62890 0 ,,, 0 0 0 0 0 0 0 0 

8-408400--000 04.-00-400-000 COBB BILL G. & AMY D. 20031 THORN RD THOMPSONVILLE IL 62890 ,., 0 ' 0 0 0 0 ' 0 0 ' 0 0.5 Ac. Pond 

8408400-008 04.-08-400-008 EDWARDS LARRY B 20804 THORN ROAD THOMPSONVILLE IL "'" 0 " 0 0 0 0 0 0 0 0 0 0 

6408400--01 0 04--08--I00-010 COCKRUM JIM & LORENDA 208 E FLORENCE SESSER IL """ ' 0 0 0 0 0 0 0 0 0 0 

!l'IOB-400-011 0,l...08-..400-0\ 1 ILLINO!S METHANE LLC PO BOX667 MfVERNON IL ,,.,. 0 10 0 0 0 0 0 0 0 0 0 

8408400-012 04-00--400-012 ILLINOJS METHANE CCC PO BOX667 MTVERNON IL """ 0 " B 0 0 0 0 0 0 0 0 1 Gas Planl S~e 

8408-400-013 Q,4-.00-400-013 WECE ALBERT DEAN 20100 THORN ROAD THOMPSONVILLE IL 62890 0 • 0 0 0 0 0 0 0 0 0 0 

8408400-014 O+-OS--t00-014 ILLJNOIS METHANE LLC POBOX667 MT\IERNON IL """ 0 10 0 0 0 0 0 0 0 0 0 0 

84091()()..001 04-09-100-001 EDWARDS BRYCE 208(M THORN RO THOMPSONVILLE IL 62890 0 " 0 0 0 0 0 0 0 0 0 0 

8409100-003 04-09-100-003 EDWARDS BRYCE 20804 THORN RO THOMPSONVILLE IL 62890 1 13 ' 0 0 0 0 1 0 J 0 0 

8-409100--00-4 04--09-100-004 FINLEY BRUCE 18100NEWOENN!SON ROAD MA.RION IL 6295i 0 13 0 0 0 0 0 0 0, 0 0 0 

8409100-000 04-09-100-006 EDWARDS " 20804 THORN RD THOMPSONVILLE IL 62890 0 13 0 0 0 0 0 0 0 0 ' 0 .,,,_,,. 04-09-3()()-0(M EDWARDS LARRY BRYCE 20804 THORN ROAD THOMPSONVILLE IL 62890 0 20 0 0 0 0 0 0 0 0 0 

8-409300-009 04-09-300-009 GOURLEY STANLEY & PATSY MAE 16443 THOMPSONVILLE ROAD THOMPSONVILLE IL 62890 10 0 ' 0 0 0 0 0 0 0 0 

8409300-017 (M..()9--300-009 EDWARDS THEODORE E 16501 THOMSONVILLE RO THOMPSONVILLE IL 62890 0 8.97 0 0 0 0 0 ' 0 0 0 0 

8409300-018 04-0S-300-018 EDWARDS JACK & MODENA 16663 THOMSDNVILLE RO THOMPSONVILLE IL 62890 0 20.7B ' 0 0 ' 0 ' 0 0 0 0 

8409300-022 04-09-300-018 EDWARDS LARRYB 20804 THORN ROAD THOMPSONVlLLE IL 62890 0 17.74 0 0 0 0 0 ' 0 0 0 0 

8409300-023 04-09-300-023 ILLINOIS METI-W-IE LLC POSOX667 MTVERNON IL """ 02' 0 0 0 0 0 0 0 0 0 0 1 Gas Compressor Equip. 

8409300-021 04-09-300-021 LEHMAN SHARON ANNE 2on9 THORN RO THOMPSONVILLE JL 62890 '·" 0 0 0 ' 0 0 0 0 0 0 0 

8409300-020 04-09-300-020 COBB Al.BERT & SHARON 20741 lHDRNRO THOMPSONVILLE IL 62890 2 17.96 J 0 0 0 0 ' 0 0 0 0 

6418100-003 04-16-100-003 BENNETT RA!.PH & LARRY BRYAN 1003HAINESST JACKSONVILLE Fl. "'" 0 20 0 0 0 0 0 0 0 0 0 0 

8416100-005 04-16-100-005 BORCHELT KENNETH 0. 15937 THOMPSONVILLE ROAD THOMPSONVlLl..E IL 62890 ' 19 ' 0 0 0 0 1 0 ' 0 0 

8416100-006 04-16-100-006 BENNETT RALPH & LARRY BRYAN 1063 HAINES ST JACKSONVILLE FL "'" 0 " 0 0 0 0 0 0 0 0 0 0 

8416300,-00,I 04-16-300-004 CORINTH CEMETERY ASSOC 1103W8LVO APTB MARION IL 62959 1.55 0 0 0 0 0 0 0 0 0 0 0 

6416300-005 04-16-300-005 KEE YOLONDA "" BOX 180A THOMPSONVILLE IL "'" 0 48.36 ' 0 0 0 0 0 0 0 0 

8416300-007 04-16-300-007 CLARK GARY L & STEPHEN B. 20812 CORINTH ROAD PITTSBURG IL 621174 0 39.79 0 0 0 0 0 0 0 0 0 

8417100-001 04-17-100-001 SHUKlTES CHARLES W & JEAN A 300W8THST JOHNSTON CITY IL 62951 1 39 ' 0 0 0 0 ' 0 0 1 0 1.-'IAcrepood 

8-417100-003 04-17-100-003 DICKHAUT ORVJLLEW BOX374 CARLINVILLE IL 62625 0 36 0 0 0 0 0 0 0 0 0 0 

8417100-006 04-tr.100-006 GARRIGAN RONALD J & ROSALEE 16154 JORDANS FORT RD PITTSBURG IL 621174 ' ' ' 0 0 0 0 0 0 ' 0 0 

8417100-006 04-17-100-008 COBB ALLENE & STACEY L 15972 JORDANS FORT RD. PITTSBURG IL 62974 0 20 0 0 0 0 0 0 0 0 0 

6417100-009 04-17-100-009 ING CLINTON & DORIS A. 16000 JOROANS FORT ROAD PITTSBURG IL 62974 ' B ' 0 0 0 ' 0 0 0 0 

6417100-010 04-17-100-010 RIX THOMAS G & KATHERINE L 16032 JORDANS FORT ROAD PJTTSBIJRG 1L 62974 ' 16.5 1 0 0 0 0 ' 0 0 0 

6417100-011 04-17-100-011 COBB ALLEN E & ST ACEY L 15972 JOROANS FORT RD. PITTSBURG IL 62974 ' " ' 0 0 0 0 ' 0 0 ' 6417200-001 04-17-200-001 BENNETT RAl.PH & lARRY BRYAN 1063 HA!NES ST JACKSONVILLE FL 32200 0 20 0 0 0 0 0 0 0 0 0 

6417200-002 04-17-200-002 BENNETT RALPH & t.ARRY BRYAN 1063 HINES STREET JACKSONVILLE FL 32206 0 60 0 0 0 0 0 0 0 0 0 0 

8-417200-003 04-17-200-003 BENNETT RAlPH & LARRY BRYAN 1063 HAINES ST JACKSONVILLE FL "'" 0 " 0 0 0 0 0 0 0 0 0 0 

6417200-004 04-17-200-004 SENNETT RALPH & LARRY BRYAN 1063 HAINES ST JACKSONVILLE FL 32200 0 20 0 0 0 0 0 0 0 0 0 0 

6417200-005 04-17-200-005 BENNETT RALPH & LARRY BRYAN 1063 HAINES ST JACKSONVILLE FL "'" 0 10 0 0 0 0 0 0 0 0 0 0 
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Pond Creek Mine #1 Pond Creek Mine #1 
Table Table 

Listing of Parcels and Structures Within and Adjacent lo Shadow Area Listing of Parcels and Structures Within and Adjacent to Shadow Area 

"'"' ,am lnh11Med Vocant Inhabited Vaca.nt Gran 
K~ID Taxlndell"1 Owne111 • Lname Owners• FNeme Bil!Addren 2 C!!): Slate "' '" - Hoo~ House Mobile Hom1:M,Honm Gera2e !:!am Bins '""' Ponds "'"" Notes 

8417300-002 04•17-300-002 HEERN KENNETH L & OEBORAH S ""' THOMPSOtMLLE IL 62890 0 30 0 0 0 0 0 0 0 0 0 0 
8417300-003 04,17.J00-003 CLARK STEPHEN BRENT ""' PITTSBURG IL 62974 0 30 0 0 0 0 0 0 0 0 0 0 
8417300-004 04-17.300-004 NORMN-1 ALBERT 830 SOUTH HMI tANE #26 LODl CA 95240 " 0 0 0 0 0 0 0 0 0 0 0 
8417300-006 04-17•300-006 MYERS LEON O & MARILYN K 15878 JORDANS FORT RD PITTSllURG IL 62974 " 0 2 0 0 0 0 ' 0 0 0 0 Td radio lowef 
8417300-009 D4-17-300-009 DICKHAUT LUELLAS. BOX374 CALltMLLE IL. ""' 0 20 0 0 0 0 0 0 0 0 0 0 
8417300.010 04-17-300-010 LAUGHLIN MONTE 15952 JORDANS FORT ROAD PITTSBURG IL 62974 20 0 0 0 0 0 0 0 0 0 0 0 
84 17400-001 04-17-400-001 CLARK $.BRENT 20030 CORINTH RO PITTSBURG IL 62974 0 " 0 0 0 0 0 0 0 0 0 0 
8417400-002 04•17-400-002 BENNETT RALPH & LARRY BRYAN 1063 HAINES ST JACKSOtMLLE FL '"°' 0 " 0 0 0 0 0 0 0 0 0 0 
8417400-003 04-17-400-003 CHANCY JARAOW. 20302 CORINTH RD PITTSBURG IL 62974 0 " 0 0 0 0 0 0 0 0 ' 0 
8417400-004 04-17-400-004 ETHERTON FRANCIS ROBERTS RT1 PITTSBURG IL 6297-4 0 " 0 0 0 0 0 0 0 0 0 0 
8418100-001 ()4.\S-100-001 HARRIS IRA&LOU!SE 16194 D'IJlNA RO MARION IL 62959 ' 77.92 ' ' 0 0 ' 0 0 2 0 0 Log Cabin 
8418100-002 04-1S-100-002 STEELHEAD DEVELOPMENT LLC 430HARPERPARKDR SUITEA BECKLEY w, 25801 0 78.02 0 0 0 0 0 0 0 0 0 0 
8'118200-001 04-1S-20D-001 STEELHEAD DEVELOPMENT LLC 430KARPERPARKDR SUITEA BECKLEY ,,., 25801 0 60 0 0 0 0 0 0 0 0 0 

8418200-003 04-1 S-200-003 HOWELL GARY B & EUGENIA M 16203 JORDANS FORT RD PITTSBURG IL 62974 0 ' 0 0 0 0 0 0 0 0 0 
8418200-006 04-1S-200-006 HOWELL GARY B & EUGENIA M 16203 JORDANS FORT RD PITTSBURG IL 8297<4 5 0 ' 0 0 0 0 ' 0 0 ' 841B200-007 04•18-200-007 MCPHERON GEORGE Ill & MICHEL 16484 JORDAN FORT RD PITTSBURG IL 62974 15.15 0 ' 0 0 0 ' 0 0 0 ' 8418200-010 04·1S-200-010 HOWELL GARYB & EUGENIAM 16203 JORDANS FORT RD PITTSBURG IL 6297<4 11.6B 0 0 0 0 0 0 0 0 0 0 
&118200-011 04-1S-200-011 OWSLEY RICHARDW.& DOLLY J. 16605 JORDANS FORT ROAD PITTSBURG IL 62974 5 0 0 0 0 0 0 0 0 0 0 
841B21J0.012 04-16-200-012 HALVERSON JAMES W & JACOUEL YN 402W8THST JOHNSTON CITY IL 62951 " 0 0 0 ' 0 0 ' 0 ' 0 0 
84 18200-013 04-1S-200-013 SHACKLES MICKEY & BRENOA 16181 JORDAN FORT RO. PITTSBURG IL 62974 20 0 ' 0 0 0 ' 0 0 0 0 0 
6418200-014 04-1S-200-0l4 SP!NKS MICHAEL & GLORIA 16009 JORDANS FORT ROAD PITTSBURG IL 62974 5 0 ' 0 0 0 0 0 0 ' 0 0 
&118200.015 04-18-200-015 SPINKS MICHAEL & GLORIA 16009 JORDANS FORT ROAD PITTSBURG IL 62974 20 0 0 0 0 0 0 0 0 0 0 0 
8418300-001 04-16-300-001 ATWOOD DAVID MICHAEL 15862 OWINA RD MARION IL 62959 7.5 0 ' 0 0 0 ' ' 0 0 0 o !nwoods 

&118300-002 04-16-300-002 STEELHEAD DEVELOPMENT LLC 430HAAPERPARKDR SUJTEA BECKLEY w, 25801 49.4 0. 0 0 0 0 0 0 0 0 0 0 
8418300-004 04-18-300-004 BEAVER BRENOAJ&JR 155 GREYSTONE AVE NORTH SAINT PAUL MN 5512B 7.5 0 0 0 0 0 0 0 0 0 0 0 
8418300-007 04-1 S-300-007 PECK RICHARD N & NANCY L 8435 STEMMONS FREEWAY 7TH FLFOALI.A-S TI( 75247 7.5 0 ' 0 0 0 0 0 0 ' 0 0 
8418300.011 04-1S-300-011 HARRIS MARGIE 18817 CORINTH RD PITTSBURG IL 62974 0 " 0 0 0 0 0 0 0 
&118300-014 04-18-300-014 FLEMING CHARLES R. & BRENDA J RT.1 BOX68 PITTSBURG IL 62974 0 18.5 0 0 0 0 0 0 0 
8418300.015 04-18-300-015 MAYNARD N WAYNE & CHERYL A 1548a OWJW. RO. MARION IL 62959 11.5 0 ' 0 0 0 0 0 0 2 0 
8418300.016 04-18-300-016 JAGIELLO WALTER & PHILLIS 168-42 GAYNELLE AVE TINLEY PARK IL 60'77 0.79 37.04 0 0 0 0 0 0 0 0 0 
&118300-017 04-IS-300-017 ATWOOD DAVID MICHAEL 15862 DWlNARO IMRION IL 62959 " 0 0 0 0 0 0 0 0 0 0 
8418-400-001 04-1&--400-001 JAGIELLO WALTER & PHILLIS 16842 GAYNELLE AVE TINLEY PARK IL ,om <4.61 100.96 ' 0 0 0 0 0 0 0 0 O Water lower al SE comer 
8-418-400-002 04-1&--400--002 GREEN RONALD A & KAREN S 1715HALWOODST CORTtANO IL 60112 5 0 0 0 0 0 0 0 0 0 0 0 
8418-400-004 04·1&--400-004 DUNCAN ROBERTO & BRENT REED PO BOX 20005 OWENSBORO KY 42304--000 8.16 0 ' 0 0 0 ' ' 0 ' 0 o Gnrage is canopy Ihellal'. 
8418-400-005 04-1&--400-005 HODSON LES&PAULINE 19152 CORINTH RO PITTSBURG IL 6297◄ 5 0 ' 0 0 0 0 0 0 ' 0 0 
8418-400-007 04-1&--400-007 JORDAN CLARENCE W & ERMA RT1BOX28A PITTSBURG IL 62974 0 7.31 0 0 0 0 0 0 0 0 0 
8-418-400-009 04-1&--400-009 SMITH MITCHELL RT1 PITTSBURG IL 62974 0 " ' 0 0 0 ' 0 0 ' 0 
8418-400.010 04-1&--400-010 DROil PATRICIAA & GARY 19476 CORINTH ROAD PITTSBURG IL 6297<4 0.5 0 ' 0 0 0 0 0 0 0 0 
8418-400.011 04-18-400-011 BEERS MAGGIE & JORDAN 19222 CORINTH ROAD PITTSBURG IL 62974 1.65 0 ' 0 0 0 ' 0 0 0 0 0 
&118-400-012 04-18-400-012 SMILEY ALBERTA 23901 CORINTH RD THOMPSONVILLE IL 62B90 '·" 0 ' 0 0 0 0 0 0 0 0 0 
8418400-013 04-18-400-013 DICKHAUT LUELLA BOX374 CARLINVILLE IL 62626 3 0 0 0 ' 0 0 0 0 • 0 0 
84111400-014 04-18-400-01 ◄ HELLBERG WAYNE E & JANET K 15774 JORDANS FORT RD PITTSBURG !L 62974 ,., 0 ' 0 ' 0 0 0 0 2 0 0 
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Pond Creek Mine #1 Pond Creek Mine #1 
Table Table 

Listing of Parcels and Structures Within and Adjacent to Shadow Area Listing of Parcels and Stru::tures Within and Adjacent to Shadow Area 

"'"' ,.~ lllllabi1ed Vncant lnhablled """" Gram 

K~!D Taxlndex1 Owol!r&•lname Ownllf'S-FName BIii Address 2 C~ Stale "' '" - House HoUM! Mobile HomE M.Home Gara!,!e a.m ... ""' Ponds - Nol~ 

8418400-015 04-18-400-014 DORRIS WILLIM\ R & BARBARA 1313 N. MONROE RD JOHNSTON CITY IL 52951 ' ' ' ' 0 0 ' 0 0 3 0 0 

8418-100-016 ()4.18-400-016 DROil PATRICIAA&GARY 19476 CORINTH ROAD PITTSBURG IL 6297~ 05 0 0 0 0 0 0 0 0 0 0 0 

S419100-001 04--19-100-001 FLEMJNG CHARLES & BRENDA 15360 OWINA RD PITTSBURG " 82974 " 0 ' 0 0 0 0 ' 0 0 ' 0 

S.C19100-002 04,19-100-002 SMILEY J!M M & JEAN Al.LICE 18B95 CORINTH RO PITTSBURG " ""' '·" 0 ' 0 0 0 ' 0 0 ' 0 0 Carport 

8419100-003 04-tll-100-003 HARRIS CHARLES W & MARJORIE L 1S817 CORINTH R010426100008 PITTSBURG IL "'" " 0 ' 0 0 0 0 0 0 0 0 0 

8-419100-004 04-19-100-004 BECKER DON & MARY LOU 1808 WOLFE DR MARION " 62959 3.27 0 0 0 ' 0 0 0 0 ' 0 0 Abovt! QIOUnd l)OO! 

8-4\9100-005 04-19-100-005 LADD WILLIAM & VICKI & MELODY 5012 SYCAMORE RD CARTERVILLE IL 62918 5.57 0 0 0 0 0 0 0 0 0 ' 0 

6419100-000 04-19-100-006 WILLIAMS PEGGY 151-ISDWlNARD PITTSBURG IL 6297--t 0 20 0 0 0 0 0 0 0 0 0 0 

8419100-007 04-19-100-007 WILLIAM$ PEGGY 151-46DW!NARD PITTSBURG IL 6297--t 0 20 0 0 0 0 0 0 0 0 0 0 

6419100-00B 04-HMOO-OOB WlLL!MIS PEGGY 15146 OWINA RD PITTSBURG IL 62974 ' 29 ' 0 0 0 ' 0 0 1 0 0 

84191()0--009 ()4.19-100-009 WILLIAMS PEGGY 15146 DWltiA RD PITTSBURG IL 62974 0 20 0 0 0 0 0 0 0 0 0 0 

6419100-010 04-19-100-010 WILLIAM$ BOBBY R & BOBBY J JR 14954 DWINA RD PITTSBURG IL 62974 ' 29 ' 0 ' ' 0 0 ' 
, 0 0 

8419100--013 ()4.19-100-013 LADO WILLIAM & VICK! & MELODY 5012 SYCAMORE RO CARTERVILLE IL 62918 0.53 0 0 0 0 0 0 0 0 ' 0 

8419100-014 04-19-100-014 BEERS TODDC 18955 CORINTH RD. PITTSBURG IL 62974 4.55 0 ' 0 0 0 0 0 0 , 0 

8419100-015 04--19-100-015 LADD WILLIAM & VICKI & MELODY 5012 SYCAA\ORE RD CARTERVILLE !L 62918 2.42 0 ' 0 0 0 0 0 0 0 0 1 CHURCH 

6419200-001 04-19-200-001 BEERS DEAN RFD1 PITTSBURG IL 62974 ,., ,., ' 1 ' 0 ' 0 0 ' 0 0 

6419200-002 ()4.19-200-002 JORDAN WAAD RT, PITTSBURG IL 62974 ' 0 ' 0 0 0 0 0 0 , 0 0 

6419200-003 04--19-200-003 1-W,,!PTON SYLVESTER & GAILA 19309 E. CORINTH ROAD PITTSBURG IL 621174 6.78 0 ' ' 0 0 ' 0 0 0 0 0 

6419200-004 04-19-200-004 WOLFE ED SRIAN + JACQUELINE 19385CORINTHRD. PITTSSURG IL 62974 ' 0 ' 0 0 0 ' 0 0 , 0 0 

8419200-005 0,,..19-200-005 ODUM CHRIS O & TINA M RT1 BOX79A-HlM1 l.lilh!h:,'-="Rd PITTSBURG IL 62974 ' 0 ' 0 0 0 0 0 0 0 0 0 

6419200-007 04-19-200-007 WOLFE EDWARD BRIAN "" PITTSBURG IL 62974 ,,, 0 0 0 0 0 0 0 0 0 0 0 

6419200-009 04-\9-200-0()9 REDBURN SAMUEL&PATRICIA 19414 OAK GROVE RD PITTSBURG IL 62974 ' 47.75 ' 0 , 0 0 ' 0 3 0 0 

8419200-010 04-19-200-010 SMITH STEPHEN ERIC & AMANDA 15191 LIGHTHOUSE RO PITTSBURG IL 621174 ' 0 ' 0 0 0 ' 0 0 0 0 0 

8419200-011 04-19-200-011 SMITH STEPHEN ERIC & AMANDA 15191 LIGHTHOUSE ROAD PITTSBURG IL "'" 
, 0 0 0 0 ' 0 0 0 0 0 0 

6419200-014 04-19-200-014 REDBURN SAMUEL& PATRICIA A 19414 OAK GROVE RD PITTSBURG IL 62974 0 16.8 ' 0 0 0 0 0 0 0 0 0 

6419200-015 04--19-200-015 BECKER DONALD E & MARY L 1808WOLFE MARION IL 62859 ,., 0 ' ' 0 0 0 0 0 0 0 1 QHURCH 

6419200-016 04·19-200--016 NUMBER 8 PUBLIC CEMETEF . 17852 CORINTH ROAD MARION " 62959 ,., 0 0 0 0 0 0 0 0 0 0 0 

6419200-017 04-19-200-017 HURLEY ERNEST W & WILMA M 15255 LIGHTHOUSE RD. PITTSBURG IL 62974 '·" 0 ' ' 0 0 0 ' 0 ' ' 0 

8419200-018 0'--19-200--018 PRICE LARRY & RANDI 15229 LIGHTHOUSE RD. PITTSBURG IL 62974 '·" 0 ' ' 0 0 0 ' 0 0 0 0 

8419200-019 ()4.19-200--019 MAfiAN CLIFTON 15063 LIGHTHOUSE RD. PITTSBURG IL 62974 ' " ' 0 0 0 0 0 0 0 0 0 

8419200-020 ()4.19-200-020 SMITH MITCHELL TRUST 19575 CORINTH RD. PITTSBURG IL 62974 ' 36.03 ' 0 0 0 0 , 
' 

, ' 
8419200-020 04•19-200--020 SMITH MITCHELL TRUST 19575 CORINTH RO. PITTSBURG IL 62111◄ ' 36.03 ' 0 0 0 0 0 0 ' 0 

8419300-001 04-19-300-001 WILLIAMS LEONARD L & REG!NA L 14708 OWINA RD PITTSBURG IL 62974 ' 39 0 0 ' 0 0 0 0 0 0 

8419300-002 04-\9-300-0Cl2 HENRY PATRICK A "" PITTSBURG IL 62974 ' 39 ' 0 0 0 0 ' 0 , 0 

8419400-002 04-19-400-002 TANNER JOSHUA D & JODI A 1 ◄890 LIGHTHOUSE RD PITTSBURG IL 62974 ' " ' 0 0 0 0 0 0 , ' 8419400-003 04-19-400-003 REDBURN SAMUEL& PATRICIA A 194140AK GROVE RD PITTSBURG IL 62974 0 " 0 0 0 0 0 0 0 0 0 

8419400-004 04-19-400-0CM SMITH RUTH "" PITTSBURG IL 62974 ' 0 0 ' 0 0 0 0 0 0 0 

8419400-009 04-19--400-009 NEWELL SEANP PO BOX 219 MARIOll IL 62959 6.65 0 ' 0 0 0 0 0 0 0 

8419400-010 04-19-400-010 ODUM CHRIS D & TINA M RT 1 BOX79A PITTSBURG " 6297◄ 1.15 0 0 ' 0 0 0 0 0 0 

8420100-001 O--t-20-100-001 ALBERT NORMAN 830 SOUTH HAM LANE #26 LOO! CA 952◄0 ' 39 0 0 0 0 0 0 0 0 0 0 

8420100-002 04-20-100-002 CRABTREE CAROL 19972 CORINTH RD PITTSBURG IL 6297◄ ' 0 ' ' 0 0 0 , 0 0 0 0 

8420100-003 04-20-100-003 CRABTREE CAROL 19996 CORINTH ROAD PITTSBURG IL 62974 , 
' 

, 0 0 0 0 ' 0 0 ' O Above prouod ~ 
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Pond Creek Mine #1 
Pond Creek Mine #1 

Table 
Table 

Listing_ of Parcels and Structures Within and Adjacent to Shadow Area listing of Parcels and Structures Within and Adjacent to Shadow Area 

""' Fm lntiabl\ed Vacant lnhabil!)d Vacant Gralo 

Kel1D Tax Index 1 OWner.1 - Lname QvrT\eni - FName BinAddress2 C!!t; Stale Zie Loi ""' Ho= House Mobile Home M.Home GS!llge "" ""' '"" '""'' °""' Notes 

5420100-004 04-20-100-004 ClARK STEPHEN BRENT RR 1 PITTSBURG IL 62974 1 9 1 0 0 0 1 0 0 0 0 0 

8420100-007 04-2(H00-007 HEERN KENNETH L & DEBORAH RR1 THOMPSO!MLLE IL 62890 0 9 0 0 0 0 0 0 0 0 0 0 

6420100-00B 04-20-100-008 LEE HARRYSJR 19799 OAK GROVE RD PITTSBURG IL 62974 1 63.81 2 0 0 0 0 I 0 2 1 0 l.8rge poor:! 

8420100-009 04-20-100-000 LEE LOISE. 19799 OAK GROVE RD. PITTSBURG IL 6297' 0 15.19 0 0 0 0 0 0 0 0 0 0 

8420100-011 04-20-100-0!1 CHURCH OF GOD OF PROPH TR 20839 COR!ITTH RD PITTSBURG IL 62974 2.05 0 1 0 0 0 0 0 0 0 0 1 CHURCH 

6420100-012 04-20-100-012 GIOLUND RJ&PHYLLISR 16182 PITTSBURG RO PITTSBURG IL 62974 , ... 0 0 0 0 0 0 0 0 0 0 0 

8-(20100-013 04-20-100-013 LEE HARRY JR 18799 OAK GROVE RO. PITTSBURG IL 62974 0 3.57 0 0 0 0 0 0 0 0 0 0 

8420200-001 04-20-200-001 TURNER JOHN E & C.J, MCNEELY 20216 CORNITH RD PITTSBURG IL 62974 I 7.62 1 0 0 0 0 I 0 1 1 0 

8420200-004 04-20-200-00-i JOHNSTON CITY UNIT 1 SCH . 1103MONROEST JOHNSTON CITY IL 62951 ' 0 0 0 0 0 0 0 0 0 0 1 SCHOOL 

6420200-007 04-20.200-007 PITTS R BRUCE & ROBERT AL 20625 CORINTH RD PITTSBURG IL 62974 0.75 0 0 0 0 0 0 0 0 0 0 0 

8420200-008 04-20-200-008 KENNELL MARION & BARBARA RURAL ROUTE 11 B0X177 THOMPSotNILLE IL 62890 0 " 0 0 0 0 0 0 0 0 0 0 

8420200-009 04-20-200-009 KENNELL MAR!ON & BARBARA RR 1 BOX 177 THOMPSOtMLLE IL 62690 0 40 0 0 0 0 0 0 0 0 0 0 

8420200-010 04-20-200-010 ETHERTON FRANCIS ROBERTS RT4 BOX 104 PITTSBURG IL 62974 0 26.3 0 0 0 0 0 0 0 0 0 0 

8420200-014 04-20-200-014 HALL DONNA S. & JMIES S. 20407 CORINTH ROAD PITTSBURG IL 62974 2.95 0 0 0 1 0 0 0 0 1 0 0 

8420-200-015 04-20-200-015 ETHERTON FRANCIS & RUTH 20456 CORINTH RD PITTSBURG IL 62974 1 9 1 0 0 0 0 2 0 2 0 0 

8420200-016 04-20-200-016 MOORE ROGER E & BON NIT AA. 20063 COR!NTH RD PITTSBURG IL 52g74 0 19.35 1 0 0 0 0 0 0 0 0 0 

8420:ID0-001 04-2\l-300-001 CLARK JOHNREX&ANGLEAK 8560 DYKERSBURG RO MARION IL 62959 0 40.S 0 0 0 0 0 0 0 0 0 0 

8420300-002 04-20-300-002 LEE HARRYSJR 19799 OAK GROVE RO, PITTSBURG IL 62974 0 40 0 0 0 0 0 0 0 0 0 0 

8'120400-001 04-20-400-001 KENNELL MARION & BARBARA. RURAL ROUTE 11 BOX 177 THOMPSOtMLLE IL 62890 0 " 0 0 0 0 0 0 0 0 0 0 

6420400-002 04-20-400-002 KENNELL MAR\00 & BARBARA RR 1 aoxm nlCWPSOtMLLE ' 62890 0 40 0 0 0 0 0 0 0 0 0 0 

8'121100-003 04-21-100-003 ROBERTS JUANITA RT1 PITTSBURG IL 6297' 0.2 0 0 0 0 0 0 0 0 0 0 0 

84 211 IJ0-00-4 04-21-100-004 CLARK GMI.Y L & PEGGY J RT1 PITTSBURG IL 62974 0.57 0 1 0 0 0 0 I 0 0 0 0 

8421100-013 04-21-100-013 CORINTHCEMETERYASST 1103WBLVDAPTB MAR!ON IL 62959 1.7 0 0 0 0 0 0 0 0 0 0 1 Cemeteiy 

8421100-014 04-21-100-014 MARTINEZ LINDA$ 20746 CORINTH RD PITTSBURG IL 62974 1.6 0 1 0 0 0 1 0 0 1 0 0 

8421100-016 04-21-100-016 KENNELL MARION & BARBARA RT 1 BOX 106 PITTSBURG IL 62974 1.75 0 0 0 1 0 1 0 0 1 0 0 

842\100-01B 04·21-100-018 KENNELL MARION & BARBMA RR1 BOX177 THOMPSONVILLE IL 62890 0 20 0 0 0 0 0 0 0 0 0 0 

5421100-019 04--21-100-019 BEERS GLENN 16229 PAULTON RD. PITTSBURG IL 62974 1 19 1 0 0 0 0 ' 0 1 1 0 

8421300-001 04-21-300-001 CLARK VERNELL 16053 PAULTON RD PITTSBURG IL s2•m 1 " 1 0 0 0 1 1 0 2 I 0 Hay storage sheds 

SoilTech,loc. 
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PART I ATTACHMENT 1.2.B 
PARCELS AND STRUCTURES WITHIN 
AND ADJACENT TO SHADOW AREA 

(Revision No. 1 Submittal) 
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VIOLATION HISTORY 
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Gatling, LLC - Page 1 

VIOLATION HISTORY 

Attachment 1.9A 

Applicant Name: _G_a---tl ___ in___,g,,,-'-L---L-'-C-'----------

Violation No: 1 Date Violation Issued: 3-21-07 

Permit No: U-3016-05 MSHANo.: 46-09136 

Name in which Violation was issued: Gatling, LLC __ __:c:.;__ _______________ _ 

Issued by: WVDEP 

Violation Description: Constructed blasting activities without direct supervision of a 

WV certified blaster 

Administrative or Judicial Proceedings 

Type of proceedings: NIA Date of proceedings: 
-----------

Location of proceedings: 

Current Status of proceedings: Terminated 

Abatement Actions: Cease blasting, blasting conducted by a WV certified blaster 

Violation No: 2 Date Violation Issued: 7-12-2007 

Permit No: U-3016-05 MSHANo.: 46-09136 

Name in which Violation was issued: Gatling, LLC -----""------------------
Issued by: WVDEP 

Violation Description: Flyrock to be cast from permit area 

Administrative or Judicial Proceedings 

Type of proceedings: NIA Date of proceedings: 
-----------

Location of proceedings: 

Current Status of proceedings: Terminated 

Abatement Actions: Submit and obtain approval of plan to remove flyrock 
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Gatling, LLC - Page 2 

VIOLATION HISTORY 

Attachment 1.9A 

I Appiieaot N,mea _G_a_ti_in_g~,_L_L_C ________ _ 

Violation No: 3 Date Violation Issued: 9-28-07 

Permit No: U-3016-05 MSHANo.: 46-09136 

Name in which Violation was issued: Gatling, LLC 
----'"'-----------------

Issued by: WVDEP 

Violation Description: Failure to remit explosive material fees 

Administrative or Judicial Proceedings 

Type of proceedings: NIA Date of proceedings: 
-----------

Location of proceedings: 

Current Status of proceedings: Terminated ----------------------
Abatement Actions: Submit explosive material fees for 2nd quarter, 2007 

Violation No: I Date Violation Issued: 4-11-2006 

Permit No: 0-3019-05 MSHANo.: 46-09136 

Name in which Violation was issued: Gatling, LLC ----'"'------------------
Issued by: WVDEP 

Violation Description: Disturbed areas of streams and protect areas prior to 404 and 

401 certifications 

Administrative or Judicial Proceedings 

Type of proceedings: NIA Date of proceedings: 
-----------

Location of proceedings: 

Current Status of proceedings: Terminated 

Abatement Actions: Provide stream channel protection and received 4041401 approval 
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Williamson Energy, LLC - Page I 

VIOLATION HISTORY 

Attachment I.9A 

I Appli~m Name, Williamson Ene,gy, LLC 

Violation No: 28-1-05 Date Violation Issued: 11-16-2005 

Permit No: 375 MSHANo.: 11-03141 

Name in which Violation was issued: Steelhead Development Company 

Issued by: Illinois Department of Natural Resources 

Violation Description: Drainage allowed to leave permit without reporting through a 

siltation structure 

Administrative or Judicial Proceedings 

Type of proceedings: Date of proceedings: -----------
Location of proceedings: 

Cunent Status of proceedings: 

Abatement Actions: 

Violation No: 37-5-05 Date Violation Issued: 
-----------

Pe rm it No: 375 MSHANo.: 11-03141 
12*7-2005 

Name in which Violation was issued: Steelhead Development Company 

Issued by: Illinois Department of Natural Resources 

Violation Description: Pond discharging prior to Department receiving P. E. Certified 

as-built inspection report 

Administrative or Judicial Proceedings 

Type of proceedings: ___________ Date of proceedings: 

Location of proceedings: 

Current Status of proceedings: 

Abatement Actions: 
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Williamson Energy, LLC - Page 2 

VIOLATION HISTORY 

Attachment 1.9A 

I App Ii'""' Nome, Willramso, ··-· LLC 

Violation No: 37-6-05 Date Violation Issued: 12-21-2005 

Permit No: 375 MSHANo.: 11-03141 

Name in which Violation was issued: Steelhead Development Company 

Issued by: Illinois Department ofNatnral Resources 

Violation Description: Failure to submit quarterly groundwater monitoring reports 

for 3rd quarter 2005 

Administrative or Judicial Proceedings 

Type of proceedings: Date of proceedings: 
-----------

Location of proceedings: 

Current Status of proceedings: 

Abatement Actions: 

Violation No: 37-1-06 Date Violation Issued: 3-7-2006 

Permit No: 375 MSHANo.: 11-03141 

Name in which Violation was issued: Williamson Energy, LLC -------=-'------------
Issued by: Illinois Department of Natural Resources 

Violation Description: Conducted mining activities on surface land not currently 

permitted 

Administrative or Judicial Proceedings 

Type of proceedings: Date of proceedings: 
-----------

Location of proceedings: 

Current Status of proceedings: 

Abatement Actions: 
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Williamson Energy, LLC - Page 3 

VIOLATION HISTORY 

Attachment I.9A 

I Appliroat N,me, Willramsoo E••'J<Y, LLC 

Violation No: 37-1-07 Date Violation Issued: 5-8-2007 -----------
Permit No: 375 MSHANo.: 11-03141 

-----------
Name in which Violation was issued: Williamson Energy, LLC 

Issued by: Illinois Department of Natural Resources 

Violation Description: Failure to provide certification for internal access roads within 

the loop track and haulage road 

Administrative or Judicial Proceedings 

Type of proceedings: Date of proceedings: 
-----------

Location of proceedings: 

Current Status of proceedings: 

Abatement Actions: 

Violation No: 37-3-07 Date Violation Issued: 9-11-2007 
-----------

Permit No: 375 MSHANo.: 11-03141 
-----------

Name in which Violation was issued: Williamson Energy, LLC 

Issued by: Illinois Department of Natural Resources 

Violation Description: Failure to follow approved plan (rip-rap spillway in Catch Basin 

"B" when approved as a closed system) 

Administrative or Judicial Proceedings 

Type of proceedings: Date of proceedings: 
-----------

Location of proceedings: 

Current Status of proceedings: 

Abatement Actions: 



R17839

Violation No: 37-4-07 Date Violation Issued: 9-11-2007 
------------

Permit No: 375 MSHANo.: 11-03141 

Name in which Violation was issued: Williamson Energy, LLC 

Issued by: Illinois Department of Natural Resources 

Violation Description: Failure to follow approved plan ( deposition of coarse refuse 

material in unapproved location) 

Administrative or Judicial Proceedings 

Type of proceedings: Date of proceedings: -----------
Location of proceedings: 

Current Status of proceedings: 

Abatement Actions: 
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PART I ATTACHMENT I.IO.A. 
MINING AFFIDAVITS 
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Attachment LIO.A 

(I) (W<,) __________ ~M=i=c=h=ae=l~J~. =B=e.,__ye=r~------------
(Individual or Individuals) 

under penalties of perjury declare on behalf of the applicant, __ W=i~ll~ia~m=s~o~n~E=n~e~rg""-y~,~L=L~C~ 

that said applicant has valid documents which bestow upon the applicant a legal right to enter and commence 

surface coal mining and reclamation operations upon lands contained in the proposed permit area, and the shadow 

area, and such legal right is not in any way the subject of pending court litigation. 

Dated this 1<1:f~ day of 1/UtJusl-=/---"'~-----~· 20 0 ('. 

~~% Signature 

cm 
Title 
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RIGHT OF ENTRY AFFIDAVIT 
(Required by 62 Ill. Adm. Code 1778.15(£)) 

I, Michael J. Bever, under penalties of perjury, declare on behalf of the applicant, Williamson 

Energv, LLC, that said appiicant has or will possess, prior to planned subsidence impacting 

streams as defined by the regulations and any related drainage, documents which bestow upon 

the applicant a legal right and all regulatory approvals to enter upon all surface property with the 

purpose to correct subsidence impacts to said streams and related drainage. Documents in 

support of granting the rights herein claimed by the applicant will be provided to the Department 

upon request. 

Date_~/Pl.,'--=.~.,,.____t!f'_,,__.:i._c~o_8~_ 

Signature __ _,_/J...:.:IJ:,{,::..._~':;,·~,,_-f_5'KC-','----------
1 (J lJ 

Title Authorized Person 

Sworn to and subscribed before me 

77j /27:1a this /3 day of 7 r::: , 2008. 

,d~ 
My Commission Expires: 
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UNDERGROUND MINING AFFIDA VII 
(Required by 62 Ill. Adm. Code 1778.lS(f)) 

I, Michael J. Bever, under penalties of perjury, declare on behalf of the applicant, Williamson 

Energ:v, LLC, that said appiicai1t has or will possess, prior to mining each pai-ticular parcel, 

documents which bestow upon the applicant all necessary rights to conduct underground mining 

operations within the approved and proposed shadow area. Documents in support of granting the 

rights herein claimed by the applicant will be provided to the Department upon request. 

Sworn to and subscribed before me 

this 
·,c 

8 day of_~_4_..,,..V ___ __,, 20~. 
/ 

~ d~ ~ 
Notary Public 

My Commission Expires: g /z. C. / 2-d:J I I 
l l 

Title Authorized Person 

NOTARY PUBLIC ·STATE OF ll.LINOIS 
MY COMMISSION EXPIRES:08/26/11 
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PLANNED SUBSIDENCE AFFIDAVIT 
(Required by 62 Ill. Adm. Code 1778.15(£)) 

I, Michael J. Bever, under penalties of perjury, declare on behalf of the applicant, Williamson 

Energv, LLC, that said appiica..'1t has or will possess, prior to mining each pa..rticular parcel, 

documents which bestow upon the applicant a legal right to conduct planned subsidence coal 

mining and reclamation operations within the approved and proposed areas of planned 

subsidence. Documents in support of granting the rights herein claimed by the applicant will be 

provided to the Department upon request. 

Sworn to and subscribed before me 

8 7/i A? 
this -~ __ day of_LL"'....:..:..Ac...;!1-I ____ ~, 20Qfi. 

Notary Public 

My Commission Expires: 8/24>/Zi!? rl 
l • 

Title Authorized Person 

.. ·•'(IFFfCIAL SEAL 
GARYUKINS 

NOTARY PUBLIC. STATE OF ILUNOIS 
MY COMMISSION EXPIRES:08126111 
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PART I ATTACHMENT 1.10.B 

ENGINEERING CERTIFICATION 
(Revision No. 2 Submittal) 
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Attachment I. l 0.B 

ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attachments, and supplements were 
done by me or under my direct supervision. 

I further certify to the best ofmy knowledge all such design is in accorda.~ce with all applicable local, state and 
federal laws, rules and regulations. I have placed an "X" in the box below if that item is relevant. 

X 

X 

Whereas the Reclamation Plan calls for an alternative land use, I also certify the plans to conform to 
applicable accepted standards for adequate land stability, drainage, vegetative cover, and aesthetic design 
appropriate for the post-mining use of the site. 

Whereas the operation proposes disposal of spoil or waste materials in areas other than mining workings or 
excavations, I also certify such fills are designed in accordance with recognized professional standards and 
all applicable laws. 

Certification of the Illinois Environmental Protection Agency-35 Ill. Adm. Code 405.104(a) Permit. 
In my professional judgment, the plans and specifications submitted as part of this application describe an 
operation, which will meet all applicable effluent and water quality standards. I certify that I am familiar 
with all of the plans, specifications, reports, and maps submitted as part of this application and that said 
plans, etc. are accurate insofar as they represent existing conditions. 

Claudio E. Yon 
Name 

Alliance Consulting. Inc. 
Firm 

062-050632 
Illinois Registration Number (Seal) 

(304) 255-0491 
Phone Number 

124 Philpott Lane, .......... ,, Beaver. WV 25813 

.$ v .. •··· ·• .. _ o,A' '--;. 
---~4=~==d~dr~e~s~s =~-----~~•~-'"''~0...,0"IO Et_;'',,, 

❖ J":•········ J.-:, 
/ / / :: .. .._.,,,,. "! 
/, - /, / :: f 062-050632 \ : 7 I, / 

/ ;-(/4,-~ 2, ,_______ : * ! LICENSED l : 8lld--L()8 
--,(f---------':._::__....:.._....:..__,L----_;:,... --i.H'RflfESSIONAL i * : -----'7+-'c..::.__,,,t-::;:..::_ __ _ 

Signature t (fl -._ EtlGINEER / i Date 
~ .. '.,A·•... ..•· -KJ~~ 
,, "'rJ-1:: ......... •·~o ,, 
,,,,, OF I\.,\..\ •••' 

''••1111111'' 
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PART I ATTACHMENT 1.10.C. 
CERTIFICATES OF LIABILITY INSURANCE 
-Williamson Energy, LLC & Mach Mining, LLC 

(Revision No. 2 Submittal) 
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:~.:.~~~BB.J1;r1111,111111,iilfl1iill&IJ1t,,IM , ,. •1111r -~ '+ ~~- ·· 
0:;,~;;~,vvi"~ 

P 
00 

c THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION 

Wells F~rgo Insurance 

of WV, Inc. 

41 Eag I es; Road 

Beckley WV 25801 

I 304 l 252-6375 

Services 
ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE 

HOLDER. THIS CERTIFICATE DOES NOT AMEND, EXTEND OR 
ALTER THE COVERAGE AFFORDED BY THE POLICIES BELOW. 

COMPANIES AFFORDING COVERAGE 

COMPANY 

A Feder~I Insurance Company 

INSURED COMPANY 

WIiiiamson Energy, LLC 

P, 0, Bax 99 

Johnston City, IL 62951 

I 

B 
COMPANY 

C 
COMPANY 

D 

!~~l!f~(fat~{iHfM'.tm¼Nf.{lWtd[!iii[HHifa1filffi]Htf.MtfWW}11mhlllifi£Nit®hlfi1%.tMiA%$~Wl@Mm;tflg@.tW~J@i@ff&ifu\¾lli.t@M@tit%ifi1:tJ@1.HW1tffiWH1% 

co 
LTR 

THIS IS TO CERTIFY THATTHEPOL\CIESOF INSURANCE LISTED BELOW HA VE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD 

INDJCATED,NOTWJTHSTAND1NGANYREQUIREMENT,TERMORCONDITIO_NOFANYCONTRACTOBOTHE.RDOCUMENTWITHRESPECTTOWH1CHTHIS 

CERTIFICA re MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE.AFFORDED BY THE POLICIES DES.CRISE[? HEREIN IS SUBJECT TO ALL THE TERMS, 

EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. 

TYPE OF INSURANCE POLICY NUMJ!ER 
POLICY EFFECTIVE POLICY EXPIRATION 

DATE (MMIDD/YY) DATE (MMIDD1YY) 
LIMITS 

A GENERAL LIABILITY 37112206 12/31/07 12/31/08 GENERAL A0:GAE0ATE $ 2,000,000 

X CO~ERCIALGENERALUABILITY 

CLAIMS MADE 0 OCCUR 

OWNER'S & CONTRA9fOR'S PROT 

X $5,000 PO DED PER -
CLAIN 

AUTOMOBILE LIABILITY 
~ 

ANY AUTO - ALL OWNED AUTOS 
c-

SOEDULED AUTOS 

SUBSIDENCE ANO BLASTING 

INCLUDED 
$250,000 DEDUCTIBLE 

SUBSIDENCE PERIL 

PRODUCTS-COMP' l<Y AOO 

PERSONAL &. ADV INJURY 

EACH OCCURRENCE 

FIRE DAMAGE (Any ooe r1re} 

MED EXP (Any one person} 

COMBINED SINGLE LIMIT 

BODILY INJURY 
{Per person) 

' 2,000,000 

$ 1,00Q,000 
$ 1,000,000 

$ 1,000,000 

$ 10,D0D 

' 
$ 

( 
c-

- HIRED AUTOS BODILY INJURY 
(Per accident) • 

,. c-
NON-OWNED AUTOS 

~ 

GARAGELIMIR..ITY 
c-

ANY AUTO 

EXCESS LIABU.ITY 

7 UMBRELLA FORM 

PROPERTY DAMAGE ' 
AUTO ONLY • EA ACCIDENT. $ 

OTHER THAN AUTO ONLY: 

EA0-1 ACCIDENT ' AGGREGATE $ 

EACH OCCURR_!;NCE • 
AGGREGATE $ 

7 OTHER THAN UMBRELLA FORM 
$ 

l-~e-w-cic.RKE-•~•-co_M_P_E_~~.-.-r,-o-N_A_N_ti---!--------------+-------!-------l--r.l,'(/~"c~""s~rr,",X~\tu.,-,.~l-rl&s"1~.H,..· ~ 

EMPLOYEHS'LIABn..rrv 
B. EACH ACCIDENT $ 

HE PROPR!ETOR/ 
PARTNERS/EXECUTIVE 
OFFICERS ARE: 

OTH!ffi 

RINCL 

EXCL 

DESCRIPTION OF OPERATIONSIL0CATIONS/VEHICLE6JSPECIAL ITEMS 

8. DISEASE-POLICY L!MIT $ 

B. DISEASE-EA BJ.PLOYEE $ 

Evidence of Insurance as respects any and all permits held by Named Insured 

i[$.ijf!f:J.tfil\1Jm.tfitijgJJ:ITTfiJOO~ill%ifilfiiftt.W®WM@tffiNWM@lli½ffiHt¥ffilft!Wffitfil14i%\1!f!@.lliMff@.@@Ltfil%1MWmt1w@wtw0N!ifliTut@Ifilit¾Wtfllii@ 

IL Dept of Natural Resources 

Land Reclamation Division 

Office of Mines and Minerals 

One Natura I Resources Way 

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE 'CANCEi.LED J!EFORE THE 

EXPIRATION DATE THEREOF, THE ISSUING COMPANY WIU. ENDEAVOR TO MAIL 

30 DAYS WRITTEN NOTICE TO iHE CERTIFICATE HOLDER NAMED TO THE LEFr, 

BUT FAILURE TO MAU. SUCH NOTICE SHALL IMPOSE NO OBLlc.ATION OR LIABILITY 

OF ANY KIND U?ON THE COMPANY, ITS AGENTS OR REPRESENTATIVES. 
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IMPORTANT 

If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. A statement 

on this certificate does not confer rights to the certificate holder in lieu of such endorsement(s). 

If SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may 

require an endorsement A statement on this certificate does not confer rights to the certificate 

holder in lieu of such endorsement(s). 

DISCLAIMER 

The Certificate of Insurance on the reverse side of this form does not constitute a contract between 

the issuing insurer{s), authorized representative or producer, and the certificate holder, nor does it 

affirmatively or negatively amend, extend or alter the coverage afforded by the policies listed thereon. 
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' 

l,~B~~~e~,ri~■llll!1111@1!■1,,1~1111:111111t1t111;111•111~ 
01:~1~~:•NYJ ·11: 

PR <ER THIS CERTIFICATE IS ISSUED AS A MATTER DF INFORMATION 

Wei Is Fargo Insurance 

of JIV, Inc. 

41 Eagles Road 

Beck I ey WV 25801 1304) 252-6375 
Yach Mining, tLC 

P. 0. Box 99 

Services 

Jahnston City, IL 62951 

I 

ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE 

HOLDER. THIS CERTIFICATE DOES NOT AMEND, EXTEND OR 
ALTER THE COVERAGE AFFORDED BY THE POLICIES BELOW. 

COMPANIES AFFORDING COVERAGE 

COMPANY 

A Federal Insurance Company 

COMPANY 

B 
COMPANY 

C 
COMPANY 

D 

#¢pv.s-< · ·.·.~:.§twxiWJwta~{~WM4Hi!M~mJ~~~•h&:m1@~@m¾nIBM@rotvJimfil~fN%@~1m~x~@~~fr~M11w1fa*-utmw1tlH~n~11@1ww,11wttt¾1t%~~~r&mh¥.1mmammwri~m 
THIS ISTO CERTIFY THA TTHEPOLICIES OFINSURANCELISTEO BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD 

INDICATED,NOTWITHSTANDINGANYREOUIREMENT,TERMORCONDITIONOFANYCONTRACTOROTHERDOCUMENTWITHRESPECTTOWHICHTHIS 

CERTIFICATE MAY BE ISSUED OR MAY PERT AlN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS, 

EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. 

co 
LTR 

TYPE OF INSURANCE POLICY NUMBER 
POLICYEFt=ECTIVE POLIOY'EXPIR~TION 

DATE (MMJDDlYY) DATE (MMIPDIYY) 
LIMTTS 

• 

'. 

GENERALUABR.ITY 
-
X COM.V:ERCIAL _GENERAL LIABILITY-

ih~ 7 CLAIMS MADE 0 OCCUR 

OWN'ER'S & CONTRACTOR'S PROT 

' 
2:..- $5,000 PD Dad Pur 

Cl aim 

AUTOMOBn..E LIABLITY 
~ 

ANY AUTO ,_ 
ALL OWNED AUTOS 

' SCHEDULED AUTOS 
L-

HIRED AUTOS 
-

L-
NON-OWl>ED AUTOS 

GARAGE LIABILITY 
-

L­

L-

ANY AUTO 

EXCESS LIABILITY 

R UMBHELLA FORM 

OTHER THAN UMBRELLA FORM 

WORKERS COMPENSATION AND 
EMPLOYERS' LIABILITY 

THE PROPRIETOR/ 
PARTNERS/EXECUTIVE 
OFFICERS ARE: RINCL 

EXCL 

OTilER 

37112206 
SUBSIDENCE AND BLASTING 

IIICLU0ED 
$25D,000 DEDUCTIBLE 

SUBSIDENCE PERIL 

DESCRIPTION Of OPERATIONSA.OCATIONSNEHICLESlSPECIAL. ITEMS 

12/31/07 12/31/08 GENERAL AGGREGATE 

PRODUCTS-COMP/OP AGG 

PERSONAL & ADV IN-!'JRY 

EAQ-1 OCCURRENCE 

FIRE DAMAGE {Any one tire) 

MEO EXP (Any one person) 

COMBINED SINGLE LIMJT 

BODJL Y INJURY 
(Per person) 

BODILY INJURY 
(Per acclden1) 

PROPERTY DAMAGE 

$ 

' 
' ' $ 

$ 

$ 

$ 

$ 

$ 

AUTO ONLY • EA ACCIDENT $ 

2,DD0,000 

2,000,000 

1,000,000 

1,000,000 

1,000,000 

10,000 

OTHER THAN AUTO ONLY: -

EACH ACCIDENT $ 

AGGREGATE $ 

EACH OCCURRENCE $ 

AGGREGATE $ 

$ 

1\1'.f_.~T~]l/:_J I 
EL EACH ACCIDENT 

EL DJSEASE-POLICY LIMIT $ 

EL DISEASE-EA EMPLOYEE $ 

Evidence of insurance as respects to any and all permits held by Named Insured 

IL Dept of Natural Resources 

Land Reclamation Olvision 

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCE.LED BEFORE THE 

EXPIRATION DATE THEREOF, THE ISSUING COMPANY Will. ENDEAVOR TO MAIL 

30 DA VS WRITTEN NOTICE TO THE CERTIFICATE HOLDER NAMED TO THE LEFT, 

i"'-------- • Off Ice of Ill nes and Ml nera 1 s BUT FAILURE TO MAIL SUCH NOTICE SHAU. IMPOSE NO OBLIGATION OR LIABILITY 

One Natural Resources Way OF~ KIN~·UPON !ffE COMP.ANY, (TS AGENTS OR REPRESENTATIVES. 

<kcoin:~;;:~,:;,,,::.x::;',::::,:,::,,zr-·, :>t2wn- 'i>!P;: '"1,q·,@n:·,::1~~:~;~::;;:r:!:::0,:~t!:a;;;Miritr1oio•g~«c 
CERTIFICATE: 006/001/ 00008 
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IMPORTANT 

If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. A statement 

on this certificate does not confer rights to the certificate holder in lieu of such endorsement(s). 

If SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may 

require an endorsement. A statement on this certificate does not confer rights to the certificate 

holder in lieu of such endorsement{s). 

DISCLAIMER 

The Certificate of Insurance on the reverse side of this form does not constitute a contract betwe~n 

the issuing insurer(s), authorized representative or producer, and the certificate holder, nor does it 

affirmatively or negatively amend, extend or alter the coverage afforded by the policies listed thereon. 
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PART I ATTACHMENT 1.11. 
PUBLIC NOTICE 
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( 

PUBLIC NOTICE 

Williamson Energy, LLC 
Attachment I. 11. 

Pursuant to the Surface Coal Mining Land Conservation and Reclamation Act (PA-81-1015, as 

amended) and the Rules and Regulations of the Act, Williamson Energy LLC, P. 0. Box 99, 

Jojnston Ciry, IL 62951 hereby gives notice that on ___________ 2008, a 

significant permit revision has been submitted to the Illinois Department of Natural Resources, 

Office of Mines and Minerals, Land Reclamation Division, One Natural Resources Way, 

Springfield, IL 62702-1271. 

Activities will include construction and operation of a refuse impoundment. No mining 

operations are proposed within 100' of the outside right-of-way of public roads. 

Copies of the application are on file at the County Clerk's Office, Williamson County 

Courthouse, Marion, IL 62959, the Illinois Department of Natural Resources, Office of Mines 

and Mineral, 503 East Main St., Benton, Illinois 62812, and the Springfield, Illinois Office. 

Comments, objections, or requests for informal conferences or public hearings may be submitted 

to the Office of Mines and Minerals, Land Reclamation Division at the address above. 
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PART II 
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( 

PART II 
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Part II 

PREMINING INFORMATION 

Premining information is to be displayed on premining land use map unless otherwise indicated. 

I) Describe how the permit area perimeter will be marked and discuss the method or system employed to 
locate permit area perimeter and set markers along it. Designate a reference point outside the permit area. 
Provide a description of the reference point and a sketch relating the reference point to the permit area 
perimeter. 

RESPONSE: No additional acreage is being added by this revision application. The following 
addresses the description for the original permit application and the subsequent 
incidental boundary revisions. 

Area permitted by the original permit application - The perimeter of the permit 
area will be delineated by using PVC or metal post and the posts will be located 
within eye sight of one another. A reference point will be located at the 
approximately 1 mile north of the intersection of Liberty School Road and Corinth 
Road. Another reference point will be located at the intersection of Liberty 
School Road and Dean Road. These reference points will shown on Map 2, 
Identification of Interests. 

Area permitted by !BR No. 2 - The perimeter of the permit area will be delineated 
by using PVC or metal post and the posts will be located within eye sight of one 
another. A reference point will be located at the approximately 1 mile north of the 
intersection of Liberty School Road and Corinth Road. Another reference point 
will be located at the intersection of Liberty School Road and Dean Road. 

Area permitted by !BR No. 4 - The perimeter of the permit area will be delineated 
by using PVC or metal post and the posts will be located within eye sight of one 
another. A reference point will be located at the approximately 1 mile north of the 
intersection of Liberty School Road and Corinth Road. Another reference point 
will be located at the intersection of Liberty School Road and Dean Road. 

Area permitted by IBR No. 5 - The perimeter of the permit area will be delineated 
by using PVC or metal post and the posts will be located within eye sight of one 
another. A reference point will be located at the approximately 0.23 miles east of 
the intersection of Thompsonville Road and Locust Grove Road. 

Area permitted by IBR No. 7 - The perimeter of the permit area will be delineated 
by using PVC or metal post and the posts will be located within eye sight of one 
another. A reference point will be located at the approximately 0.26 miles south 
of the intersection of Dean Road and Dwina Road. 

Revised by sm, UCM-1 - Part II, Version 1/91, page I 
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Area permitted by IBR No. 10 - The perimeter of the permit area will be 

delineated by using PVC or metal post and the posts will be located within eye 

sight of one another. A reference point will be located at the approximately 0.82 

miles east of the intersection of Jordans Fort Road and Thorn Road. 

Area permitted by IBR No. 11 - The perimeter of the permit area will be 

delineated by using PVC or metal post and the posts will be located within eye 

sight of one another. A reference point will be adjacent railroad spur. 

2) Provide slope measurements to represent existing land surface configuration of proposed permit area as 

required under Section 1783.25(a)(l l)(A-D). A soils map of medium intensity prepared to SCS 

specifications or a contoured aerial photo may be submitted in lieu of Section l 782.25(a)(I l)(A-D). 

RESPONSE: Refer to Map 5 - Soil Resources Map for the soils information and the slope 

classifications for the individual map units within the permit area. Refer to 

Attachment II.2. for additional information. 

3) A) Has previous mining activity occurred within the permit area and/or adjacent areas? 

Yes X No ---
RESPONSE: Refer to Map 6 UG included in this revision application. 

4) 

If yes, provide the following information, if available: 

I) Type of mining, surface, underground, or both? Underground. 

2) What coal seam or other mineral(s) were extracted? Herrin No. 6 Seam 

3) What was the extent of coal or other mineral(s) removed? Delineate on the premining 

land use map, or other designated map, the areas disturbed by previous mining activities, 

including active, inactive or abandoned underground mine work along with any mine 

opening to the surface. Refer to Map 6 U G. 

Identify for each area the type of mining and the approximate date of extraction. 

Unknown 

4) Identify on all maps submitted with the application areas where surface coal mining 

operations were conducted prior to August 3, 1977; after August 3, 1977 and prior to 

May 3, 1978;afterMay3, 1978andpriortoFebruary l, 1983;andanypermanent 

regulatory program permit issued after February I, 1983. Unknown. 

5) Identify the land uses preceding mining. Forestland and agriculture. 

Give the acreage of each land use within the proposed permit area, employing land use categories of Section 

1701.5 listed below, and delineate on premining land use map existing land uses in the proposed permit 

area and within 1,000 feet adjacent to it. Include on the premining land use map the location of all 

buildings and identify the current use of these buildings. 

Cropland 
Pasture land 
Grazing land 

Revised by sm, UCM-1 - Part II, Version 1/91, page 2 



R17858

( 

( 

Forestry 
Residential 
Industrial/Commercial 
Recreation 
Fish and Wildlife Habitat 
Developed Water Resources 
Undeveloped land or no current use or land management 

RESPONSE: Refer to Attachment II.4 for a listing, with acreages, of the pre-mining land uses 
within the permit area. The Environmental Resources Map 3 S.F. shows the 
location of the pre-mining land uses. 

5) Have any of the land uses changed within the last five years? 
Yes X No ____ ~ 

If yes, indicate the acreage and changes ofland uses. 

RESPONSE: Refer to Attachment II.5 for a list of acres and the land use change. 

6) A) Provide a narrative of land capability and productivity of the proposed permit area prior to 
mining which shall provide an analysis of: 

I) The capability of the land to support a variety of uses, giving consideration to soil and 
foundation characteristics, topography, vegetative cover and hydrology; 

RESPONSE: In general terms, the proposed permit area is capable of supporting a variety of 
uses, considering the soil and foundation characteristics, topography, vegetative 
cover, and hydrology. The following information is a summary of capability data 
found in Williamson County Soil Survey (Illinois Agricultural Experiment Station 
Soil Report No. 79; May, 1959), Saline Countv Soil Survey (USDA-SCS, June 
1978), and Agriculture Handbook No. 210: Land Capability Classification 
(USDA-SCS, September, 1961). 

The following soil associations are found in the proposed permit area: Ava­
Bluford-Wynoose and Belknap-Bonnie. 

Most soils in the Ava-Bluford-Wynoose Association are Capability Classes 2e-7s 
and may have severe limitations for practical use. The limitations result from the 
varied slopes (nearly level to very steep), varied drainage (well-drained to 
somewhat poorly drained), wet or erosional characteristics and low organic matter 
content and natural fertility. A fragipan may be present. Wynoose has a claypan 
subsoil which causes poor drainage and limits the effectiveness of tile drainage. 
The soils of this association are located on uplands and may be used for cultivated 
crops, pasture or hayland, and woodland. Erosion control on the more sloping 
soils and drainage for crops on the wetter soils are needed. Many farmsteads and 
rural residences are located on soils of this association. 
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Most soils in the Belknap-Bonnie Association are Capability Classes 2w-5w and 
have moderate to severe limitations for practical use. The limitations result from 
poor drainage characteristics, nearly level to depressional topography and 
resultant flooding. Most areas are currently used for agricultural production or 
woodland. Wet and swampy areas are present. Drainage and protection from 
flooding or overflow are needed for most cultivated fields. 

Refer to the Soil Resources Analysis Plan (Attachment II.13 .A) for more detailed 
information on the capability of the individual soil map units and for a copy of the 
NRCS official series descriptions that contain information on the soil capability. 

2) The productivity of the total area expressed as average yield of food, fiber, forage, or 
wood products under high level management. 

RESPONSE: Refer to Table Il.6.A.2 for the productivity data. 

B) Where the narrative ofland capability and productivity employs the U.S.D.A Natural Resources 
Conservation Service (NRCS) Land-Capability Classification (Agriculture Handbook No. 210) in 
conjunction with the soil information provided under Part II 12) of this part, soil interpretation 
sheets or published soil survey or complete soil information chart for productivity from Circular 
1156 are to be submitted for each soil type occurring in the permit area. 

RESPONSE: See Attachment II.13.A and Attachment II.6.A.2. 

7) Provide a description of the existing land uses and land classifications under local law, if any, for the 
proposed permit and adjacent areas. 

RESPONSE: Currently no local laws pertaining to land use and land classification are 
applicable to the proposed permit and adjacent areas in Williamson County, 
Illinois. 

8) Provide fish and wildlife resource information for the proposed permit area and any adjacent areas. Prior to 
initiation of studies to obtain fish and wildlife resource information, the applicant must contact the 
Department for a determination of what fish and wildlife resources information will be required. Pursuant 
to 62 Ill. Adm. Code l 784.2l(a)(l) and (2), the Department will determine the level of detail and the areas 
of study. Site-specific resource information will be required by the Department if either the permit area or 
adjacent area is likely to include threatened or endangered species or their critical habitats or habitats of 
unusually high value for fish and wildlife. 

The applicant should complete the description of plant communities within the permit area and adjacent 
area, requested in Part II 9), below, prior to contacting the Department for a determination of the fish and 
wildlife resource information. 

RESPONSE: Terrestrial wildlife present within the permit area includes various songbirds, 
game birds, raptors, small mammals, furbearing mammals, white-tailed deer, 
reptiles and amphibians. Fauna! species are typical for this part of southern 
Illinois, and include species associated with forest habitats, stream riparian 
habitats, and open agricultural lands. No free-flowing aquatic habitat exists, as 
the small ephemeral streambeds are known to exhibit no-flow and dry-bed 
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conditions during substantial periods of each year. Several small ponds provide 
habitats which sustain typical sunfish populations. 

No federal or state threatened or endangered species, whether listed or proposed 
for listing, are known to occur within or adjacent to the permit area. Similarly, no 
associated critical habitats designated under 16 USC 1531, et seq or under PA 84-
1065 paragraph 3 31 et seq are present within the permit area. 

9) Give a description of the plant communities within the proposed permit area and delineate on a vegetation 
map the vegetative types occurring within the proposed permit area and within any proposed reference area. 
Where a map or aerial photograph is required, provide coverage of sufficient adjacent areas to allow 
evaluation of vegetation as important habitat for fish and wildlife for those species offish and wildlife 
identified under Section 1784.21. The description shall include information adequate to predict the 
potential for reestablishing vegetation. 

RESPONSE: 

IO) A) 

Refer to the Environmental Resources Map 3 for the vegetation types and to 
Attachment II.4 for a listing of the acreages for each land use. About 80% of the 
permit area is cropland that is farmed in a com and soybeans rotation. The 
remaining 20% of the permit area is in mixed hardwood forest. The dominant 
overstory species are oak, maple, hickory, elm and cherry. Understory species 
include poison ivy, Japanese honeysuckle, poison ivy, trumpet creeper, greenbriar, 
black raspberry, and grasses. 

Refer to Attachment II.9 for the Wetland Assessment Report by Jack Nawrot and 
Chris Greene, Cooperative Wildlife Research Laboratory, Southern Illinois 
University, for a detailed listing of the plant communities within the forested areas 
along the streams within and adjacent to the permit area. 

Pursuant to 62 Ill. Adm. Code J 783.12(a), provide a description of the cultural, archeological 
and historic resources listed or eligible for listing on the National Register of Historic Places and 
any known archeological features within the proposed permit, adjacent areas, and shadow area 
(for planned subsidence). The description of the cultural, historic and archeological resources 
occurring within the permit area and adjacent areas shall be based upon available data, including 
data of State and local archeological, historical and cultural preservation agencies. 

RESPONSE: Refer to Attachment IL I 0.A 

B) I) 

RESPONSE: NIA 

Pursuant to 62 UL Adm. Code l 783.12(b): 

a) State whether there is a substantial likelihood of currently unknown resources 
which would be eligible for the National Register of Historic places within the 
proposed permit, or adjacent areas or shadow area (for planned subsidence). 

b) Provide a plan detailing the manner in which the applicant to enable the 
Department to identify and evaluate such resources will gather additional 
information. 

~ RESPONSE: NIA 
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2) Please Note: If the Department determines that the Part II I 0) A) resource information is 
not adequate to make the required finding under 62 Ill. Adm. Code I 773.15(c)(l2) 
because information available to the Department indicates a substantial likelihood of 
currently unknown resources within the permit area or adjacent areas which would be 
eligible for the National Register of Historic Places, the Department will require the 
applicant to submit additional information to enable the Department to identify and 
evaluate the potential resources. Such information might include the results of field 
investigations of the permit area and adjacent area ifit is determined by the Department, 
in consultation with the Illinois State Historic Preservation Agency, that the field 
investigation will provide the information required under Part II I O)A). 

RESPONSE: Refer to Chapter 3 starting on page 15 of the Phase I Cultural Resources Survey of 
the Steelhead Development Corporation, LLC, Williamson County Project Area 
prepared by American Resources Group, Ltd, Carbondale, II. submitted to the 
regulatory agency under a separate volume. 

C) For the permit area and/or shadow area (for planned subsidence) locate on the vegetation map or 
the land use map the following: 

The boundaries of any publicly owned parks, locations of any cultural resources, historical 
resources listed or eligible for listing on the National Register of Historic Places. 

RESPONSE: NI A 

D) Provide a map showing the location ofknow/Archeological site(s) listed on or eligible for listing 
on the National Register of Historic Places. Provide identifying field markings to be employed to 
insure that the site(s) will not be disturbed by surface coal mining and reclamation operations. The 
map is to be submitted in separate cover from the rest of the application. The Department will 
hold the map as a confidential document. 

RESPONSE: NI A 

E) Provide a plan for publicly owned park(s), or place(s) identified above in paragraph(c) that may be 
adversely affected by the proposed operation describing the measures to be employed: 

RESPONSE: NIA 

I) To prevent adverse impacts caused by underground mining related activities including, 
but not limited to, loss or destruction of historic artifacts and damage to historic structures 
or property; or 

RESPONSE: NI A 

2) If valid existing rights exist or joint agency approval is to be obtained under 62 Ill. Adm. 
Code l 761.12(e), to minimize adverse impacts. 

RESPONSE: NIA 

11) For the permit area and/or shadow area (for planned subsidence) locate on the vegetation map or land use 
map the boundaries of any public or private cemeteries or Indian burial grounds. 
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RESPONSE: The location of public and private cemeteries is shown on Map 2 - Identification 
oflnterests. There are no Indian burial grounds 

12) A) Provide the location of surface and subsurface man-made features within, passing through, or 
passing over the proposed permit and shadow areas on the premining land use map or other 
designated map. 

RESPONSE: Refer to Map 4SF, Hydrologic Information. 

Such features should include but are not limited to major electric transmission lines, pipelines, 
agricultural drainage tile fields, gas and oil wells, and water wells. For gas, oil and water wells 
provide the depth, if available, of the well. 

RESPONSE: There are no oil or gas wells in the Shadow area. Refer to Map 4 SF, Hydrologic 
Information for water well info. 

B) Provide the elevation and location of all monitoring stations used to gather data for water quality 
and quantity, fish and wildlife, and air in preparation of the application. 

RESPONSE: Refer to Map 4 SF, Hydrologic Information for location. 

13) Soils Information Map 

A) Does the submitted soils map represent a map developed by the Natural Resources Conservation 

Service? 
Yes X No ___ _ 

If no, explain. If SCS map has been modified, explain (Example - photographically enlarged; soil 
map units recorrelated; area affected after initial mapping). Soil map scale must be I" = 400' 
unless otherwise approved by the Department. 

RESPONSE: The Soil Resources Map 5 was prepared using the map contained in the 
Williamson County Soils Report (Published in May 1959) combined with more 
recent field map sheets provided by the USDA Natural Resources Conservation 
Service. Williamson County is currently being remapped by NRCS, and they 
provided the most recent information available for the permit area. 

The Soil Resources Analysis Plan (Attachment II.13 .A) contains detailed 
information of the soils within the permit. 

B) Are any of the identified map units correlated as prime farmland by SCS criteria? 

Yes X No -----

If yes, provide acreage by completing soil information chart. 

RESPONSE: Refer to Attachment II.13 .A 
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C 
C) Submit, by completing soils information chart, acreage totals of each map unit (soil type and slope 

classification) and land use capability classes in the permit area and the percent slope range of each 

lettered slope classification used on the soil map. 

RESPONSE: See Attachment II.13.B 

D) Indicate the average topsoil thickness of each of the soil map units to be affected. Locate on soils 

map the test holes for soil horizon thickness sampling. The topsoil replacement thickness (inches) 

will be ___ _ 

RESPONSE: Refer to Table 4.1 contained in the Soil Resources Analysis Plan (Attachment 

II.13.A). 

E) List the soil types and acreages of areas that will require the B and/or portions of the C horizon to 

be removed and replaced in order to establish the root medium necessary to achieve soil 

productivity consistent with the proposed post-mining land use. 

Alternatively, a narrative description explaining why specific soil type acres information for 

reclamation plan achievement is not necessary may be provided instead. 

RESPONSE: Refer to Attachments II.13 .A and II.13 .B 

F) Are selected overburden materials proposed to be used in lieu of or as a supplement to the A­

horizon? 

Yes -~X~ __ No ____ _ 

If yes, provide the appropriate information required under Section 1785.2l(b). Also, identify 

source of the substitute materials and the topsoils to be substituted away from on a separate soils 

map unless the Department grants permission to describe the area in narrative form or to use the 

soils map provided in Part II 13(A). Explain why the proposed plan will provide the best available 

material of equal or better quality than present topsoil or surface existing material. This section 

must be addressed when reaffecting previously disturbed areas. 

RESPONSE: The topsoil will be segregated for use in final reclamation. Bottomland alluvium 

for the Belknap series will be used to provide supplemental topsoil for use in 

reclamation. Rooting media will consist ofB/C mix of subsoil, loess, and glacial 

till obtained on the upland areas for use as a single-lift cover for the refuse 

materials. Refer to the Soil Resources Analysis Plan (Attachment Il.13.A) for 

information on the soil properties and the proposed use of supplemental materials. 
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Permit 375 - Pond Creek 1 Mine 
Attachment II.4 

Pre-Mining Land Use 
(includes IPR No. 001-013, !BR No. 1-12 and Revision No. I and 2) 

LAND USE 
INSIDE PERMIT 1000' BUFFER AREA 
TOTAL ACRES TOTAL ACRES 

Cropland 479.47 1033.99 
Pasture land 0.00 0.00 
Grazing land 0.00 0.00 
Forestrv 107.42 700.88 
Residential 4.02 82.72 
Industrial/Commercial 0.74 23.52 
Recreation 0.00 0.00 
Fish and Wildlife 

0.20 87.43 
Habitat 
Developed Water 

1.49 4.64 
Resources 
Undeveloped land or 
no current use or land 0.00 0.00 
management 

TOTAL 593.34 1933.18 

Att Il.4.doc 

OVERAL 
TOTAL ACRES 

1513.46 
0.00 
0.00 

808.30 
86.74 
24.26 
0.00 

87.63 

6.13 

0.00 

2,526.52 
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Symbol Name Slope 

High Ca~ability 
2A Cisne 0-1.5 
8E3 Hickory 12-18 
12A Wynoose 0-1.5 

13A1 Bluford 0-1.5 
13B1 Bluford 1.5-4.0 
14B1 Ava 1.5-4.0 
14C1 Ava 4-7 
14C2 Ava 4-7 
14C3 Ava 4-7 
14D2 Ava 7-12 
14D3 Ava 7-12 
337A Creal 0-1.5 
337B Creal 1.5-4.0 
382A Belknap 0-1.5 

Total 

Target Yield - High Capability 

Productivity Yield.xis 

Pond Creek Mine #1 - Permit #375 
Table 11.6.A.2 

Productivity Yield Data 

Corn Soybeans 
1156 Weighted 1156 Weighted 

Acres Percent HMY HMY HMY HMY 
bu/ac bu/ac bu/ac bu/ac 

8.47 1.43 135 1.93 35 0.50 
2.45 0.41 64 0.26 21 0.09 

76.18 12.84 96 12.33 33 4.24 
49.90 8.41 103 8.66 33 2.711 

115.11 19.40 102 19.79 33 6.40 
29.01 4.89 98 4.79 33 1.61 

7.96 1.34 95 1.27 32 0.4,1 
12.08 2.04 90 1.83 30 0.61 
75.18 12.67 75 9.50 25 3.17 

3.60 0.61 87 0.53 29 0.18 
11.73 1.98 72 1.42 24 0.47 
39.00 6.57 109 7.16 35 2.30 

2.36 0.40 108 0.43 37 0.1!; 
160.31 27.02 100 27.02 31 8.38 
593.34 100.00 96.93 31.30 

87.24 28.17 

Page 1 of 1 

Wheat Hay 
1156 Weighted 1156 Weighted 
HMY HMY HMY HMY 
bu/ac bu/ac t/ac t/ac 

52 0.74 4.5 0.06 
23 0.09 2.4 0.01 
46 5.91 3.9 0.50 
49 4.12 4.1 0.34 
49 9.51 4.1 0.80 
48 2.35 4.3 0.21 
47 0.63 4.2 0.06 
44 0.90 4.0 0.08 
37 4.69 3.3 0.42 
43 0.26 3.8 0.02 
35 0.69 3.1 0.06 
51 3.35 4.3 0.28 
50 0.20 4.3 0.02 
54 14.59 3.7 1.00 

48.03 3.87 

43.22 3.48 

6/25/2008 - 9:07 AM 
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( INTRODUCTION 

l 

In 1818, Illinois supported more than 8.2 million acres of wetlands. Currently, less than 

9 percent of the state's original wetlands remain (Sulloway and Hubbel 1994). Agricultural 

drainage has contributed to approximately 8 7 percent of the total wetland loss. Prevention of 

future wetland losses has become a priority of both state and federal agencies. The Federal 

Clean Water Act - Section 404 "prohibits the discharge of dredged or fill material into waters of 

the United States without a permit from the U.S. Army Corps of Engineers". These "waters of 

the United States" include all waters and wetlands that could be important for interstate 

commerce purposes, and have traditionally included: territorial seas; coastal and inland waters; 

lakes, rivers and streams that are navigable; tributaries to these waters; wetlands adjacent to these 

waters or their tributaries; interstate waters and their adjacent wetlands; tributaries to these 

waters and their adjacent wetlands. If an activity is planned that is likely to result in the 

discharge of a dredge or fill material into a wetland or any other water of the United States, the 

Army Corps of Engineers must be contacted so the activity may be considered for a 404 permit. 

Therefore, if wetlands are potentially present within a proposed project area, the presence 

of hydrophytic vegetation, hydric soils, and wetland hydrology must be assessed, and if present, 

the wetland boundary must be identified. To identify the potential presence of wetlands 

associated with the proposed development of an underground mine/power plant complex in 

northeast Williamson County, Illinois an on-site investigation was conducted July - November 

2004. The on-site assessment examined~ 60 acres of existing wetlands listed on the National 

Wetlands Inventory (NWI); and assessed additional wetland units (~20 acres) based on the 
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presence of soils, vegetation, and hydrology within the boundaries of the proposed project 

located in Williamson County, Illinois (T8S, R3E, Section 12) (Figure I/ Map!). 

METHODS 

Existing wetlands within the proposed project area were identified on the National 

Wetlands Inventory (NWI)-Interactive Mapper of the USFWS NWI web 

page:http://www.nwi.fws.iwv/wetlands interactive mapper tool.html (Figure 2 / Map 3SF). In 

the NWI classification system, wetlands are defined as "lands transitional between aquatic and 

terrestrial systems where the water table is usually at or near the surface, or the land is covered 

by shallow water." In addition, the definition requires that one or more of the following three 

attributes be present: (I) at least periodically the land supports predominantly hydrophytes 

(wetland plants), (2) the substrate is predominantly undrained hydric soil (wetland soils), or (3) 

the substrate is nonsoil and is saturated with or covered by shallow water at some time during the 

growing season of each year." 

Soil associations within the proposed project area were identified from the Williamson 

County Soil Report 79 (Feherenbacher and Odell 1959) and updated mapping units (Figure 3 / 

Map 5). Soil series descriptions were obtained from the current (2001) USDA soil series 

database (Appendix A). Characterization of the woody overstory, shrub/vine, and herbaceous 

plant communities associated with the proposed project used taxonomic identifications of 

Mohlenbrock (2002). Each plant species occurring within the proposed project area was 

assigned an integer ranging in value from O to IO corresponding to coefficients of conservatism 

(CC) values derived from the Illinois system for assessmg vegetation and plant community 
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integrity based upon species specific tolerance to habitat disturbance (Taft et al. 1997). Species 

with CC values of 0-1 represent taxa adapted to severe disturbance, while species supporting CC 

values of 2-3 are associated with somewhat more stable but degraded environments. Increasing 

CC values ( e.g. 7-8) represent species with greater affinity to stable habitats characterized by 

minimal disturbance. Species with CC values of 9--10 can be expected to occur primarily in 

high quality natural areas. 

National Wetland Indicator Status (NWIS) classifications for woody and herbaceous 

species identified in the project area was recorded using the NWIS designation for vascular plant 

species that occur in the North Central Region (Reed 1988). NWIS classifications included: 

OBL: 

Obligate Wetland. Occurs almost always (estimated probability 99%) under 

natural conditions in wetlands. 

FAC\V: 

Facultative Wetland. Usually occurs in wetlands (estimated probability 67%-

99% ), but occasionally found in non-wetlands. 

FAC: 

Facultative. Equally likely to occur in wetlands or non-wetlands (estimated 

probability 34%-66%). 

FACU: 

Facultative Upland. Usually occurs in non-wetlands (estimated 

probability 67%-99% ), but occasionally found in wetlands ( estimated 

probability I %-33%). 
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A positive (+) or negative(-) sign is used with the Facultative indicator category to more 

specifically define the regional frequency of occurrence in wetlands. The positive sign indicates 

a frequency toward the higher end of the category (more frequently found in wetlands), and a 

negative sign indicates a frequency toward the lower end of the category (less frequently found 

in wetlands). 

Field evaluations to determine the presence of potential jurisdictional wetlands 

conformed to USACE Routine On-site Wetland Determination Methods based on the presence of 

hydric soils, and hydrology sufficient to maintain plant co=unities dominated by hydrophytes. 

Boundaries of individual wetland plant co=unities were identified and mapped using Arc View 

GIS shape files (Figure 4). Palustrine forest plant co=unity composition was characterized 

using 1/10-acre fixed radius plots established within each PFO lA unit. Plot sample density 

included ~ 1 plot per acre of wetland unit to achieve a ~ 10% representative sample. All trees 

greater than or equal to 2.5 inches in diameter at breast height (DBH) were recorded (by species) 

within the fixed radius plots. A total of 43 plots were sampled in the two existing NWI PFO IA 

units in the northern portion of the project area. Nine additional palustrine forested units ( ~20 

acres) located in the southern portion of the project area were sampled using 18 fixed radius 

1/10-acre plots. Fixed radius plots were located systematically within the interior portions of 

each sample unit to avoid misrepresentation due to edge-effect disturbance factors such as 

grazing, tillage, and fencerows. To characterize the streambank overstory structure, a series of 

seven rectangular (50 x 150') sample plots (Figure 4, plots 19 - 25) were established along the 

main drainage channel in PFOIA units S9, and S5. 
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Herbaceous plants and woody shrubs and vines were sampled within the 1/10-acre fixed 

radius plots using 4 individual 1-meter square quadrat sample plots. The 1-meter quadrats were 

positioned at 4 - 90 degree offset starting points following the random placement of the initial 

quadrat. Percent cover for each species occuring within individual quadrats was recorded. To 

assess the potential jurisdictional status of the plant community, the National Wetland Indicator 

Status (NWIS)(Reed 1988) was recorded for each woody, herbaceous, shrub and vine species 

within the 1/10-acre fixed radius and ]-meter square quadrat sample plots. 

RESULTS 

Existing Wetlands 

Wetlands associated with the proposed project area are located in the floodplain and the 

narrow forested corridors adjacent to an unnamed tributary to Pond Creek. The larger forested 

wetland habitats were primarily associated with the main tributary to Pond Creek located in the 

northeast portion of Section 12. Upon exiting the northeast corner of Section 12, the broad 

forested wetland drainage corridor reverts to cleared agricultural fields before entering the 

channelized segment of Pond Creek. Overall, the drainage channels and the remnant wetlands of 

the proposed project area have been impacted by downstream ditching and clearing which has 

contributed to chronic channel entrenchment; and, decreased frequency and duration of seasonal 

overbank flooding. Despite the regional degradation of hydrology (i.e. drainage and ditching) 

and conversion of bottomland forests to agriculture, the wetlands of the proposed project area 

included two large remnant forested wetland tracts as well as several bottornland fields that 

reverted to immature forested wetlands. 



R17875

The National Wetland Inventory (NWI) database identified the two large palustrine 

forested tracts (PFOlA: 17.91 ac and 32.54 ac) in the northern portion (north½ Section 12) of 

the proposed project area; and, five fannpond/ fannstead associated artificial basins, and one 

0.7-acre PFOIA located throughout the remainder of Section 12 (Figure/ Map 3SF). Field 

assessments confirmed the presence of four existing PFO lA units (NWII, NWI2, NWI3, NWI9) 

totaling 52.29 acres (Table 1, Figure 4). The 1.1-acre palustrine shrub scrub (PSSIA) NWI3 

wetland associated with the 32.54-acre northeast PFO IA NWI2 wetland was no longer 

identified as a unique wetland. unit due to the successional advancement from a shrub 

dominated basin ( ca 1980) to its current relatively mature palustrine forest (PFO IA) wetland 

status. Therefore, the 1.14-acre PSSIA wetland was reclassified as a PFOlA wetland type. 

Consequently NWI unit 2 encompasses 33.68 acres (32.54 and 1.14), reflecting the incorporation 

of the previously unique PSS lA immature wetland. Field assessment of the five 

farmstead/farmpond associated units identified on the NWI database (NWI4, NWI5, NWl6, 

:NWI7, NWI8) indicated that the largest unit (NW14 - 0.9 acres) no longer existed. In addition, 

the four smaller fannponds (0.1 - 0.4 ac) were not classified as jurisdictional wetlands due to past 

disturbance (fanning/drainage), their association with non-hydric (upland) soils units, and their 

artificial nonwetland function ( cattle stock pond). 

Idle bottomland rowcrop fields and abandoned bottomland pastures in the upstream 

drainage ways located south of NWI2 have been colonized by light seeded species such as river 

birch (Betula nigra) and red maple (Acer ruhrum) since the completion of the ca 1980's National 

Wetland Inventory. Consequently, nine additional palustrine forested (PFOIA) units (~ 20 

acres) associated with the forested southern portion of the project area were evaluated and 
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identified as jurisdictional wetlands (Table I, Figure 4). Therefore, a total of 74.73 acres of 

wetlands were identified within the proposed project area. 

Table I. Johnston City Wetlands Assessment. Palustrine forested wetland units - Summary by 
National Wetland Inventory (NWI) type and size. 

Wetland Unit ID 

NWI3 
NWT? 
NWil 
NW14 
NWI5 
NWI6 
NWI7 
NWI8 
NWl9 

Existing NWI 
PFO IA - Subtotal 

S3 
S9 
S5 
SJ 
S8 
S4 
S2 

Sll 
Sl2 

NWI 
Classification 

PSSJA 
PFOlA 
PFOlA 
PEMA 

PUBGH 
PUBGH 
PUBGH 
PEMFH 
PFOlA 

PFOlA 
PFOlA 
PFOiA 
PFOlA 
PFOlA 
PFOlA 
PFOlA 
PFOlA 
PFOlA 

Wetland Type 

[ merged with NWI 2 ] 
Mature Forested - Pin Oak Ash 
Mature Forested - Pin Oak Ash 
Intermitt. Emerg Wetl. (0.9 ac - not present) 
Farm Pond (0.4 ac - artificial basin) 
Farm Pond (0.1 ac - artificial basin) 
Farm Pond (0.5 ac - artificial basin) 
Farm Pond (0.5 ac - artificial basin) 
Mature Forested - Pin Oak Ash 

Immature Maple Aut. Olive 
Moderate Mature River Birch/ Maple 
Mixed Btmld Moderate Mature - Grazed 
Moderate Mature River Birch 
Mod Mature Mixed River Birch 
Immature. River Birch /Maple 
Immature. River Birch / Maple 
Immature. River Birch/ Maple 
Immature. River Birch/ Maple 

Area (ac) 

1.14 
32.54 
17.91 

0.70 

52.29 

2.11 
3.30 
8.52 
2.99 
1.65 
1.27 
1.97 
0.32 
0.31 

Supplemental 22.44 
PFO lA - Subtotal 

Total PFOlA 74.73 
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Figure 4. Wetland units and sample plot locations within the proposed Pond Creek Mine project 
area. 
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Upslope forested units occumng on Belknap soils adjacent to the three southern 

intermittent drainages could also be included as potential palustrine forested wetlands. If these 

narrow forested tracts adjacent to the upper reaches of the southern drainages were formally 

assessed and delineated as jurisdictional wetlands, approximately 18 acres of forested wetlands 

might be added to the existing forested wetland inventory. 

Soils 

Soils associated with the wetland units of the proposed project area include three 

principal hydric soil series (Belknap - 382A, Wynoose - 12, and Cisne 2A; (Appendix A, Map 

5). The Belknap soils series was associated with the majority of the wetland acreage 

encompassed in wetland units NWI2 and the southern drainage way units (SI, S2, S3, S4, S5, 

S8, S9, SI I, and S12). The Cisne and Wynoose series were primarily associated with the 

palustrine forested unit NWII . 

The Belknap silt loam soils (map unit 382A -Map 5) are classified as somewhat poorly 

drained with moderate or slow permeability. These soils generally occur on slopes ranging from 

0 to 4 percent that receive overbank flooding during winter and spring, and following heavy 

summer rainfall. A water table of 0.5 to 2 feet below the surface has been documented in the 

Belknap soils series between December and April in normal years. Within the proposed project 

area, the Belknap soils units extend > 1,400 feet in the east - west cross section of the NWl2 

wetland floodplain; and, in the bottomland old field and pastures that reverted to wetlands 

associated with wetland units SI, S2, S3, S4, and S5. In the upper reaches of the four 

intermittent drainages located southeast and southwest of NWI2, the Bellmap soils units become 
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extremely constricted ( < I 00 feet wide), and are associated with the narrow forested border 

immediately adjacent to the entrenched intermittent drainage channels. 

The Wynoose silt loam soil unit (map unit 12 -Map 5) was associated with the majority 

of the palustrine forested wetland unit (NWI2) located in the northwest portion of Section 12. 

Similar to the Belknap soils, Wynoose soils are also classified as poorly drained with moderate 

permeability. Wynoose soils also occur on broad till plains with slopes of Oto 2 percent. Brief 

ponding can occur after heavy rains during January to May. In undrained Wynoose soils a water 

table within 0.5 feet of the surface can be observed between November and June. 

The Cisne silt loam soils unit (map unit 2A - Map 5) occupies only a small northwest 

segment(< 5 acres) of the palustrine forest unit NWII. Similar to the Wynoose series, the Cisne 

soils are characterized by poor drainage with a water table within I foot of the surface between 

January and May. Perched water above the soil surface is also common as evidenced by 

standing water in depressions within the northwest portion of wetland unit NWI2. 

Vegetation 

Wetland plant communities totaling 74.73 acres were evaluated within the bottomland 

hydric soil units of the proposed project area (Table 1, Figure 4). The forested wetlands ranged 

from several small (< 2 ac) immature river birch (J3etula nigra) and red maple (Acer rubrum) 

tracts, to two large (18 -30 ac) mature pin oak (Quercus palustris) and green ash (Fraxinus 

pennsylvanica) tracts. Mature forested tracts included 52.29 acres associated with the previously 

identified NWI palustrine forested (PFOlA) wetland units NWII, l\TWI2 (includes NWI3), and 

l\TWI9. Moderately mature forested tracts totaling 16.46 acres included wetland units S 1, S5, S8, 

and S9. Tnese moderately mature units were characterized by bottomland tracts that had been 
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subjected to previous disturbance such as grazing ( e.g. S5). Immature bottomland forested tracts 

totaling 5.98 acres were associated with units S2, S3, S4, Sll, and S12. The immature forested 

plant communities that developed on these tracts reflected a relatively recent past history ( 12 - 16 

years) of pasture and rowcrop agriculture use. 

The mature wetland forest units (e.g. NWil, NWI2) were characterized by the occurrence 

of meduim to large diameter (12 - 22 inch DBH) pin oak and green ash. Subdorninant canopy 

species recorded in the mature forested units included American elm (J.Jlmus americana), red 

maple (Acer rubrum), river birch, hackberry (Ce/tis occidentalis), boxelder (Acer negundo), and 

sweetgum (Liquidambar styraciflua) (Appendix B - Tables I and 2). The overstory species 

composition and structure of the relatively immature and moderately mature southern forested 

tracts (SI - S 12) was characterized by smaller diameter ( 4 - 8 inch DBH) specimens of river 

birch and red maple (Appendix B - Table 3). Occasional specimens of black cherry (Prunus 

serotina) and autumn olive (Elaeagnus umbellata) were also recorded in the lower canopy of the 

immature forested tracts reflecting a recent history of disturbance. In contrast to the immature 

bottornland old field successional forested tracts, overstory species immediately adjacent to the 

main drainage channel located in forested units S5 and S9 (Appendix B- Table 4) reflected 

overall greater maturity due to past protection from farming and grazing activities. Protected 

(atypical) individual specimens of pin oak and river birch attained diameters greater than 25 - 30 

inches (DBH) in the drainage channel sample plots 21 and 23. Atypical larger diameter 

overstory specimens of pin oak and green ash were also located in the north-south and east-west 

fenceline borders of units S5, SI, and S2. These remnant field border trees generally contained 

embedded strands of woven and barbed wire fencing. 
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The dominant woody overstory composition within the forested tracts was primarily 

characterized by National Wetland Indicator Facultative Wetland (FACW) species such as red 

maple, American elm, river birch, pin oak, green ash, and box elder. These FACW species were 

present in ~ 40 to 75 percent of the 68 total 1/10-acre sample plots (Appendix B - Table 5a, 5b ). 

Although many upland woody species were also recorded in the 1/10-acre overstory plots, their 

frequency of occurrence generally ranged from < 2 to 25 percent, indicating that site conditions 

favored hydric species associations within the forested wetland units. While the woody 

overstory vegetation retained a strong affiliation with National Wetland Indicator Status FACW 

(wetland) species, the dominant herbaceous understory species of the forested units supported a 

strong Facultative (FAC) and Facultative Upland (FACU) component represented by Japanese 

honeysuckle (FACW) and poison ivy (FAC) which occurred in ~ 30 to >50 percent of the !­

meter square herbaceous quadrats (Appendix B - Table 6a, 6b ). Several typical wetland 

affiliates such as false nettle (Boehmeria cylindrica), sea oats grass (Chasmanthium latifolium), 

and clearweed (Pi/ea pumila) were also documented, reflecting the hydric nature of the forested 

wetlands. 
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APPENDIX A 

USDA SOILS SERIES 
Hydric Soils: 

Belknap 
Wynoose 

Cisne 
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LOCATION BELKNAP 

Established Series 
Rev. JBF-TJE-JCD 
04/2000 

IL+IN KY MO 

BELKNAP SERIES 
The Belknap series consists of very deep, somewhat poorly drained soils formed in acid, silty alluvium on 
flood plains. Permeability is moderate or moderately slow. Slopes range from Oto 4 percent, but are 
dominantly 2 percent or less. Mean annual precipitation is about 43 inches and mean annual temperature 
is about 56 degrees F. 

TAXONOMIC CLASS: Coarse-silty, mixed, active, acid, mesic Fluvaquentic Endoaquepts 

TYPICAL PEDON: Belknap silt loam - in a cultivated field on a nearly level flood plain. (Colors are for 
moist soil unless otherwise stated.) 

Ap-0 to 7 inches; dark grayish brown (1 OYR 4/2) silt loam, light brownish gray (1 OYR 6/2) dry; weak fine 
and medium granular structure; friable; strongly acid; abrupt smooth boundary. (6 to 10 inches thick) 

A-7 to 13 inches; dark grayish brown (10YR 4/2) silt loam; weak thin platy structure parting to weak fine 
granular; friable; slightly compact as a plow pan; few medium faint brown (10YR 5/3) and few fine 
prominent yellowish brown (10YR 5/6) masses of iron accumulation in the matrix; strongly acid; gradual 
smooth boundary. (0 to 10 inches thick) 

Sg--13 to 27 inches; dark grayish brown (10YR 4/2), grayish brown (10YR 5/2), and brown (10YR 5/3) silt 
loam; weak medium granular structure with a tendency toward subangular blocky; friable; few medium 
faint light brownish gray (10YR 6/2) iron depletions and common fine distinct yellowish brown (10YR 5/6) 
masses of iron accumulation in the matrix; few iron and manganese concretions; strongly acid; gradual 
smooth boundary. (6 to 40 inches) 

Cg1--27 to 59 inches; light brownish gray (1 OYR 6/2) silt loam; massive; friable; common fine prominent 
dark reddish brown (2.5YR 3/4) and yellowish brown (1 OYR 5/8) masses of iron accumulation in the 
matrix; many iron and manganese concretions increasing in number and size as depth increases; strongly 
acid; gradual smooth boundary. 

Cg2--59 to 65 inches; dark gray (10YR 4/1) silt loam; massive; friable; common medium faint gray (10YR 
6/1) iron depletions and few medium prominent brown (7 .5YR 5/4) masses of iron accumulation in the 
matrix; many iron and manganese concretions; moderately acid. 

TYPE LOCATION: Wabash County, Illinois; about 10 miles north of Mt. Carmel; 350 feet north of the 
center of the road on the west side of the stream; 1,000 feet east and 1,000 feet north of the center of 
sec. 33, T. 2 N., R. 12 W.; USGS St. Francisville, IL. topographic quadrangle; lat. 38 degrees 33 minutes 
52 seconds N. and long. 087 degrees 44 minutes 50.5 seconds W. 

RANGE IN CHARACTERISTICS: The particle-size control section averages less than 18 percent clay 
and is strongly acid or very strongly acid. Depth to the base of soil development typically ranges from 12 
to 40 inches, but may be as deep as 60 inches in some pedons. 

The Ap and/or A horizon has hue of 10YR, value of 4 to 6 (6 or 7 dry), and chroma of 2 or 3. Some 
pedons in uncultivated areas have surface value of 3 less than 7 inches thick. Texture is silt loam or silt. 
The A horizon has weak or moderate, fine or medium, granular or thin platy structure. Reaction is very 

1 l /15/2004 11 :31 AM 
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strongly acid to moderately acid, unless limed. 

The Bg or Bw horizon has hue of 1 OYR or 2.5Y, value of 4 to 6, and chroma of 2 to 4. Red ox features 
have hue of 2.5YR, 5YR, 7.5YR, 10YR, or 2.5Y, value of 3 to 7, and chroma of 1 to 8. Texture is silt loam 
or silt to a depth of at least 40 inches. Some pedons contain strata of loam or silty clay loam at depths 
below 40 inches. 

The Cg or C horizon has hue of 10YR or 2.5Y, value of 4 to 6, and chroma of 1 to 4. Light gray (1 OYR 7/1 
or 7/2) silt pockets are common. Redox features have hue of 2.5YR, 5YR, 7.5YR, 10YR, or 2.5Y, value of 
3 to 7, and chroma of 1 to 8. Texture is silt loam or silt to a depth of at least 40 inches. Some pedons 
contain strata of loam or silty clay loam at depths below 40 inches. 

COMPETING SERIES: There are no competing series. 

GEOGRAPHIC SETTING: Belknap soils are on nearly level to gently undulating flood plains. Slope 
gradients range from Oto 4 percent, but are dominantly 2 percent or less. They formed in silty, acid 
alluvium. Mean annual air temperature ranges from 52 to 58 degrees F, mean annual precipitation ranges 
from 38 to 48 inches, frost free days ranges from 170 to 200 days, and elevation ranges from 340 feet to 
700 feet above sea level. 

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Sharon and Bonnie soils. Belknap soils are 
the somewhat poorly drained member of a drainage sequence that includes moderately well drained 
Sharon soils and the poorly drained Bonnie soils. Sharon soils are on slightly higher parts of the flood 
plain or are on natural levees. Bonnie soils are on lower-lying parts of the flood plain. 

DRAINAGE AND PERMEABILITY: Somewhat poorly drained. Permeability is moderate or moderately 
slow. Flooding from stream overflow is common during winter and spring and after summer storms of 
heavy rainfall. The potential for surface water runoff is negligible or very low. This soil has an apparent 
water table at a depth of 0.5 to 2 feet at some time between December and April in normal years. 

USE AND VEGETATION: Most areas are cultivated. Corn and soybeans are the principal crops. Native 
vegetation is hardwood trees. 

DISTRIBUTION AND EXTENT: Southern Illinois, Southern Indiana, Missouri, and Kentucky in MLRA's 
113, 114, 115, 116 and 120. The series is of large extent (about 270,000 acres correlated). 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTABLISHED: Johnson County, Illinois, 1942. 

REMARKS:This soil is being reciassified (4/2000) as an inceptisol based on the original concept of the 
series and the presence of a cambic horizon in the majority of pedons. In many areas, this soil has been 
mapped both with and without a cambic horizon and during MLRA updating these soils will be evaluated 
to determine if another series in the order entisols should be established. 

Diagnostic horizons recognized in this pedon are: Ochric epipedon - the zone from the surface to a depth 
of 13 inches (Ap and A horizons); Cambic horizon - the zone from 13 to 27 inches (Bg horizon). 

National Cooperative Soil Survey 
U.S.A. 
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LOCATION ~'/NOOSE 

Established Series 
Rev. SEW-WMM 
09/2003 

IL 

WYNOOSE SERIES 

The Wynoose series consists of very deep, moderately slowly permeable, poorly drained soils on broad 
till plains. They formed in loess, the underlying silty or loamy pedisediment or coarser loess {locally known 
as Roxana silts), and underlying Sangamon age paleosol. Slopes range from Oto 2 percent. Mean annual 
air temperature is about 55 degrees F., and mean annual precipitation is about 42 inches. 

TAXONOMIC CLASS: Fine, smectitic, mesic Typic Albaqualfs 

TYPICAL PEDON: Wynoose silt loam - on a nearly level slope in a cultivated field at an elevation of 455 
feet above MSL. (Colors are for moist soil unless otherwise stated.) 

Ap-0 to 7 inches; dark grayish brown (10YR 4/2) silt loam, light brownish gray (10YR 6/2) dry; moderate 
fine granular structure; friable; common very fine roots throughout; common fine distinct brown (7.5YR 
4/4) masses of iron and manganese accumulation in the matrix; few fine rounded masses of iron and 
manganese accumulation throughout; neutral; abrupt smooth boundary. (6 to 12 inches thick) 

Eg1--7 to 14 inches; light brownish gray (10YR 6/2) silt loam, white (2.5Y 8/1) dry; moderate medium platy 
structure; friable; few very fine roots throughout; common distinct light gray (i OYR 7/2) silt coatings on 
faces of peds; common fine prominent strong brown (7 .5YR 5/6) and yellowish brown ( 1 OYR 5/6) masses 
of iron accumulation in the matrix; few fine rounded masses of iron and manganese accumulation 
throughout; strongly acid; clear smooth boundary. 

Eg2-14 to 20 inches; light brownish gray (10YR 6/2) silt loam, white (2.5Y 8/1) dry; moderate medium 
platy structure; friable; few very fine roots throughout; common distinct light gray (10YR 7/2) silt coatings 
on faces of peds; many fine prominent strong brown (7.5YR 5/6) masses of iron accumulation in the 
matrix; few fine rounded masses of iron and manganese accumulation throughout; few fine irregular 
iron-manganese concretions throughout; very strongly acid; abrupt smooth boundary. (Combined 
thickness of the Eg horizon( s) is 7 to 18 inches.) 

Btg1--20 to 29 inches; light brownish gray (10YR 6/2) silty clay; strong medium prismatic structure parting 
to strong medium angular blocky; firm; few very fine roots along faces of peds; many distinct gray (10YR 
5/1) day films and common distinct light gray (10YR 7/2) silt coatings on faces of peds; many fine and 
medium prominent strong brown (7 .5YR 5/6) masses of iron accumulation in the matrix; common fine 
rounded masses of iron and manganese accumulation throughout; common fine and medium irregular 
iron-manganese concretions throughout; very strongly acid; clear smooth boundary. 

Btg2--29 to 36 inches; light brownish gray (1 OYR 6/2) silty clay; strong medium prismatic structure parting 
to strong medium angular blocky; firm; few very fine roots along faces of peds; common distinct gray 
(10YR 5/1) clay films and few distinct light gray (10YR 7/2) silt coatings on faces of peds; many fine and 
medium prominent strong brown (7 .5YR 5/6) masses of iron accumulation in the matrix; few fine rounded 
masses of iron and manganese accumulation throughout; few fine irregular iron-manganese concretions 
throughout; very strongly acid; clear smooth boundary. (Combined thickness of the Big horizon(s) is 10 to 
42 inches) 

11/l 5/2004 11 :33 AM 
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2Btg3--36 to 48 inches; light brownish gray (10YR 6/2) silty clay loam; moderate medium prismatic 
structure parting to moderate medium subangular blocky; firm; few very fine roots along faces of peds; 
few distinct grayish brown (10YR 5/2) clay films and few distinct light gray (10YR 7/2) silt coatings on 
faces of peds. common fine and medium prominent strong brown (7 .5YR 5/6) masses of iron 
accumulation in the matrix; few fine rounded masses of iron and manganese accumulation throughout; 
few fine irregular iion-manganese concretions throughout; about 2 percent angular grave! by volume; 
strongly acid; clear smooth boundary. 

2Btg4-48 to 66 inches; gray (10YR 6/1) silty clay loam; moderate medium prismatic structure parting to 
moderate medium subangular blocky; firm; few very fine roots along faces of peds; few distinct gray 
(1 OYR 5/1) clay films on faces of peds and few distinct dark grayish brown (1 OYR 4/2) clay films in root 
channels and pores; common fine and medium prominent strong brown (7 .5YR 5/8) masses of iron 
accumulation in the matrix; few fine irregular iron-manganese concretions throughout; about 2 percent 
angular gravel by volume; strongly acid; clear smooth boundary. (Combined thickness of the 2Btg and, if 
present, 2BCg horizon(s) is 15 to 50 inches) 

-~•g~ 66 to 80 1·nches· -·ay· (10vR -•1) s'l"y c•-y lo~m· very ~1rm· M~~o- rl's'1·n-' ~-a·· (1 ovo "'1 ' -'a" .:>.:>Lu-- ,~1 r 0/ IL ,a a ' I i1 1,vUiilili .il ... i l 1vl~1 y ,· ,,,....,;,/'-'' J 

films on faces of peds and common prominent black (N 2.5/) manganese coatings on faces of peds; 
common fine and medium prominent strong brown (7 .5YR 5/8) and strong brown (7 .5YR 5/6) masses of 
iron accumulation in the matrix; common medium irregular iron-manganese concretions throughout; about 
5 percent angular gravel by volume; moderately acid. 

TYPE LOCATION: Wayne County, Illinois; about 3.6 miles northwest of Mt. Erie; 967 feet west and 2458 
feet north of the southeast corner of sec. 10, T. 1 N., R. 8 E. USGS Enterprise, Illinois topographic 
quadrangle; lat. 38 degrees 32 minutes 4.35 seconds N. and long. 88 degrees 17 minutes 50.29 seconds 
VV.; UTM Zone 16S 0386927easting and 4265498 northing; NAD 27. 

RANGE IN CHARACTERISTICS: The depth to the top of the argillic horizon is less than 24 inches. The 
depth to the base of the argillic horizon is greater than 40 inches. Loess thickness ranges from 30 to 55 
inches. The particle-size control section averages betv✓een 35 and 42 percent clay and !ess than 1 5 
percent sand. 

The Ap or A horizon has hue of 10YR or 2.5Y; value of 4 to 6; and chroma of 1 or 2. Texture is silt loam. 
Reaction is very strongly acid or strongly acid but ranges to neutral in pedons that have been limed. 

The Eg horizon has hue of 10YR or 2.5Y; value of 5 to 7; chroma of 1 or 2. Texture is silt loam. Reaction 
ranges from extremely acid to neutral. Redoximorphic features are typically present. 

Some pedons have a B/E horizon. 

The Big horizon has hue of 1 OYR, 2.5Y, or 5Y; value of 4 to 6; and chroma of 1 or 2. Redoximorphic 
features are typically present. It is silty clay loam or silty clay. Reaction ranges from extremely acid to 
moderately acid. 

The 2Btg or 2BCg horizon has hue of 1 OYR, 2.5Y, or 5Y; value of 4 to 6; and chroma of 1 or 2. 
Redoximorphic features are typically present. It is silty clay loam, clay loam, loam, or silt loam. Sand 
content ranges from 15 to 30 percent. Reaction ranges from extremely acid to moderately acid. 

The 3Agb or 3Btgb horizon, where present within 80 inches, has hue of 7.5YR, 10YR, 2.5Y, or 5Y; value 
of 4 to 6; chroma of 1 or 2. It is silty clay loam, clay loam, silt loam, or loam. Sand content ranges from 15 
to 40 percent. Reaction ranges from moderately acid to slightly alkaline. 

COMPETING SERIES: These are the Ames, Leaksville, Pierron, Rushville, Watchung, and Zwingle 

11/15/2004 11 :33 AM 
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series. Ames soils average more than 20 percent sand in the particle size control section. Leaksville soils 
have a paralithic and lithic contact, both within 60 inches. Pierron and Rushville average less 15 percent 
sand throughout the series control section. Watchung soils formed in residuum, have rock fragments 
throughout the particle size control section, and are in a cool mesic temperature regime. Zwingle soils 
average more than 42 percent clay in the particle size control section and are in a cool mesic temperature 
regime. 

GEOGRAPHIC SETTING: Wynoose soils are on broad areas of till plains. Slopes range from O to 2 . 
percent. Wynoose soils formed in 30 to 55 inches of loess and the underlying silty or loamy pedisediment 
or coarser loess (Roxana silts). They are underlain by a Sangamon age paleosol formed in diamicton or 
accretion gley. The paleosol may or may not have been truncated by erosion prior to loess deposition. 
The mean annual air temperature ranges from 53 to 57 degrees F., mean annual precipitation ranges 
from 38 to 46 inches, frost free days range from 180 to 200, and elevation ranges from 350 to 700 feet 
above sea level. 

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Ava, Blair, Bluford, Hickory, Oskaloosa(T), 
Passport, and Racoon soils. The moderately well drained Ava and some\.vhat poorly drained Oskaloosa 
and Bluford soils are in a drainage sequence with Wynoose soils. They all have brittleness in the subsoil 
and are on ridges and knolls higher on the landform. The somewhat poorly drained Blair and Passport 
soils formed primarily in silty or loamy pedisediment, respectively, and are on back slopes or near the 
heads of drainageways below Wynoose soils. The well drained Hickory soils formed in diamicton on back 
slopes below Wynoose soils. Racoon soils are on foot slopes or on the stream terraces below the 
Wynoose soils. 

DRAINAGE AND PERMEABILITY: Poorly drained. The potential for surface runoff is low or medium. 
Periods of brief ponding can occui aftei heavy iains, generally during the period from Januarf through 
May. Permeability is moderately slow. If undrained, these soils have a water table within 0.5 foot of the 
surface between November and June in normal years. Where drained, the water table is within 1 foot of 
the surface between January and May in normal years. 

USE AND VEGETATION: Most areas of Wynoose soils are used to grow soybeans, corn, milo, and 
wheat. Native vegetation is deciduous forest consisting mainly of post oak, black oak, and hickory. 

DISTRIBUTION AND EXTENT: Southern Illinois. These soils are extensive (more than 140,000 acres 
correlated) in MLRA 113. 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTABLISHED: Washington County, Illinois, 1924. 

REMARKS: Diagnostic horizons and features recognized in ihis pedon are: 
ochric epipedon - the zone from the surface to a depth of 20 inches (Ap and Eg horizon); 
albic horizon - the zone from 7 to 20 inches (Eg horizons); 
argiilic horizon - the zone from approximately 20 to 88 inches (Btg1, Btg2, 2Btg3, 2Btg4, and 3Btgb 
horizons); 
abrupt textural change from the Eg2 to the Btg1 horizon; 
aquic conditions - chroma of 2 and redox concentrations between a depth of 16 and 20 inches and in the 
upper 5 inches of the argillic horizon; a positive reaction to alpha-alpha dipyridyl is assumed. 

With this update (8/2003), a new typical pedon is selected. Data from the former OSD site in Effingham 
County indicated that the pedon did not represent the Wynoose series because it did not have an abrupt 
textural change. 
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ADDITIONAL DATA: Data for several pedons ofWynoose soils are on file at the Illinois State Office. 

4 of 4 

National Cooperative Soil Survey 
U.S.A. 

11/15/2004 11:33 AM 



R17890Official Series Description - CISNE Series 

LOCATION CISNE 

Established Series 
Rev. JBF-KAG-TJE 
07/2004 

IL 

CISNE SERIES 

http://ortho.ftw.nrcs.usda.gov/cgi-bin/osd/osdname. cgi?-P 

The Cisne series consists of very deep, poorly drained, slowly or very slowly permeable soils on till 
plains. They formed in loess and the underlying gritty loess or pedisediment. Slopes range from O to 2 
percent. Mean annual air temperature is about 55 degrees F., and mean annual precipitation is about 42 
inches. 

TAXONOMIC CLASS: Fine, smectitic, mesic Mollie Albaqualfs 

TYPICAL PEDON: Cisne silt loam - in a nearly level cultivated field at an elevation of about 556 feet 
above MSL. (Colors are for moist soil unless otherwise stated.) 

Ap--0 to 8 inches; very dark grayish brown (10YR 3/2) silt loam, grayish brown (10YR 5/2) dry; moderate 
fine granular structure; friable; few very dark gray (1 OYR 3/1) organic coatings on faces of peds; about 1 
percent fine and medium weakly cemented iron-manganese nodules throughout; moderately acid; abrupt 
smooth boundary. (7 to 9 inches thick) 

Eg1--8 to 13 inches; grayish brown (10YR 5/2) silt loam, light gray (10YR 7/2) dry; moderate medium 
platy structure; friable; common fine prominent yellowish brown (10YR 5/8) masses of iron accumulation 
in the matrix; about 2 percent fine and medium weakly cemented iron-manganese nodules throughout; 
strongly acid; clear smooth boundary. 

Eg2--13 to 17 inches; light gray (10YR 7/2) and light brownish gray (10YR 6/2) silt loam, very pale brown 
(1 OYR 8/2) dry; moderate medium platy structure; friable; about 2 percent fine and medium weakly 
cemented iron-manganese nodules throughout; strongly acid; abrupt smooth boundary. (The combined 
thickness of the Eg horizon is 8 to 12 inches.) 

B/E--17 to 19 inches; gray (10YR 6/1) silty clay loam (B); moderate fine angular blocky structure; friable; 
common prominent light gray (10YR 7/1) silt coatings on faces of peds (E); common medium prominent 
yellowish red ( 5YR 4/6) masses of iron and manganese accumulation in the matrix; about 3 percent fine 
and medium weakly cemented iron-manganese nodules throughout; strongly acid; clear smooth 
boundary. (0 to 3 inches thick} 

Btg1--19 to 28 inches; grayish brown (10YR 5/2) silty clay loam; strong fine prismatic structure parting to 
strong fine blocky; firm; many distinct gray (1 OYR 5/1) clay films on faces of peds; common medium 
prominent yellowish red (5YR 4/6) masses of iron and manganese accumulation in the matrix; strongly 
acid; clear smooth boundary. 

Btg2--28 to 37 inches; grayish brown (10YR 5/2) silty clay loam; moderate medium angular blocky 
structure; firm; common distinct gray (1 OYR 5/1) clay films on faces of peds; common medium distinct dark 
yellowish brown (1 OYR 4/4) masses of iron and manganese accumulation in the matrix; strongly acid; 
clear smooth boundary. (The combined thickness of the Btg horizons is 13 to 31 inches.) 

(__ 2Btg3--37 to 43 inches; light brownish gray (2.5Y 6/2) silty clay loam; weak coarse angular blocky 
structure; firm; few faint gray (1 OYR 5/1) clay films on faces of peds; common medium and coarse distinct 
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dark yellowish brown ( 1 0YR 4/4) masses of iron and manganese accumulation in the matrix; about 15 
(- percent sand; few pebbles; strongly acid; gradual smooth boundary. (6 to 15 inches thick) 
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2BCg--43 to 60 inches; light brownish gray (2.5Y 6/2) silty clay loam; weak coarse angular blocky 
structure; firm; common coarse distinct dark yellowish brown (1 0YR 4/4) masses of iron and manganese 
accumulation in the matrix; about 15 percent sand in upper part and the content of sand increases with 
increasing depth; few pebbles; moderately acid; gradual smooth boundary. (0 to 14 inches thick) 

2Cg--60 to 80 inches; dark grayish brown (1 0YR 4/2) silt loam; ; massive; firm; many coarse prominent 
gray (N 6/) and light gray (N 7/) iron depletions in the matrix; few fine and medium iron-manganese 
concretions throughout; about 20 percent sand; few pebbles (about 2 percent); slightly acid. 

TYPE LOCATION: Jasper County, Illinois; about 2 miles west of Newton; 1,960 feet west and 420 feet 
south of northeast corner of sec 3, T. 6 N., R. 9 E. of the third Principal Meridian; 9 feet north and 25 feet 
east of the southwest corner of plot 309 at the Newton Experiment Station. USGS Newton, IL topographic 
quadrangle; latitude 38 degrees, 59 minutes, 36.4 seconds North and longitude 88 degrees, 11 minutes, 
42.8 seconds West; NAD 27; UTM Zone 16S 0396491E 4316521N. 

RANGE IN CHARACTER/ST/CS: The depth to the lithologic discontinuity (same as thickness of Peoria 
loess) ranges from 30 to 55 inches. The depth to the top of the argillic horizon ranges from 16 to 21 
inches. The depth to the base of the argillic horizon ranges from 40 to 65 inches. The particle size control 
section averages between 35 and 42 percent clay. 

The Ap or A horizon has value of 2 or 3 (4 or 5 dry), and chroma of 1 to 3. Reaction ranges from strongly 
acid to slightly alkaline. It is silt loam. Sand content ranges from 5 to 15 percent. 

The Eg horizon has hue of 10YR or 2.5Y, value of 4 to 7, and chroma of 1 or 2. Reaction dominantly 
ranges from very strongly acid to moderately acid, except it ranges higher in some pedons that have been 
limed. It is silt loam or silt. Sand content ranges from 5 to 10 percent. 

The B/E horizon has hue of 1 0YR or 2.5Y, value of 5 or 6, and chroma of 1 or 2. Redoximorphic features 
have hue of 1 0YR, 7 .5YR, or 5YR, value of 4 or 5, and chroma of 3 to 8. It is silt loam or silty clay loam. 
Reaction ranges from very strongly acid to moderately acid. 

Some pedons have a BE horizon that is less than 3 inches thick. 

The Big horizon has hue of 1 0YR or 2.5Y, value of 4 to 6, and chroma of 1 or 2. Redoximorphic features 
have hue of 10YR, 7.5YR, 5YR or 2.5Y; value of 4 to 6; and chroma of 1 to 8. It is silty clay loam or silty 
clay. Average clay content ranges for 37 to 42 percent and ranges from 33 to 45 percent in individual 
subhorizons. Average sand content ranges from 4 to 10 percent. Reaction ranges from very strongly acid 
io moderately acid. 

The 2Btg or 2BCg horizon has hue of 2.5Y or 1 0YR, value of 4 to 6, and chroma of 1 or 2. It is silty clay 
loam, ciay loam, loam or silt loam. Average sand content ranges from 15 to 30 percent. Sand content in 
individual subhorizons ranges from 10 to 45 percent. Gravel content ranges from a few pebbles to 1 0 
percent. Reaction ranges from strongly acid to slightly acid. 

The 2Cg horizon has hue or 1 0YR or 2.5Y, value of 3 to 6, and chroma of 1 or 2. It is silty clay loam, clay 
loam, loam, or silt loam. Average sand content ranges from 15 to 45 percent. Gravel content ranges from 
2 to 15 percent. Reaction ranges from neutral to moderately acid. 

Some pedons have a 3Ab or 3Btgb horizon which has similar properties as the 2Cg. 

COMPETING SERIES: These are tne Cowden, Denny, and Smilewille series. Cowden and Denny soils 
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average less than 10 percent sand in the lower part of the series control section. Smileyville soils average 
more than 42 percent clay in the particle size control section. 

GEOGRAPHIC SETTING: Cisne soils formed in 30 to 55 inches of loess and the underlying 
pedisediment are on broad summits and benches on till plains thought to be of Illinoisan age. Slopes 
range from Oto 2 percent. The mean annual air temperature ranges from 53 to 57 degrees F., mean 
annual precipitation ranges from 38 to 48 inches, average number of frost free days ranges from 175 to 
200 days, and elevation ranges from 400 to 700 feet above mean sea level. A bench phase is recognized 
for soils on low bedrock controlled benches in Franklin and Jefferson Counties. A mine-sinks phase is 
recognized for soils in areas of Perry County that have subsided due to subsurface mine wall collapse. 

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Hoyleton, Huey, and Wynoose soils. 
Hoyleton soils are better drained and are on low convex ridge summits above the Cisne soils. Huey soils 
have a natric horizon and are in adjacent similar areas or in a complex pattern with the Cisne soil. 
Wynoose soils have a moist color value of 4 or more in the surface layer and are in similar nearby 

positions. 

DRAINAGE AND PERMEABILITY: Cisne soils are poorly drained. The potential for surface runoff is 
negligible to medium. Permeability is slow or very slow and saturated hydraulic conductivity is 0.1 to 1.0 
(m s-1). These soils have an apparent water table within 1 foot of the surface at some time between 
January and May in normal years. In areas of mine sinks, Cisne soils have a perched water table as much 
as 6 feet above the surface to 1 foot below the surface at some time between February and July in normal 

years. 

USE AND VEGETATION: Most areas of Cisne soils are used to grow corn, soybeans, and wheat. Native 
vegetation is prairie grasses with some widely spaced trees in places. 

DISTRIBUTION AND EXTENT: MLRA 113, Southern Illinois. Cisne soils are extensive {about 380,000 
acres correlated). 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTABLISHED: Washington County, Illinois, 1927. 

REMARKS: This update (7/2004) changes the classification from Vertie Albaqualfs to Mollie Albaqualfs. 

These soils are in the area of Illinois known as the "gray prairie clay pans". 

The relatively high content of sand in the Ap and Eg horizons (predominantly loess derived) is thought to 
be due to a combination of erosion by wind and water of the finer silts and clays which tends to 
concentrate the remaining sand, mixing of underlying sediments by crayfish, and from deposition of sand 
in runon water. 

The loamy sediments in the lower one-half of the series control section consist of reworked material 
derived from the upper horizons of the Sangamon paleosol mixed with an increment of early Wisconsinan 
loess. The materials are sometimes referred to by the general term "Roxana silts" or gritty loess. In some 
pedons they include pebbles of the Illinoisan till concentrated by erosion. 

A bench phase is recognized for soils on low bedrock controlled benches in Franklin and Jefferson 
Counties. A mine-sinks phase is recognized for soils in areas of Perry County that have subsided due to 
subsurface mine wall collapse 

Diagnostic horizons and features recognized in the pedon are: 
ochric epipedon - the zone from the surface to approximately 17 inches (Ap, Eg1, and Eg2 horizons). The 
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upper portion meets the requirements of a mollic epipedon except for thickness; the lower portion 
commonly has less than 50 percent base saturation. 
albic horizon - the zone from approximately 8 to 17 inches (Eg1 and Eg2 horizons); 
argillic horizon - the zone from approximately 17 to 43 inches (B/E, Btg1, Btg2, and 2Btg3 horizons); 
abrupt textural change from the Eg2 to Btg1 horizon; 
aquic conditions - chroma of 1 or 2 and redox concentrations in all horizons below the Ap; 
Aquic moisture regime; 
mesic temperature regime. 

ADDITIONAL DA TA: Data for the typical pedon is on file at the NRCS Illinois State Office and the NSSL. 
University of Illinois, Agronomy Department Laboratory numbers are 18276 to 18294. 

National Cooperative Soil Survey 
U.S.A. 
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Table 1. Johnston City Wetlands Assessment. NWI 1: Woody overstory dominant species 

summary (by 1/1 Dae circular plot, DBH inches). 

DBH 

Unit ID Plot Dom. Overstory Spp. n Min Max Ave 

1 Acer rubrum 17 3.1 25.9 7.9 

Ulmus rubra 2 5.1 14.5 9.8 

Quercus palustris 2 15.6 25.2 20.4 

2 Acerrubrum 11 3.4 12.7 6.5 

U/mus rubra 3 2.8 4.4 3.4 

Sassafras albidum 2 9.2 13.1 11.2 

Carya laciniosa 1 7.7 7.7 7.7 

3 U/mus rubra 7 3.4 10.2 4.9 

Fraxinus pennsylvanica 4 4.1 8.3 5.8 

Acerrubrum 3 10.3 15.8 12.9 

Quercus palustris 2 10.3 19.4 14.9 

4 Acer rubrum 12 3.0 18.6 7.5 

Fraxinus pennsylvanica 4 2.9 14.9 9.9 

Ulmus rubra 4 3.1 6.8 5.2 

Sassafras albidum 2 4.7 11.9 8.3 

5 Ulmus rubra 7 3.3 11.3 6.0 

Acer rubrum 5 3.6 15.3 9.0 

Carya laciniosa 3 4.5 9.7 6.9 

Ouercus palustris 1 21.1 21.1 21.1 

6 Acerrubrum 23 2.8 12.6 8.2 

Sassafras albidum 2 4.0 5.0 4.5 

G!editsia triacanthos 1 3.4 3.4 3.4 

Ouercus palustris 1 7.3 7.3 7.3 

7 Carya laciniosa 13 3.6 18.2 7.6 

Fraxinus pennsylvanica 3 4.5 11.2 8.5 

U/mus rubra 2 4.6 10.1 7.4 

Ce/tis occidentalis 1 10.0 10.0 10.0 

8 Quercus palustris 6 4.1 18.1 12.7 

Acer rubrum 2 5.7 11.1 8.4 

Carya laciniosa 2 13.0 15.1 14.1 

Fraxinus pennsylvanica 2 6.5 13.6 10.1 

9 Acer rubrum 7 3.3 16.6 7.5 

Quercus palustris 4 18.1 27.9 22.2 

Betuala nigra 3 8.9 12.1 10.2 

U/mus rubra 3 3.3 5.9 4.2 

10 Quercus palustris 9 9.3 19.4 12.6 

Ulmus americana 4 3.1 11.7 6.1 

Ouercus imbricaria 2 11.8 12.9 12.4 

U!mus rubra 1 3.4 3.4 3.4 

11 Acer rubrum 11 4.5 15.9 8.8 

Betua/a nigra 4 5.0 8.1 6.6 

Ouercus imbricaria 3 10.2 22.0 16.2 

U/mus americana 1 6.8 6.8 6.8 

12 Acer rubrum 7 6.8 19.8 11.4 

Quercus palustris 5 12.1 16.4 14.7 

Carya laciniosa 3 3.5 15.7 10.4 
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( Sassaf,--as albidum 2 2.9 3.4 3.2 

13 Acer rubrum 18 3.1 11.3 7.1 

Quercus imbricaria 3 14.1 16.2 14.8 

Carya ovata 2 9.5 11.5 10.5 

Ulmus americana 1 3.6 3.6 3.6 

14 Acer rubrum 10 4.2 35.5 17.3 

Ulmus americana 4 3.3 8.1 5.7 

Quercus palustris 4 15.0 22.8 18.2 

Batu/a nigra 3 8.8 11.8 10.2 

15 Acer rubrum 7 4.8 14.3 8.8 

Quercus palustris 4 15.3 25.7 20.5 

Ulmus americana 4 3.3 8.1 5.7 

16 Diospyros virginiana 5 7.0 10.0 9.2 

Quercus imbricaria 5 9.9 21.2 15.5 

Acerrubrum 4 3.3. 4.7 3.8 
Que;cus pa!ustris A 14.1 24.7 19.8 ~ 

17 Quercus palustris 7 14.5 22.8 19.5 

Batu/a nigra 1 8.1 8.1 8.1 

Acerrubrum 1 8.6 8.6 8.6 

U/mus rubra 1 4.2 4.2 4.2 
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Table 2. Johnston City Wetlands Assessment. NW12: Woody overstory dominant species summary 

(b~ 1/10ac circular plot, DBH inches). 

DBH 

Unit ID Plot Dom. Overstory Spp. n Min Max Ave 

1 U/mus americana 9 2.8 13.1 7.0 

Fraxinus pennsylvanica 3 4.0 14.8 8.5 

Quercus pa/ustris 2 10.9 27.0 19.0 

Ulmus americana 1 4.1 4.1 4.0 

2 Betula nigra 17 5.9 15.7 9.5 

Acerrubrum 8 3.1 15.3 8.1 

U/mus americana 8 2.8 10.2 5.2 
Quercus imbricaria 3 3.0 13.8 7.1 

3 Acer rubrum 13 5.0 16.3 8.7 
Betula nigra 3 6.4 19.5 14.1 

U/mus americana 3 4.2 4.9 4.5 

Quercus palustris 1 20.9 20.9 20.9 

4 Betula nigra 13 4.0 17.1 6.1 

Acerrubrum 7 3.0 4.6 4.2 

U/mus americana 6 3.0 15.1 7.5 

Acer negundo 2 5.1 4.6 4.9 

5 Betula nigra 4 14.3 18.1 16.5 
U/mus americana 1 10.1 10.1 10.1 

Acer negundo 1 4.0 4.0 4.0 

Jug/ans nigra 1 11.7 11.7 11.7 

6 Fraxinus pennsylvanica 6 4.6 17.0 8.8 

Acer rubrum 6 4.0 19.3 9.4 

Quercus rubra 2 8.6 15.4 12.0 

Betula nigra 1 12.4 12.4 12.4 

7 Acerrubrum 3 7.3 37.5 17.9 

Acer negundo 3 4.6 6.7 5.6 

Fraxinus pennsylvanica 2 14.6 18.2 16.4 

Nyssa sylvatica 1 12.8 12.8 12.8 

8 Carya ovata 6 5.7 20.5 14.5 

Liquidambar styraciflua 2 3.8 5.0 4.4 
Fraxinus pennsylvanica 2 5.4 19.1 12.3 

Acer negundo 1 4.5 4.5 4.5 

9 Ce/tis occidentalis 5 3.5 6.9 5.4 

Liriodendron tulipifera 3 13.5 18.7 16.2 

Fraxinus pennsy/vanica 2 14.3 15.1 14.7 

Carya tomentosa 1 7.3 7.3 7.3 

10 Ulmus rubra 8 3.8 10.2 6.2 

Ulmus americana 5 4.0 5.9 4.8 

Prunus serotina 2 15.3 15.4 15.4 

Nyssa sy/vatica 1 11.3 11.3 11.3 

11 Liriodendron tulipifera 7 5.8 18.0 9.8 

Camus florida 4 3.0 4.5 3.9 

Carya ovata 3 6.8 14.8 10.7 

U/mus americana 3 4.5 12.5 8.6 
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12 Ulmus americana 4 2.1 11.5 6.9 
Ce/tis occidentalis 1 7.0 7.0 7.0 
Acer rubrum . 1 18.5 18.5 18.5 
Quercus alba 1 23.2 23.2 23.2 

13 U/mus rubra. 4 7.3 13.2 10.0 
Ulmus americana 3 3.8 10.2 7.2 
Betula nigra 1 9.7 9.7 9.7 
Jug/ans nigra 1 6.1 6.1 6.1 

14 Ulmus americana 4 4.3 10.9 8.4 
Fraxinus pennsylvanica 3 7.5 13.5 9.7 
Betula nigra 2 5.1 13.1 9.1 
Jug/ans nigra 2 7.6 19.1 13.4 

15 Fraxinus pennsylvanica 3 5.9 12.1 9.0 
Comus florida 2 5.5 6.6 6.1 
Liriodendron tulipifera 2 15.5 22.7 19.1 
Carya /aciniosa 1 6.2 " ,, 6.2 '-'-~ 

16 Ulmus rubra 6 4.3 14.7 8.8 
Nyssa sylvatica 2 4.4 14.0 9.2 
Ce/tis occidentalis 2 5.2 14.0 9.6 
Liriodendron tu/ipifera 1 23.5 23.5 23.5 

17 Betula nigra 3 8.2 9.2 8.9 
Acerrubrum 3 3.3 4.9 4.0 
Comus f/orida 3 3.0 3.7 3.4 
Acer negundo 2 5.4 7.6 6.5 

18 Fraxinus pennsylvanica 3 10.2 19.0 13.2 
Betula nigra 2 14.9 20.1 17.5 
Carya laciniosa 2 8.4 15.8 12.1 
Prunus serotina 1 12.9 12.9 12.9 

19 Acer rubrum 3 6.4 15.0 10.5 
U/mus americana 2 8.3 12.0 10.2 
Nyssa sylvatica 1 13.5 13.5 13.5 
Quercus palustris 1 23.5 23.5 23.5 

20 U/mus americana 6 4.0 16.5 8.1 
Betula nigra 3 8.8 19.3 13.8 
Acer rubrum 1 16.8 16.8 16.8 
Ce/tis occidentalis 1 13.3 13.3 13.3 

21 Betula nigra 9 7.8 15.7 11.8 
Ulmus americana 8 3.5 11.3 7.5 
Acer rubrum 7 3.6 24.8 14.8 
Quercus pa/ustris 3 9.4 17.2 14.2 

22 Betula nigra 17 3.6 11.1 7.4 
Acer rubrum 9 3.2 14.2 7.8 
U/mus americana 6 3.7 12.2 7.1 

23 U/mus americana 8 3.0 12.3 6.5 
Quercus pa/ustris 6 4.3 22.1 14.0 
Betula nigra 6 4.3 15.5 10.0 
Acer rubrum 4 2.6 12.2 5.5 

24 Betu/a nigra 8 9.2 14.6 12.4 
Ulmus americana 6 4.2 15.2 8.5 

l 
Quercus pa/ustris 2 8.6 16.8 12.7 
Ulmus rubra 1 7.9 7.9 7.9 
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25 U/mus americana 13 3.7 11.9 6.9 

Acer rubrum 4 3.9 16.6 10.6 

Ce/tis occidenta/is 2 3.6 16.5 10.1 

Betula nigra 1 10.2 10.2 10.2 

26 Acer rubrum 14 3.5 17.7 8.2 

U/mus americana 6 5.0 17.1 9.2 

Quercus pa/ustris 2 22.8 23.5 23.2 

Quercus alba 2 11.8 23.4 17.6 
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Table 3. Johnston City Wetlands Assessment. South wetland units: Woody overstory dominant 

species summary (by 1/10ac circular plot. DBH inches). 

DBH 
Unit iD Pict Dom. Oversto~ Spp. n Min Max Ave 

81 9 Betula nigra 16 6.0 15.8 9.0 

U/mus americana 10 3.3 10.8 4.8 

Acerrubrum 6 3.7 7.6 5.7 

10 Betula nigra 13 6.5 11.9 9.4 

Acer rubrum 12 3.6 21.6 8.3 

Ulmus americana 6 2.9 8.4 4.7 

82 11 Betula nigra 47 2.7 8.1 5.4 

Acerrubrum 15 2.6 8.9 4.5 

12 Betula nigra 36 2.5 10.2 5.2 

Acerrubrum 22 2.5 7.6 4.1 

83 13 Betula nigra 20 2.5 6.8 4.5 

Acerrubrum 18 2.7 7.5 3.6 

Elaeagnus umbe/iata 2 3.0 3.5 3.3 

Platanus occidentalis 2 2.6 4.2 3.4 

14 Acerrubrum 17 2.6 11.9 5.5 

Betula nigra 15 3.3 10.3 6.8 

Quercus palustris 3 4.6 8.6 6.5 

Fraxinus pennsylvanica 1 3.6 3.6 3.6 

S4 5 Acer rubrum 24 3.2 11.8 7.1 

Betula nigra 12 5.0 14.2 9.0 

U/mus americana 2 4.1 4.1 4.1 

6 Betula nigra 29 4.6 12.7 7.7 

Acerrubrum 11 2.9 9.1 4.2 

U/mus americana 3 3.5 4.4 3.9 

85 7 Acer rubrum 10 2.6 9.8 5.9 

Betula nigra 4 11.7 17.1 13.3 

Ulmus americana 2 3.8 7.1 5.5 

Tilia americana 1 3.7 3.7 3.7 

8 Betula nigra 16 6.0 15.8 9.0 

Ulmus americana 10 3.3 10.8 4.8 

Acerrubrum 6 3.7 7.6 5.7 

17 Betula nigra 16 5.9 16.2 8.0 

Ulmus americana 2 3.4 4.5 4.0 

Fraxinus pennsylvanica 1 4.6 4.6 4.6 

Gleditsia triacanthos 1 9.3 9.3 9.3 

18 G/editsia triacanthos 5 4.6 10.2 7.1 

U/mus americana 4 4.2 8.3 6.4 

Betula nigra 3 13.6 22.7 18.6 

Prunus serotina 3 7.6 17.4 11.2 

Ce/tis occidentalis 3 6.2 14.0 10.6 

Quercus imbricaria 2 7.3 8.4 7.9 

Acer rubrum 1 9.0 9.0 9.0 

Jug/ans nigra 1 6.0 6.0 6.0 

l 88 3 Acerrubrum 29 2.6 11.6 6.4 

Betula nigra 7 7.8 10.0 8.6 
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Ulmus americana 6 2.9 7.7 4.0 

Jug/ans nigra 1 4.9 4.9 4.9 

4 Acer rubrum 14 3.0 8.7 5.9 

Betula nigra 13 3.2 13.1 7.6 

Ulmus americana 1 4.0 4.0 4.0 

Fraxinus pennsy/vanica 1 3.9 3.9 3.9 

S9 1 Betula nigra 22 3.5 12.2 7.4 

Prunus serotina 6 8.5 3.1 4.9 

Acer saccharinum 2 2.9 4.1 3.5 

Ulmus americana 1 3.6 3.6 3.6 

2 Betula nigra 13 2.7 11.9 7.1 

Quercus pa/ustris 2 20.7 27.5 23.8 

G/editsia triacanthos 2 2.8 5.0 3.9 

Acer saccharinum 1 2.8 2.8 2.8 

S11 16 Acer rubrum 18 2.8 9.2 5.6 

Betuia nigra 8 2.7 11.5 ..,. "' I .C> 

U/mus americana 4 3.4 6.5 5.5 

Prunus serotina 2 2.9 7.4 5.2 

S12 15 G/editsia triacanthos 5 3.2 7.8 5.5 

Ce/tis occidentalis 5 2.6 7.8 4.4 

Jug/ans nigra 3 4.1 12.0 8.4 

Ulmus americana 3 2.9 7.0 4.7 
Fraxinus pennsy/vanica 2 5.2 3.2 4.2 

! 
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( Table 4. Johnston City Wetlands Assessment. Supplemental main stream channel woody 
overstory dominant species summary (occurring within 50 x 100 foot rectangular streamside 
lots. 

DBH 
Unit ID Plot Dom. Overstory Spp. n Min Max Ave 

19 Prunus serotina 5 11.3 17.8 15.3 

Platanus occidentalis 2 17.6 13.3 15.5 

Acer rubrum 1 15.8 15.8 15.8 

Quercus palustris 1 15.1 15.1 15.0 

20 Betula nigra 11 9.3 17.2 12.2 

Acer rubrum 9 5.6 12.7 8.0 

Ce/tis occidenta/is 2 4.4 7.0 5.7 

Populus deltoides 1 22.3 22.3 22.3 

21 Betula nigra 4 16.5 27.9 22.2 

Ce/tis occidentalis 3 5.4 7.2 6.3 

U/mus americana 2 4.9 15.3 10.1 

Acer negundo 1 16.4 16.4 16.4 

22 Jug/ans nigra 8 8.5 18.0 13.8 

Prunus serotina 3 4.0 14.7 7.6 

Quercus pa/ustris 1 30.6 30.6 30.6 

Acer rubrum 1 12.7 12.7 12.7 

23 Prunus serotina 5 3.1 8.1 5.4 

Betula nigra 3 5.1 27.1 13.9 

Ce/tis occidentalis 2 11.0 18.0 14.5 
Quercus pa/ustris 2 29.5 11.7 20.6 

24 Betula nigra 9 4.1 10.2 7.6 

Prunus serotina 7 5.0 14.1 8.7 

Jug/ans nigra 3 7.0 10.7 8.5 
Ce/tis occidentalis 1 6.1 6.1 6.1 

25 Betula nigra 11 3.8 11.9 7.9 

Prunus serotina 9 3.9 9.1 7.0 
Sassafras albidum 3 3.5 4.2 3.9 
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Table 5a. Johnston City Wetlands Assessment. Woody overstory species recorded in 

existing NW! (NW/ 1 and NW/ 2) and south field pa/ustrine forested wetland units ( percent 

occurrence within 68 1/10ac circular plots). 

Scientific Name Common Name cc NWIS % Frequency (N/68) N 

Acer negundo Box elder FACW- 39.70 27 

Acer rubrum Red maple 5 FACW- 75.00 51 

Acer saccharinum Silver maple 1 FACW 2.94 2 

Betu/a nigra River birch 4 FACW 60.29 41 

Carya /aciniosa Shellbark hickory 7 FACW 17.65 12 

Carya ovata Shagbark hickory 4 FACU 4.41 3 

Carya tomentosa Mockernut hickory 6 UPL 1.47 1 

Ce/tis occidentalis Hackberry 3 FAC- 29.41 20 

Cercis canadensis Redbud 3 FACU 1.47 1 

Camus florida Flowering dogwood 5 FACU- 4.41 3 

Diospyros virginiana Persimmon 2 FAC 1.47 1 

Fraxinus pennsylvanica Green ash 2 FACW 41.18 28 

Gleditsia triacanthos Honey locust 2 FAC 11.76 8 

Jug/ans nigra Black walnut 4 FACU 19.12 13 

Uquidambar styracif/ua Sweetgum 6 FACW 1.47 1 

Liriodendron tulipifera Tulip poplar 6 FACU+ 5.88 4 

Marus alba White mulberry • FAC 1.47 1 

Marus rubra Red mulberry 4 FAC- 1.47 1 

Nyssa sylvatica Black gum 7 UPL 11.76 8 

Platanus occidentalis Sycamore 3 FACW 2.94 2 

Populus deltoides Cottonwood 2 FAC+ 1.47 1 

Prunus serotina Black cherry 1 FACU 35.29 24 

Quercus alba White oak 5 FACU 4.41 3 

Quercus imbricaria Shingle oak 2 FAC- 19.12 13 

Quercus lyrata Overcup oak 7 OBL 1.47 1 

Quercus palustris Pin oak 4 FACW 42.65 29 

Quercus rubra Red oak 5 FACU 4.41 3 

Sassafras albidum Sassafras 2 FACU 25.00 17 

Ti/ia americana Basswood 5 FACU 7.35 5 

U/mus americana American elm 5 FACW- 70.59 48 

Ulmus rubra Slippery elm 3 FAG 27.94 19 

E/eaegnus umbellata Autimn olive • UPL 1.47 
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( Table Sb. Johnston City Wetlands Assessment. Woody overstory species (percent 

frequency occurrence summary, rank order by % frequency). 

Scientific Name Common Name cc NWIS % Frequency (N/68) N 

Acer rubrum Red maple 5 FACW- 75.00 51 

U/mus americana American elm 5 FACW- 70.59 48 

Betula nigra River birch 4 FACW 60.29 41 

Quercus palustris Pin oak 4 FACW 42.65 29 

Fraxinus pennsylvanica Green ash 2 FACW 41.18 28 

Acer negundo Box elder 1 FACW- 39.70 27 

Prunus serotina Black cherry 1 FACU 35.29 24 

Ce/tis occidentalis Hackberry 3 FAC- 29.41 20 

U/mus rubra Slippery elm 3 FAC 27.94 19 

Sassafras a/bidum Sassafras 2 FACU 25.00 17 

Jug/ans nigra Black walnut 4 FACU 19.12 13 

Quercus imbricaria Shingle oak 2 FAG- 19.12 13 

Carya /aciniosa Shellbark hickory 7 FACW 17.65 12 

Gleditsia triacanthos Honey locust 2 FAC 11.76 8 

Nyssa sylvatica Black gum 7 UPL 11.76 8 

Ti/ia americana Basswood 5 FACU 7.35 5 

Liriodendron tulipifera Tulip poplar 6 FACU+ 5.88 4 

Carya ovata Shagbark hickory 4 FACU 4.41 3 

Comus florida Flowering dogwood 5 FACU- 4.41 3 

Quercus alba White oak 5 FACU 4.41 3 

Quercus ru bra Red oak 5 FACU 4.41 3 

Acer saccharinum Silver maple 1 FACW 2.94 2 

Platanus occidentalis Sycamore 3 FACW 2.94 2 

Carya tomentosa Mockemut hickory 6 UPL 1.47 1 

Cercis canadensis Redbud 3 FACU 1.47 1 

Diospyros virginiana Persimmon 2 FAC 1.47 1 

Liquidambar styraciflua Sweetgum 6 FACW 1.47 1 

Marus alba White mulberry • FAG 1.47 1 

Morus rubra Red mulberry 4 FAC- 1.47 1 

Populus deltoides Cottonwood 2 FAG+ 1.47 1 

Quercus /yrata Overcup oak 7 OBL 1.47 1 

Eleaegnus umbel/ata Aufimn olive • UPL 1.47 
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Table 6a. Johnston City Wetlands Assessment Herbaceous understory species summary (percent 

freauencl'. of species occurring in 4 -1m square guadrats nested within 1/10 acre circular plots). 

Scientific Name Common Name cc NV'J!S % Frequency {N/244) N 

Agrimonia parviflora Small flowered agrimony 5 FAG+ 0.41 1 

Asplenium platyneuron Ebony spleenwort 4 FACU 0.82 2 

Boehmeria cylindrica False nettle 3 OBL 8.20 20 

Botrychium dissectum Cut-leaved grape fern 6 FAG 4.92 12 

Campanula rapuncu/oides Creeping bellflower * UPL 0.41 1 

Campsis radicans Trump et creeper 2 FAG 16.80 41 

Carex scoparia Broomsedge 5 FACW 0.82 2 

Carex squarrosa Squarrose sedge 5 OBL 1.23 3 

Ce/tis occientalis Hackberry 3 FAG- 3.28 8 

Chasmanthium latifo/ium Sea oat grass 4 FACW 2.87 7 

Desmodium paniculatum Panicled tick-trefoil 2 FACU 0.82 2 

Diospyros virginiana Persimmon 2 FAG 0.41 1 

Elymus virginiana Virginia wild rye 4 FACW- 2.87 7 

Erigeron canadensis Horseweed 0 FAG- 1.23 3 

Eupatorium rugosum White snakeroot 2 FACU 5.33 13 

Fraxinus pennsylvanica Green ash 2 FACW 11.48 28 

Ga/ium pilosum Hairy bedstraw 7 UPL 0.41 1 

Geum canadense White avens 2 FAG 0.82 2 

Lonicera japonica Japanese honeysuckle * FACU 54.10 132 

Malva neglecta Common mallow * UPL 0.41 1 

Muh/enbergia frondosa Satin grass 3 FACW 3.69 9 

Parthenocissus quinquefolia Virginia creeper 2 FAG- 3.69 9 

Passiflora lutea Yellow passionflower 6 UPL 0.82 2 

Penthorium sedoides Ditch stonecrop 2 OBL 0.41 1 

Phyto/acca americana Pokeweed 1 FAG- 2.87 7 

Pi/ea pumila Clearweed 3 FACW 1.64 4 

Poaceae unknown grass * * 1.64 4 

Quercus imbricaria Shingle oak 2 FAG- 0.41 

Quercus palustris Pin oak 4 FACW 0.41 

Quercus rubra Red oak 5 FACU 0.41 

Rosa multiflora Multiflora rose * FACU 0.82 2 

Rubus occidentalis Black raspberry 2 FACU 11.07 27 

Sanicu/a gregaria Clustered snakeroot 2 FAG+ 3.69 9 

Sassafras a/bidum Sassafras 2 FACU 0.41 1 

Smilax rotundifolia Greenbriar 4 FAG 6.15 15 

Symphoricarpos orbiculatas Buckbrush 1 FACU 1.64 4 

Toxicodendron radicans Poison ivy 1 FAG 30.74 75 

Ulmus americana American elm 5 FACW- 0.82 2 

Ulmus rubra Slippery elm 3 FAG 1.23 3 

Viola papilionacea Common blue violet 1 FAG 0.41 1 

Vitis cinerea Winter grape 4 FACW- 0.82 2 
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Table 6b. Johnston City Wetlands Assessment. Herbaceous understory species summary (decreasing 
rank order of percent frequency of species occurring in 4 -1 m square quadrats nested within 1110 acre 
circular plots). 

Scientific Name Common Name cc NWIS % Frequency (N/244) N 

Lonicera japonica Japanese honeysuckle • FACU 54.10 132 

Toxicodendron radicans Poison ivy 1 FAG 30.74 75 

Campsis radicans Trumpet creeper 2 FAG 16.80 41 

Fraxinus pennsylvanica Green ash 2 FACW 11.48 28 

Rubus occidentalis Black raspberry 2 FACU 11.07 27 

Boehmeria cy/indrica False nettle 3 OBL 8.20 20 

Smilax rotundifolia Greenbriar 4 FAG 6.15 15 

Eupatorium rugosum White snakeroot 2 FACU 5.33 13 

Botrychium dissectum Cut-leaved grape fern 6 FAG 4.92 12 

Muhlenbergia frondosa Satin grass 3 FACW 3.69 9 

Parthenocissus quinquefolia Virginia creeper 2 FAG- 3.69 9 

Sanicula gregaria Clusterd snakeroot 2 FAG+ 3.69 9 

Ce/tis occientalis Hackberry 3 FAG- 3.28 8 

Chasmanthium /atifo/ium Sea oat grass 4 FACW 2.87 7 

Elymus virginiana Virginia wild rye 4 FACW- 2.87 7 

Phytolacca americana Pokeweed 1 FAG- 2.87 7 

Pi/ea pumila Clearweed 3 FACW 1.64 4 

Poaceae unknown grass • • 1.64 4 

Symphoricarpos orbiculatas Buckbrush 1 FACU 1.64 4 

Carex squarrosa Squarrose sedge 5 OBL 1.23 3 

Erigeron canadensis Horseweed 0 FAG- 1.23 3 

U/mus rubra Slippery elm 3 FAG 1.23 3 

Asplenium platyneuron Ebony spleenwort 4 FACU 0.82 2 

Carex scoparia Broomsedge 5 FACW 0.82 2 

Desmodium panicu/atum Panicled tick-trefoil 2 FACU 0.82 2 

Geum canadense White avens 2 FAG 0.82 2 

Passif/ora /utea Yellow passionflower 6 UPL 0.82 2 

Rosa multiflora Multiflora rose • FACU 0.82 2 

Ulmus americana American elm 5 FACW- 0.82 2 

Vitis cinerea Winter grape 4 FACW- 0.82 2 

Agrimonia parviflora Small flowered agrimony 5 FAG+ 0.41 1 

Campanula rapunculoides Creeping bellfiower • UPL 0.41 1 

Diospyros virginiana Persimmon 2 FAG 0.41 1 

Galium pilosum Hairy bedstraw 7 UPL 0.41 

Malva neglecta Common mallow • UPL 0.41 

Penthorium sedoides Ditch stonecrop 2 OBL 0.41 1 

Quercus imbricaria Shingle oak 2 FAG- 0.41 1 

Quercus palustris Pin oak 4 FACW 0.41 1 

Quercus rubra Red oak 5 FACU 0.41 1 

Sassafras a/bidum Sassafras 2 FACU 0.41 1 

Viola papi/ionacea Common blue violet 1 FAG 0.41 1 
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PART II ATTACHMENT II.IO.A 
PHASE I CULTURAL RESOURCES SURVEY REPORT 

(Modification Submittal - May 2005) 
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ATTACHMENT TO ITEM II-10-A 
Cultural Resource Information 

A review of the National Register of Historic Places indicates that there are no 

locations listed ,vithin the permit area or the shadow area. 

An inventory of structures performed during the data collection phase of the 

permit process did not yield any structures in the shadow area that may be eligible for 

listing within the National Register of Historic Places. 

The Phase I Cultural Resources Survey of the permit area indicated that six sites 

are potentially eligible. A map follows which illustrates the location of these sites. 

Three of these sites are small cemetery locations. Above ground grave stones 

were found in only one site (Site 11WM150) and this site is located outside of the permit 

area. The other two cemetery sites are identified by verbal history with a local resident. 

A phase II survey is being performed during the spring and sununer of 2005 to better 

identify the near term construction sites that may be eligible for listing within the 

National Register of Historic Places. This work is being performed in concurrence with 

the Preservation Services Division of the Illinois Department of Natural Resources. 

Site 11 WMl 15 has been identified as a post office location. It is within the 

permit area but is in the area of the proposed refuse expansion in the future years. 

Site 11 WMl 16 has been identified as a historic farmstead. It is within a 

ventilation shaft area. A Phase II Survey will be performed on this site prior to 

disturbance by the coal mine construction. 

Site 11 WMl 18 has been identified as a historic farmstead with a possible 

cemetery (verbal history). A Phase II Survey will be performed on this site prior to 

disturbance by the coal mine construction. 

Site 11 V/Ml 48 is a possible cemetery site located in the southeastern comer of 

Section 12, Township 8 South, Range 3 East. The site is not list as potentially eligible for 

listing in the National Register of Historic Places. The cemetery is reported by a local 

resident and there is no surface indication of a cemetery. However, a Phase II Survey 

will be performed on this site prior to disturbance by the coal mine construction. 

Site 11 WM! 50 is a cemetery located outside of the mine permit area. 

Site 11 WM334 is a historic farmstead located in an area that has been 

mechanically cultivated. A Phase II Survey will be performed on this site prior to 

disturbance by the coal mine construction. 

Each of these sites will be avoided and not disturbed by the mine. If avoidance is 

not possible, then relocation is an option. 
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( Illinois Department of , 
Natural Resources 
One Natural Resources Way· Springfield, Illinois 62702-1271 
httpJ /dnr, state.ii, us 

November 10, 2004 

Mr. Joe Phillippe 
Chief Archaeologist 
IHPA: Preservation Services Division 

---Old State Capitol--. -
Springfield, Illinois 62701 

Dear Joe, 

Rod R, Blagojevich, Governor 

Joel Brunsvold, Director 

Pursuant to the Programmatic Agreement between lHP A and IDNR concerning mining, please review the 
enclosed comments from DNR and the report entitled "Phase I Cultural Resources Survey of the 
Steelhead Development Corporation, LLC, Williamson County Project Area," prepared by Ensor et al., 
American Resources Group, Ltd., September 2004, CRM Report No. 1324, and previously sent to you in 
October, 2004. 

IDNR asks for lHP A concurrence in the recommendation that six sites, 11 WM 115, 116, 118, 150, 334, 
and 335, are potentially eligible for the National Register of Historic Places (NRHP), In their report, 
Ensor et al. recommend just four sites (11WM115, 116,334,335) as potentially eligible for NRHP 
investigations; however, IDNR believes an additional two sites (11WM118 and 11WM150) are also 
potentiaily. eligible fcir the NRHP: ·site's 1HVM118, 1118 and 150 are identified as historic cemeteries. 
Above ground grave stones are only documented at 1 !WM!50. Each of these sites should be avoided 
and not disturbed by the mine. If avoidance is not possible then relocation is an option. 

If no reply is received from IHPA within 45 days, IDNR will conclude, as per the Programmatic 
Agreement, that this application is approved and will proceed with this recommendation. 

Sincerel1/ 

Haroih:!::. l~D. )! ~--
Cultural Resources Coordinator 
Division of Resource Review and Coordination 

P..H:mbs 

( attachment 

Printed on recycled and recyclable paper 
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ATTACHMENT TO ITEM II-10-A 
Cultural Resource Information 

A review of the National Register of Historic Places indicates that there are no 
locations listed ·within t.1-te permit area or the shadow area. 

An inventory of structures performed during the data collection phase of the 
permit pro_cess did not yield any structures in the shadow area that may be eligible for 
listing within the National Register of Historic Places. 

The Phase I Cultural Resources Survey of the permit area indicated that six sites 
are potentially eligible. A map follows which illustrates the location of these sites. 

Three of these sites are small cemetery locations. Above ground grave stones 
were found in only one site (Site 1 l"W1v!l50) and this site is located outside of the permit 
area. The other two cemetery sites are identified by verbal history with a local resident. 
A phase II survey is being performed during the spring and summer of 2005 to better 
identify the near term construction sites that may be eligible for listing within the 
National Register of Historic Places. This work is being performed in concurrence with 
the Preservation Services Division of the Illinois Department of Natural Resources. 

Site 11 WMl 15 has been identified as a post office location. It is within the 
permit area but is in the area of the proposed refuse expansion in the future years. 

Site 11 WMl 16 has been identified as a historic farmstead. It is within a 
ventilation shaft area. A Phase II Survey will be performed on this site prior to 
disturbance by the coal mine construction. 

Site 11 WMl 18 has been identified as a historic farmstead with a possible 
cemetery (verbal history). A Phase II Survey will be performed on this site prior to 
disturbapce by the coal mine construction. 

Site 11 WMl 48 is a possible cemetery site located in the southeastern comer of 
Section 12, Township 8 South, Range 3 East. The site is not list as potentially eligible for 
listing in the National Register of Historic Places. The cemetery is reported by a local 
resident and there is no surface indication of a cemetery. However, a Phase II Survey 
will be performed on this site prior to disturbance by the coal mine construction. 

Site 11 WM150 is a cemetery located outside of the mine permit area. 

Site 11WM334 is a historic farmstead located in an area that has been 
mechanically cultivated. A Phase II Survey will be performed on this site prior to 
disturbance by the coal mine construction. 

Each of these sites will be avoided and not disturbed by the mine. If avoidance is 
not possible, then relocation is an option. 
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Illinois Department of 
Natural Resources 
One Natural Resources Way • Springfield, Illinois 62702-1271 
http ://dnr.state.il. us 

November 10, 2004 

Mr. Joe Phillippe 
Chief Archaeologist 
IHPA: Preservation Services Division 

----Gld State Capito[-. -
Springfield, Illinois 62701 

Dear Joe: 

Rod R. Blagojevich, Governor 

Joel Brunsvold, Director 

Pursuant to the Programmatic Agreement between IHP A and IDNR concerning mining, please review the 
enclosed comments from DNR and the report entitled "Phase I Cultural Resources Survey of the 
Steelhead Development Corporation, LLC, Williamson County Project Area," prepared by Ensor et al., 
American Resources Group, Ltd., September 2004, CRM Report No. 1324, and previously sent to you in 
October, 2004 .. 

IDNR asks for IHP A concurrence in the recommendation that six sites, 11 WM 115, 116, 118, 150, 334, 
and 335, are potentially eligible for the National Register of Historic Places (NRHP). In their report, 
Ensor et al. recommend just four sites (11 WM! 15, 116, 334, 335) as potentially eligible for NRHP 
investigations; however, IDNR be_lieves an additional two sites (11WM118 and 11WM150) are also 
potentiaily. eligible Tor the NRHP. -$ire's 11:WMllS, 1118 and 150 are identified as historic cemeteries. 
Above ground grave stones are only documented at 11WMJ50. Each of these sites should be avoided 
and.not disturbed by the mine. If avoidance is not possible then relocation is an option. 

If no reply is received from lHPA within 45 days, IDNR will conclude, as per the Programmatic 
Agreement, that this application is approved and will proceed with this recommendation. 

Sincerely// 

Harol/l;:::,{hr.- )! ~ 
Cultural Resources Coordinator 
Division of Resource Review and Coordination 

HH:rnbs 

attachment 

Printed on recycied and recyclable paper 



R17915

Final Report 

Phase I Cultural Resources Survey of the Steelhead 
Development Corporation,. LLC, Williamson County 

Project Area 

· Prepared for 
Steelhead Development Corporation, LLC 

Beckley, West Virginia 

Cultural Resources Management 
ReportNo. 1324 

Prepared by 
American Resources Group, Ltd. 

Carbondale, Illinois 

Principal Investigators 
MichaelJ.McNerney 

Steve Titus 

Authors 
H. Blaine Ensor 

CallyLence 
Steve Titus 

February 2005 



R17916

~"' ,v,,,,., ... 



R17917

11WM115 

Site Type: Historic post office, harness shop/store/residence 
Component: Late nineteenth- .to early twentieth-century American 
Legal Location: l\'W¼, NE¼, NE¼, Section 12, Township 8 South, Range 3 East, Williamson 

County, Illinois 
UTM: Zone 16, E 339866 N 4190307 
Approximate Site Area: 2,802 m2 

Topographical Location: Upland ridge 
Elevation: 134 m ams! 
Soil Type: Bluford Silt Loam, 1.5 to 4 percent slope, none to slightly eroded 
Nearest Water: Tributary of Pond Creek 210 m east of site 

. Survey Method: Pedestrian survey 
Site Condition: The site has been in long term cultivation and has also been subject to clearing and 

eros10n. 

Description. Site 11 WM! 15 is the former location of the Dwina post office, harness shop, 
and country store. A probable residence was likely associated. It dates from the late nineteenth to 
early twentieth century and is located just south of Dean Road (old trail from Jordan's Fort to the Big 
Muddy River). It is located 260 m west of the intersection of Dean Road and Dwina Road 
approximately 5 miles (8 km) east of Johnston City in Williamson County, Illinois (Figure 5-1 ). The 
site occupies a flat upland landform adjacent to Dean Road. The site was previously recorded during 
the 1981 survey of the proposed Ziegler #6 Mine (Vander Leest 1981). That survey identified the 
site as a ca..1920s-1930s house site based on a fragment of Carrolton China. 

The entire site area had a surface visibility of 80 percent and was in cultivated beans at the 
time of survey (Figure 5-4). Surface survey using transects spaced 5 m apart re:vealed two heavy 
artifact concentrations that most likely conform to former structure locations. The overall scatter 
outside the two concentrations may be characterized as moderate in density. Concentration A 
contained a fairly dense quantity oflow-fired brick fragments while Concentration B contained fewer 

-- --- -·-· brick fragments. There was no direct evidence of features at the site. The-site stratigraphy-revealed----­
an upper dark brown (lOYR 3/3) silt loam from 0-26 cm below surface over a yellowish brown 
(lOYR 5/4 ) silty loam. 

Artifacts. A total of 107 artifacts was collected from the surface at site 11WM115. The 
majority of these consist of kitchen-related ceramics and glass (Appendix D, Table 3). Thirty-three 
whiteware, five ironstone, two porcelain, and 14 stoneware fragments were collected. Decorated 
whiteware includes decal polychrome, flow blue, and brown transfer print. Kitchen-related glass 
includes amber/brown, aqua, clear, cobalt blue, dark olive green, manganese, and opaque white. 
Personal items consist of aqua glass paneled/medicine bottles (Appendix B, Figure 2f) while a single 
porcelain caster was also recovered. Architectural items include brick fragments and clear/aqua flat 
glass fragments (Appendix D, Table 3). 
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Interpretation. Site 11 WMl 15 is the former location of the Dwina post office, a store, and 
a harness shop. A domestic structure is also likely to have been present. The 1908 atlas of 
Williamson County shows a structure labeled "store" at the site location on property owned by the 
Madison Coal Company (Figure 3-1). A structure also appears at this location 1909 USGS West 
Frankfort, Illinoia, 15' topographic map (Figure 3-2). The Dwina post office was opened on January 
22, 1886, and closed on April 30, 1902 (Illinois Postal History Society 1983:173). Dwina is 
discussed in detail in Chapter III. Surface survey produced a moderate range of artifacts with a late 
nineteenth-century mid and mean d_ate. This would appear to be consistent with archival and 
informant data. Surface and subsurface mechanical disturbance is present due to land clearing and 
cultivation. Due to the archival and oral history data indicating that this site is the location of the 
former Dwina post office, harness shop and store, as well as a probable domestic habitation dating 
to the tum-of-the-century it is recommended being potentially eligible for listing in the NRHP. This 
site type is not often encountered in southern Illinois. Phase IT testing is recommended if the site can 
not be avoided by construction activities. 
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11WM116 

Site Type: I·:tistoric farmstead-brick di°sposal area 
Component: Mid-_nineteenth- to late nineteenth-century American 
Legal Location: N½, NE¼, NW¼, Section 12, Township 8 South, Range 3 East, Williamson 

County, Illinois 
UTM: Zone 16, E 339025 N 4190440 
Approximate Site Area: 9,954 m2 

Topographical Location: Upland ridge 
Elevation: 134 m ams! 
Soil Type: Wynoose Silt Loam, 0 to 1.5 percent slope, none to slightly eroded; Bluford Silt Loam, 

0 _to 1.5 percent slope, none to sligl;itly eroded 
Nearest Water: Tributary of Pond Creek 110 m east of site 
Survey MethJi!i: Pedestrian_ s.rp::yey~au.d..s:,1.stematic_shoye] testing 
Site Condition: The site has been in long term cultivation and has also been subject to clearing and 

erosron. 

Description. Site 11 WMl 16 is a mid- to late nineteenth-century farmstead and brick disposal 
area located adjacent to Dean Road and about five miles (8 km) east of Johnston City in Williamson 
County, Illinois (Figure 5-1). The site consists of Area A that contains the farmstead proper while 
a separate mounded area of bricks located approximately 100 m to the west is designated as Area 
B (Figures 5-5 and 5-6). The site had originally been recorded in 1981 by personnel from Espey, 
Huston, and Associates (Vander Leest 1981). At that time, the site was recorded as the location of 
a house site (Area A) where many ceramic, glass, metal, and brick fragments were found in a 
cultivated field and an area containing salt glazed and hand-made bricks (Area B). It should be noted 
that the present survey did not document a continuous historic scatter between areas A and B (see 
Figure 5-1). Rather the two areas were included under the same site designation due to their being 
joined during the initial survey and because of the possibility that they could be historically 
connected. 

Area A had a surface visibility of 85 percent and therefore it was subjected to a visual 
inspection utilizing transects spaced 5 m apart. This resulted in the definition of three heavy artifact 
areas within the general artifact scatter (Figure 5-5). The site stratigraphy revealed an upper disced 
zone of very dark grayish brown (l0YR 3/2) silt loam from 0-10 cm below surface. This was 
underlain by a very dark grayish brown (IOYR 3/2) silt loam that contained charcoal and brick 
fragments from 10-20 cm below surface. A yellowish brown (l0YR 4/6) subsoil was encountered 
from 20-30 cm below surface. 

Artifacts. A total of 226 cultural items was either collected or documented in the surface 
collection from Area A. Kitchen artifacts include ceramics and glass and architectural, personal. 
clothing, and other items were found (Appendix D, Table 4). Seventy whiteware, nine ironstone, one 
porcelain, one yellowware, one red ware, and 17 stoneware fragments were recovered from Area A 
(Appendix B, Figure lb). Kitchen glass totaled some 70 fragments with amber/brown, aqua, clear, 

69 



R
17

92
1

,_ 

-..l 
0 

--

'"f"' 

:;"J.>.>J· 

Dean Road 

Ditch 

11WM116 
Area A 

:"'"'''""''"""'""'""""""'"'"""""''"'""'"""""'""'"''""""""""'""'!'.''.!.!''!!''~•··""'"""""'"""•r;t 'W'"~Yv'V r'~ ... ~, 
- ~ "- ! ,. Artifact '\ ~~m&,,:,....J-U..~~-~; ~ .. 
§ Site Limits- Area A 

1
,Cco:::enba0Cf11 '"""""'""

1
"""

111
•

1"''"•··-=-
; I \ I a"-. I \ ,.,,..,.--------,, @, ... _.,,' Beans •• ~/ 

: I ,. 1 ,,. - - - - .... , 80% Visibility ,,,,,••' 
E ' I I / ' ,, .. ,,,,,,,, 

~ ,1 \ ,' ', ,,.,,,,,,,,,,,,,, 

:, I 1 I \ ••••••••' 
': f , I ,,,,•• 
~ Artifact 1 ' Artifact ' ••••' 
\ 

1 Concentration 1 1 Concentration 1 ,,,,•••· 
-:. \ I / •' 
••. \ I / ,,•' 

•• •• \ ,1 ,,••· 
••,,, ' / I / ,,••• 

•• ' ,,. I /,• 

··-.... ' ....... _ __.,...,,,. \ ,.,. •··••••···· .... , -- \ ,.,, .. . ,,, ... __ ,,, ,,,. 

''•t-• .. ,,!''"""'"'"'"'"""""""''"'"'"""""""'"'""""""''"' ......... ••' \ 
\ 

I 

N 

A 
0 10 m 

® Soi! Profile 
/ 

/ S!opeDown 

Figure 5-5. Site map of 11WM116, Area A. 
~ Visual Contour 

- - - - ·- - -· 

• 



R
17

92
2

_, 
,_, 

·-· 

Dean Road 

Ditch 

! 
--, ·..,,--.-, Y-"T v--r " -., -V--("'Y : o 

' : ' 

........................ ,, 
,,, .. ,,,,,,,. ,,,,,,,, 

,,,,,,,,,,, . .,,,,,,,, 

,,.••••' '•••,,, 

,,.••···· '\.,, 

,,,,••' Brick Mound • 1 ·~ •• 

_,,,,,,,,,'" . \., 

0 0 l . '• . ' . .) 
~-=- Soil Profile ,,,,•· ~~... ,,,,••·· 

,,,.,,,,,,,,,,, ,, ......• 
.......... , ....... . 

. . .............. , .............. .. 
Site Limits- Area / 

....... , .. ,,, . ,,,,,,,,, 

0 Negative Shovel Test N 

'• Positive Shovel Test A / Slope Down . 
5m 

~ Visual Contour 
0 

Figure 5-6. Sile map of llWMll9, Area B. 

I 
I 

I 

0 

0 

Wooded Area 
0% Visibility 

< 

i -
0 0 0 0 -

•..; 

' . 
. 
. 
' 

-
..l •. 
-1 
.., 
1 

. 

·I1WM116 
Area B 

Ditch 

Field Access Road 

Bean Field 
60% Visibility 



R17923

clear/leaded, cobalt blue, delphite, manganese, and opaque white being recovered (Appendix B, 
Figure li). Personal items consist of paneled aqua, clear, manganese, and amber/brown medicine 
bottle fragments. A four-hole white porcelain Prosser button was recovered along with other 
miscellaneous domestic/farm-related metal artifacts. Architectural remains include flat glass 
fragments, machine-cut nail fragments, and various brick fragments (Appendix B, Figure lj). Brick 
includes either hand-made of soft-mud machine made and glazed. The variation in brick from Area 
A resembles that from Area B suggesting that the brick in Area B may have originated from a 
struclure once present in Area A. Other items include a slate fragment, coal fragment, and gizzard 
stone (Appendix D, Table 4). Artifacts from Area B consist entirely of brick and brick fragments. 
Bricks recovered include hand-made or soft-mud machine, glazed hand-made or soft-mud machine, 
and sand-struck/blade-trimmed handmade or soft-mud machine (Appendix D, Table 5). 

Interpretation. Site 11 WMll 6 is the former location of a historic farmstead and brick 
disposal area. The property on which the site lies was first purchased from the government on 
September 23, 1854, by Cornelius Shaw, who was listed as residing in Williamson County at that 
time. Shaw appears on the 1850 census of Williamson County as a mechanic from North Carolina. 
No structure appears at this location on either the 1908 Williamson County atlas or the 1909 USGS 
West Frankfort, Illinois, 15' topographic map (Figures 3-1 and 3-2). This information, in conjunction 
with the artifact data indicates a probable mid- to late nineteenth-century age. The site is located 
within or adjacent to historic Williams Prairie (see Figure 3-1) and along the old trail from Jordan's 
Fort to the Big Muddy River (present-day Dean Road, see Chapter DI). There is a moderate to high 
potential for subsurface features based on high artifact density and diversity within Area A. 
Concentrations of artifacts are present that may reflect the former location of structures, etc. Surface 
and subsurface mechanical disturbance is present due to land clearing and cultivation in Area A. In 
Area B, logging and erosion have impacted the brick disposal area but only to a moderate degree. 
It is likely that the brick in Area B was redeposited there after being removed from Area A during 
land-clearing. When this occurred is uncertain, however it most likely took place around the turn-of­
the-century. The mid- to late nineteenth-century date for the farmstead and brick ·disposal area as 
well as the relatively high artifact density potential for subsurface features makes this site a candidate 
for further work. Phase II testing is recommended for both Areas A and B if the site can not be 
avoided. It is considered as potentially eligible for listing in the NRHP. 
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11WM118 

Site Type: Historic farmstead 
Component: Late nineteenth- to early twentieth-century American 
Legal Location: NE¼, NE¼, SW¼, Section 12, Township 8 South, Range 3 East, Williamson 

County, Illinois 
UTM: Zone 16, E 339287 N 4189549 
Approximate Site Area: 1,450 m2 

Topographical Location: Upland ridge 
Elevation: 137 m ams] 
Soil Type: Ava Silt Loam, 4 to 7 percent slope, severely eroded 
Nearest Water: Tributary of Pond Creek 65 m west of site 
Survey l\1ethod: Pedestrian survey and systematic shovel testing 
Site Condition: Site area has been exposed to logging and erosion. 

Description. Site 11 WM 118 is a late nineteenth- to early twentieth~century farmstead located 
about 900 msouth of Dean Road and 100 msouth of site l 1WM117 in Williamson County, Illinois 
(Figure 5-1 ). The site occupies an upland elevated ridge overlooking a small drainage below (Figure 
5-8). is also located about5 miles (8 km) east ofJohnston City, Illinois. The site bad been previously 
recorded by Espey, Huston, and Associates in 1981 as the Jordan House site during the original 
Ziegler #6 Mine survey (Vander Leest 1981). At that time, surface materials and shovel testing 
produced a wide array of historic artifacts including "a china doll's foot, crockery, whiteware, 
window glass, several bottles, clinkers, mortar and brick fragments, a square nail, and several metal 
scraps." Limestone slabs were also reported from the site surface. They were reported as being 
possible foundation stones. A single chert flake was also recovered. 

Mr. Lynda!! Anderson and Roland Rogers, both local residents who grew up near the site, 
indicate that a small family cemetery plot consisting of four graves was present behind (to the north) 
a house that was once present at the site. Mr. Anderson visited the site with the project archaeologist 
during the present survey to personally confirm the area where he had observed four headstones as 
a young man. The area designated as containing the gravestones was .on the slope north of the house 
location, between the house and a low area_ near _th_e __ crec;_k_(Figur1o_5-8LThis area_yvas __ carefully 
exannined and probed for evidence of grave pits, headstones, etc., but none were found. 

All but a small portion of the site lies in a wooded area where surface visibility was O percent. 
Therefore it was shovel tested on a 5 m grid that was set up with an orientation 20 degrees west of 
north (Figure 5-8). The artifact scatter extended slightly to west and south of the wooded area into 
cultivated field for a distance of some 20-30 m. That portion of the site along the southern margin 
that had good surface visibility (98 percent) was subjected to pedestrian survey using five meter 
interval transects. Within the woods, the artifact scatter continued northward and downslope to as 
low level area, possibly indicating a trash disposal-dump area. Twenty-four negative and 47 positive 
shovel tests were excavated resulting in a total of 71 shovel tests. Shovel test SOON 48_5E produced 
a large piece of sandstone and an organic stain suggesting that a pier for a structure of some type may 
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have been present at this location. A sandstone-lined well was also located on-site (Appendix A, 
Figure 8). The site stratigraphy revealed an upper zone of very dark grayish brown (1 OYR 3/2) silty 
loam from 0-18 cm below surface. A dark yellowish brown silty clay loam subsoil was encountered 
at 18 cm below surface and extended to a depth of 45 cm below surface. 

Artifacts. In addition to the artifacts reported during the original site recording in 1981, the 
positive shovel tests and surface collection from the present survey produced a wide array of cultural 
remains (n=241). Artifacts recovered include kitchen-related, architectural, personal, and other 
(Appendix D, Table 7). Kitchen-related items include ceramics and glass (n=86). Ceramics include 
plain whiteware as well as edge-decorated green whiteware and handpainted polychrome whiteware. 
Other ceramics include ironstone, stoneware, porcelain, and redware. Amber-brown, aqua, clear, 
light green, manganese, olive green, and opaque white kitchen glass were recovered. Architectural 
remains include brick, flat glass, and nails. Four personal items were found (aqua and clear glass 
panel bottles) and furnishings include a possible drawer pull. Other materials recovered include coal, 
cinder/clinker fragments, and metal fragments (Appendix B, Figure le). A possible pig canine was 
also recovered, as well as a portion of a human incisor (Appendix D, Table 7). 

Interpretation. Site 11 WMl 18 is the former location ofa historic farmstead. A structure first 
appears at or near this location on the 1909 USGS West Frankfort, Illinois, 15' topographic map 
(Figure 3-2). The site was located along a road that ran north-south through the project area: The 
1908 Williamson County atlas indicates the site was located on the property of the estate of Thomas 
Williams (Figure 3-1). Shovel testing on a 5 m grid across the site revealed a wide range of artifacts 
that produced a late nineteenth-century mid and mean date. This would appear to be consistent with 
the archival map data. Local informants indicate that four graves were present in a small family plot 
located downslope or north of the house. No trace of the graves could be found during the present 
survey. While this site does contain features and a moderate artifact density, it has also seen 
extensive disturbance from logging and erosion. Its relatively recent age and the presence of other 
sites or site types within the project area that appear to have more research potential suggest that this 
site is not potentially eligible for listing in the NRHP. However the portion of the site containing 
potential human burials is protected from ground-disturbing activities by State of Illinois cemetery 
law. If the cemetery area can not _be avoided by the project it will have to be relocated prior to 
construction. 
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-11WM148 

Site Type: Historic cemetery 
Component: Late nineteenth- to early twentieth-century 
Legal Location: SE¼, SE¼, SE¼, Section 12, Township 8 South, Range 3 East, Williamson 

County, Illinois 
UTM: Zone 16, E 340082 N 4188765 
Approximate Site Area: 1,172 m2 

Topographical Location: Upland ridge 
Elevation: I 62 m amsl 
Soil Type: Ava Silt Loam, 7 to 12 percent slope, severely eroded 
Nearest Water: Tributary of Pond Creek 320 m west of site 
Survey Method: Pedestrian survey 
Site Condition: The site has been moderately impacted by erosion. 

Description. Site 11 WM148 is a turn-of-the-century cemetery located adjacel)t to ofDwina 
· Road and about 5 miles (8 km) east of Johnston City in Williamson County, Illinois (Figure 5-1). 

This site was originally recorded by Vander Leest (1981) as part of the Ziegler #6 Mine cultural 
resources survey as the Alsup (Alsip?) Cemetery. It was recognized at that time on the basis of two 
large cedar trees in an unplowed area within a proposed railroad right-of-way. A local informant at 
that time indicated the Alsups may have been buried around 1900 (Vander Leest 1981). The site is 
currently located 1n a wooded area with no ground surface visibility. A possible entrance road was 
identified running roughly parallel to Dwina Road and along the west side of a cutbank between the 
site and the road (Figure 5-13). 

During the present investigation, Mr.Ward McKown, a former inhabitant of site 11 \VM337, 
was interviewed regarding the Alsup Cemetery. Mr. McKown stated that when he was young (he is 
now 80 years old), he was told that the two individuals who were buried in the cemetery were the 
parents of Ben Alsip, who died as an old man in the 1940s. There were no stones marking the burials 
at that time (Personal Communication, Mr. Ward McKown, August 2, 2004). It is likely, then, that 
there were no permanent markers ever erected at the cemetery. 

Interpretation. Land on which the cemetery lies was first purchased by the government by 
John Rains of Williamson County, on October 11, 1854 (Illinois State Archives n.d.). In 1908 the 
property belonged to J .L. Thompson; no indication of a cemetery at the site location was found on 
available maps. However the small cemetery plot is protected from ground-disturbing activities by 
State of Illinois cemetery laws. If the cemetery area can not be avoided by the project it will have to 
be relocated prior to construction. 
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· · llWMISO 

Site Type: Historic farmstead and cemetery· 

Component: Late nineteenth- to mid-twentieth-century American 

Legal Location: NE¼, NE¼, NW¼, Section 14, Township 8 South, Range 3 East; SE¼, SE¼, 

SW¼, Section 11, Township 8 South, Range 3 East, Williamson County, Illinois 

UTM: Zone 16, E 337547 N 4188861 

Approximate Site Area: 5,210 m.2 

Topographical Location: Upland ridge 

Elevation: 143 m. ams! 
Soil Type: Bluford Silt Loam, 1.5 to 4 percent slope, none to slightly eroded; Wynoose Silt Loam 

0 to 1.5 percent slope,' none to slightly eroded 

Nearest Water: Tributary of Pond Creek40 m east'o{site 

..... ---~urv_ey Method: Systematic shovel testing and surface survey 

Site Condition: The site has been impacted by cultivation and bulldozing as well as erosion. 

Description. Site 11 WM150 is a late nineteenth- to mid-twentieth-century farmstead and 

cemetery located immediately east of Williams Prairie Road and about 5 miles (8 km) east of 

Johnston City in Williamson County, illinois (Figure 5-1). This site was originally recorded by 

V ander Leest (1981) as part of the Ziegler #6 Mine cultural resources survey as the Fry house and 

cemetery site. It was recognized at that time cin the basis of house foundations and grave headstones 

in an unplowed area within a proposed railroad right-of-way. Local informants stated that the house 

had been built on slabs but that a basement had-been added at a later date (V ander Lees! 1981). The 

site was later re-visited by Shah (2001) as part of a natural gas pipeline survey that incorporated a 

100--125 foot section of the railroad right-of-way. It was recorded at that time as a light to moderate 

artifact scatter that had been partially bulldozed . 

. The site area is currently in either grass, com, or a no-till soybeans/hay field. with surface 

visibility ranging from 0--25 percent (Figure 5-14). Subsurface artifact density was moderate. 

According to a local informant the debris pile present on-site is the former location where a two­

story farm house once stood. The informant stated that the house burned around 1955 but that it had 

been there at least since the early 1900s likely was built around 1910-1920. It was also stated that 

a barn was once present to the south and east of the house. Based on the age of the burials (1882, . 

1889, and 1898), it is likely that a house was located at the site prior to 1900. 

The cemetery consists of two marble heads.tones, two foots tones, and one base which was 

originally the base for one of the stones (Appendix A, Figure 9). One headstone consists of a simple 

arch pediment which reads, ANNA M.IDORETHEA/Dacht von/GEO. & A.M. FRY/GEE.lb. 25.Mai 

1880/GEST./D.23.Marz 1882 (Appendix A, Figure 10). The other headstone is a four-sided, newel 

post-style stone with text appearing on two opposing sides. One side reads, MARY/DAU. 

OF/GEORGE &/MARY FRY/DIED/DEC. 311889/AGED/5MS. 7 DS. Theoppositesideisinscribed 

MALINDA/DAU. OF/GEORGE &/MARY FRYIDIED/SEPT.3 1898/AGED/4 MS. 15 DS. The foot 
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stones are bothinscribedM.S. It is unknown whether any of the stones are in their original positions, 

nevertheless, they all appear to be located within the historic limits of the cemetery. Systematic 

probing around the extant stones did not reveal any other subsurface stones. 

Mr. Wayne Fry, whose father (Virgil Fry), grandfather (John Casper Fry), and great­

grandfather (George Fry), previously owned the property, indicated the children buried in the 

cemetery are those of George and Mary Fry. Mr. Fry stated that there may also be an additional burial 

(another daughter) in the cemetery. He thought the cemetery was approximatelyl5 x 15 feet and 

located about 50 feet from the backdoor of the house (Personal Communication, Mr. Wayne Fry, 

August 3, 2004). This is consistent with the distance from the comer foundation present at the 
. ' 

eastern edge of the debris pile and the location of the grave stones. A picture of the cemetery and 

house has been provided that dates from the 1940s (Figure 5-15). Mr. Lyndall Anderson, whose 

father purchased the property from the Fry family, indicated that individuals renting the property had 

allowed cattle into the cemetery plot which had knocked over the stones (Personal Communication, 

Mr. Lyndall Anderson, August 2, 2004). Field observations of the grave markers indicate that all 

have been displaced and regrouped into one small area. 

Figure 5-15. Photograph of Fry family members showing southeast 

comer of house with Fry Cemetery in background. (Photo courtesy of 

Mr. Wayne Fry.) · 

A substantial portion of the site area had a surface visibility of O percent and therefore it was 

shovel tested on a 5 m grid. Smaller areas of the site were in either standing corn or no-till soybeans 

that had 25 percent visibility. Thirty-eight negative and 77 positive shovel tests was excavated 

resulting in a total of 115 shovel tests (Figure 5-14). The positive shovel tests yielded a variety of 

artifacts including kitchen-related ceramics and glass as well as architectural remains, coal, and 
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clinkers. The site stratigraphy revealed two zones. The upper zone was comprised of a yellowish 
brown (l0YR 5/4) silt loam from 0--10 cm below surface. This was underlain by a compact 
yellowish brown (lOYR 5/6) silty loam subsoil from 10-25 cm below surface. 

Artifacts. A total of 1,061 cultural items were recovered or documented through shovel 
testing or surface collecting at this site (Appendix D, Table 12). The bulk of these were coal, clinker, 
cinder, brick, and sandstone fragments. Kitchen artifacts recovered include 21 whiteware fragments, 
one piece of ironstone, one porcelain fragment, six pieces of stoneware, and 42 pieces of kitchen 
glass. Decorated whiteware includes handpainted polychrome red, blue revival transfer print, and 
polychrome floral decal ware. A variety of glazed and slipped stoneware were found along with 
amber/brown, aqua, clear, green, manganese, opaque white, and vaseline container glass. 
Architectural remains include brick and mortar fragments, flat glass, and machine-cut and wire nails. 
Personal items consist of panel bottle fragments and a number of artifacts associated with various 
activities were collected. Furnishings include an agate door knob fragment and a clear glass lantern 
chimney fragment. Other miscellaneous items were also found (Appendix D, Table 12). 

Interpretation. Site 11 WMl 50 is the former location of an historic farmstead and the current 
location of a small family cemetery. A portion of the site area remains unplowed in the vicinity of 
the former residence and cemetery. Shovel testing on a 5 m grid across the site revealed a broad 
range of artifacts that produced artifacts dating from the late nineteenth- to mid-twentieth century. 
Systematic probing around the existing grave stones produced no additional stone markers. The 
property was first purchased from the government by Andrew J. Carr on August 4, 1852. After 
George and Anna M. Fry were married in Williamson County in 1879, the Fry family is first located 
on the Williamson County census in 1880, living with in-laws Casper and Anna M. Stumpf. Shortly 
thereafter, it is expected that George and Anna M. Fry would have moved to a home of their own, 
most likely site l 1WM150. A structure is present at the location of the site on the 1908 Williamson 
County atlas on the property of J.C. Fry (Figure 3-1). There has been quite a bit of surface and 
subsurface mechanical disturbance due to land clearing. All remains of the structure except for a 
small corner of a foundation appear to have been bulldozed. A debris pile rests where a house was 
once present. Due to the extensive disturbance from bulldozing and cultivation its relatively recent 
age, the habitation-farm-related portion of the site is not considered to be eligible for listing in the 
NRHP and no further work is recommended. However the small Frycemetery plot is protected from 
ground-disturbing activities· by· State ·a Illinois cemetery laws. If the cemetery area can not be 
avoided by the project it will have to be relocated prior to construction. 
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( 11WM334 

Site Type: Historic farmstead/house site 
Component: Mid-nineteenth-century American. 
Legal Location: SW¼, SW¼, SE¼, Section 12, Township 8 South, Range 3 East, Williamson 

County, Illinois 
UTM: Zone 16, E 339594 N 4188994 
Approximate Site Area: 5,093 m2 

Topographical Location: Upland ridge 
Elevation: 143 m amsl 
Soil Type: Ava Silt Loam, LS to 4 percent slope, none to slightly eroded; Ava Silt Loam, 4 to 7 

percent slope, severely eroded 
Nearest Water: Intermittent tributary of Pond Creek 70 m east of site 
Snrvey-Method:-Pedestrian-smvey-- --- -- -- -- --
Site Condition: The site has been in long term cultivation and has also been subject to clearing and 

erosion. 

Description. Site 11 WM334 is the probable location of a former mid-nineteenth-century 
farmstead/house site. It is located just west of an intermittent tributary of Pond Creek and 400 m west 
ofDwina Road (Figure 5-1) in Williamson County, Illinois. It is located on small knoll and the area· 
of highest artifact density is located on the highest portion of the knoll. The site measures about 100 
m north-northwest by 65 m east-west (Figure 5-19). Surface visibility was estimated at 90 percent. 
The site would appear to have a moderate potential for subsurface features based on its size and the 
artifact density. Given that the site has been intensively cultivated for decades, any features 
remaining would be relatively deep trash pits, well/cisterns, privies, root cellars, etc. Excavation of 
a shovel test on the highest portion of the site yielded a soil profile with two zones apparent. The 
upper zone or plow zone consisted of a grayish brown (lOYR 4/2) silty clay loam from 0-20 cm 
below surface. This zone was underlain by a yellowish brown silty clay subsoil from 20-40 cm 
below surface. 

Artifacts. A total of 73 artifacts was collected from the site. These include kitchen items, 
personal items, and a clothing item (Appendix D, Table 16). Fifty-nine fragments of whiteware were 
recovered including sponge-painted, blue transfer print, blue edge-decorated, annular-decorated, 
handpainted polychrome, and embossed/molded, plain (Appendix B, Figures lb and le). Five 
fragments of ironstone and five stoneware fragments were also recovered. A single aqua glass bottle _ 
neck was recovered along with two aqua glass panel bottle fragments, and four-hole white porcelain 
Prosser button (Appendix D, Table 16). 

Interpretation. Site 11 WM334is mostlikelythe former location of amid-nineteenth-century 
farmstead. The site has been disturbed primarily by land clearing and subsequence mechanical 
cultivation and soil erosion. The fact that no structure appears on the 1908 Williamson County atlas 
or the 1909 USGS West Frankfort, Illinois, topographic map is consistent with the age of the 
artifacts which point to an earlier date for site occupation (figures 3-1 and 3-2). Land on which the 
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site is situated was first purchased from the government by James Koonce on March 28, 1854, 

however, no information was readily available regarding Koonce; he was not listed as a citizen of 

vVilliamson County on either the 1850 or 1860 federal census schedules. Although no features were 

detected at the site, the potential for subsurface features does exist given the moderate artifact density 

artifact diversity. Although extensive disturbance to above ground features and surface artifact 

distribution patterns (primary deposits) has taken place, the site appears to date to the mid-nineteenth 

century with minimal evidence of later occupation. Due to the fact that this site may represent a 

single component domestic occupation that dates to the mid-nineteenth century, it is considererl 

potentially eligible for listing in the NRHP. Phase II investigations are recommended if the site can 

not be avoided. 
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11WM335 

Site Type: Historic farmstead/prehistoric lithic scatter 
Component: Mid-nineteenth-century American 
Legal Location: NE¼, NW¼, NE¼, Section 12, Township 8 South, Range 3 East, 'iVilliamson 

County, Illinois 
UTM: Zone 16, E 339537 N 4190377 
ApproximateSite Area: 1,230 m2 

Topographical Location: Upland ridge 
Elevation: l 34 m ams] 
Soil Type: Ava Silt Loam, 4 to 7 percent slope, severely eroded 
Nearest Water: Tributary of Pond Creek 260 m west of site 
Survey Method: Pedestrian survey and systematic shovel testing 
Site Condition: The site has been in long term cultivation and has also been subject to clearing and 

eros10n. 

Description. Site 11 WM335 represents the remains of a mid-nineteenth-century farmstead 
located 30 m south of Dean Road and about 5 miles (8 km) east of Johnston City in Williamson 
County, Illinois (Figure 5-1 ). The s.ite is located on an elevated ridge overlooking a small drainage 
to the west. The entire site area had a surface visibility of 25 percent and therefore it was subjected 
to a pedestrian surface survey using transects spaced 5 m apart. A total of 24 negative shovel tests 
was dug in a wooded area just west of the site proper to insure that it does not extend in that 
direction (Figure 5-20). The site stratigraphy revealed a brown (lOYR 4/3) silt loam plowzone from 
0-16 cm below surface overlying a dark yellowish brown (1 OYR 4/6) silty loam subsoil from 16-31 
cm below surface. 

Artifacts. A total of 38 historic cultural items were either collected or noted. The majority 
consist of kitchen-related items such as ceramics or glass (Appendix D, Table 17)). A total of 26 
pieces of whiteware and one stoneware fragment was recovered from the site surface. In addition, 
two aqua bottle glass fragments, an amber-brown glass panel fragment (possibly bitters), and a four­
hole white porcelain Prosser button were identified (Appendix B, Figure 2a). Other items include 
sandstone and-slag-(Appendix D, Table 17). 

Prehistoric cultural materials include one large preform or late stage biface manufactured 
from Burlington chert, a Kirk Stemmed projectile point/knife that has been recycled into a hafted 
scraper (Kaolin chert), a bifacial blank or core of Burlington chert, and two pieces of chert debitage 
(Burlington and Mill Creek chert) (Appendix B, Figures 3d and 3e; Appendix C, Table 5). 

Interpretation. Site 11 WM335 is the probable location of a former historic farmstead and an 
ephemeral Early Archaic lithic scatter. The site was first purchased from the government on March 
24, 1853 by Mitchell Akin, whose residence was unknown at that time. Akin was not enumerated 
on either the 1850 or 1860 federal censuses for Williamson County. No structure appears at this 
location on either the 1908 Williamson County atlas or the 1909 USGS West Frankfort, Illinois, 15' 
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PART II ATTACHMENT 11.10.A 
PHASE I CULTURAL RESOURCES SURVEY REPORT 

(Locust Grove Project Area - IBR No. 10 & 11) 
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Furthermore, following the guidelines 
discussed during a recent workshop 
concerning lllinois archaeology (Available 
online at: 
http://virtual.parkland.edu/IAS/member_com/ 
guidelines_workshop.htm) (accessed on 
November 1, 2006) an archaeological site was 
further defined as three artifacts recovered 
within 15 m (49.2 ft) of each other. Cultural 
deposits less than 50 years of age were not 
considered sites, in accordance with 
"Archeology and Historic Preservation: the 
Secretary of the Interior's Standards and 
Guidelines" (National Park Service 1983). 

Project Description 
The project area is situated in the glaciated 

uplands of northern Williamson County, 
lllinois (Figure 1.2). It is located in Eastern 
Township in Sections 8, 9, and 4; Range 4 
East, Township 8 South. The project area 
totaled approximately 68.8 ha (170 acres) with 
the vast majority of the project area having 
been subjected to modern agricultural 
practices. At the time of the survey, the project 
area was primarily in pasture with portions left 
fallow, in recent row-crop (com) agriculture, 
and in mixed hardwoods. 

This project area is associated with the 
proposed Locust Grove mine (permit 
application pending). Once in operation, the 
project area will serve as a mine face-up area 
(the area where the initial development of the 
mine and mine entry takes place). The 
majority of the proposed face-up area is 
located to the north of the Steelhead Railroad 
Spur, which was in place at the time of the 
survey. Additional parcels associated with 
proposed facility were located north of Locust 
Grove road to the south and east of the spur. 

Summary of Findings and 
Recommendations 

The current survey resulted in the 
identification and docnmentation of one 
previously identified archaeological site 
(I 1 WM349) and two newly recorded 
archaeological sites (11 WM352 and 

2 

11WM353). The locations of the identified 
sites are presented in Figure 1.2. All three 
archaeological sites are associated with 
nineteenth to twentieth century farming 
activities. A minor amount of prehistoric flake 
debris was also recovered from 11 WM349 
during previous investigations by American 
Resource Group, Ltd. (ARG). Sites 11 WM349 
and 11 WM352 appear to be farmstead 
locations and Site 11 WM353 was possibly the 
remains of a storage structure or outbuilding 
located on a field road within agricultural 
fields. These sites have very limited research 
potential because of clisturbance (mainly from 
agricultural activities), the paucity and low 
diversity of recovered cultural materials, little 
or no integrity ► and/or the recent age of the 
components. For these reasons, none of the 
three sites are considered eligible for listing in 
the NRHP. Additional archaeological work at 
these sites would not produce significant new 
information beyond what has already been 
collected or is available in archival records. 
Accordingly, no adclitional work is 
recommended at these sites and cultural 
resource clearance is recommended. 

Organization of the Report 
This report was prepared with data divided 

into six chapters. Chapters 1, 2, and 3 provides 
context for the project with an introduction to 
the project and a summary of background 
data. Chapter 4 provides a description of field 
and laboratory methods. Chapter 5 presents 
the results of the survey_ and descriptions of 
the identified cultural resources. Chapter 6 
provides a summary of findings and 
recommendations concerning identified 
cultural resources. A brief introduction to each 

· of the chapters is presented below. 

An introduction to the project is provided 
in Chapter 1, This section includes the purpose 
of study, project description, summary of 
finclings, and the organization of the report. 
This section introduces the project, provides a 
summary of results, and provides the report 
layout with a sunnnary of each chapter. 

I 
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SOIL RESOURCES ANALYSIS PLAN WITH TABLES 1, 3, 3.1, 3.2, 4.1 

(Original Submittal) 
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Soil Tech, Inc. 
Soil & Environmental Services 

December 8, 2004 

Mr. Timothy Myers 
Steelhead Development Company, LLC 
430 Harper Park Drive, Suite A 
Beckley, 1/1/V 25801 

RE: Pond Creek Mine #1 - Permit #375 
Soil Resouices Analysis Plan 
Williamson County, Illinois 

Dear Mr. Myers: 

Attac}y::ent II. ll .A 

5144 W. Timberwood 
Newburgh, 1N 47630 
Office: (812) 858-7003 
Fax: (812) 858-0888 

Soil Tech has been requested to prepare this "Soil Resources Analysis Plan" for the surface 

facilities and coal-refuse disposal area at the Pond Creek Mine #1. The underground coal 

mining operation is located 4 miles east of Johnston City, Illinois, in Williamson County. 

The purpose of the plan is to provide a foundation document on which soil-handling 

decisions can be made for ihe proposed underground coai mining operaiion. 

Steelhead Development Company, LLC requested specific information on the soils where 

the coal refuse will be placed and on the proposed source of borrow materials for the cover 

of the refuse pile and for final reclamation of the site. in addition, the company requested 

field data on the thickness of the existing A-horizon topsoil for the dominant soil series 

within the permit. 

Soil Tech used a Giddings hydraulic sampling unit to obtain representative profiles of the 

dominant soil map units under the refuse disposal area. This report presents the analyses 

of the laboratory results by map unit and makes recommendations on how best to combine 

the soil horizons during reclamation. This report is intended to provide a reference source 

for both the permit submittal and the reclamation personnel operating the equipment. 

Cali if you have questions or need additional information on the plan. 

Sincerely, 

~✓ffi?&I~ 
David S. Ralston, Ph.D., CPAg/SSc 
President 

ii:~~;; 
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Attachnent II.13.A 

STEELHEAD DEVELOPMENT COMPANY, LLC 

POND CREEK MINE #1 

PERMIT#375 

SOIL RESOURCES ANALYSIS PLAN 

December 8, 2004 

Prepared by 

Soil Tech, Inc. 

Newburgh, Indiana 47630 

812-858-7003 
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December 8, 2004 

Mr. Timothy Myers 
Steelhead Development Company, LLC 
430 Harper Paik Drive, Suite A 
Beckley, \/\I\/ 25801 

RE: Pond Creek Mine #1 Amendment - Permit #375 

Soil Resources Analysis Plan 
Certification of Soil Data 

Dear Mr. Myers: 

Attachment 1 

This ietter is to certify that the iaboratory data are for sampling sites identified on the Soil 

Resources Map (Map 5 SF) for the Pond Creek Mine #1. Soil sampling sites are identified 

on the map and are listed in Table 3.0. 

Soils were sampied by David S. Ralston using truck-mounted Giddings hydraulic soil 

sampling equipment. Samples were sent to Key Agricultural Services in Macomb, Illinois, 

for analysis. The lab used standard agronomic procedures for analysis. 

The laboratory data are presented in Attachment 3 in Appendix A. The data are 

summarized in Table 3.0. 

Call if you have questions or need additional information on this plan. 

Sincerely, 
Soil Tech, Inc. 

David S. Ralston, Ph.D., CPAg/SSc 
President 
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Soil Resources Analysis Report 
Pond Creek Mine #1 - Permit #375 

December 8, 2004 

Soil Resources Analysis Plan 

1.0 Introduction 

Pond Creek Mine #1, being developed by Steelhead Development Company, 

LLC, is located about 4 miles east of Johnston City, Illinois. The proposed 

surface facilities for the underground operation are located east of Liberty School 

Road and south of Dean Road. 

Soil Tech, Inc., was requested to sample the soil resources for the surface 

facilities and refuse disposal areas for the new operation. Soil Tech was also 

requested to make recommendations on how the soils can best be utilized and 

reclaimed to achieve the iequirements of the mining permit. A tn..1ck-mounted 

Giddings hydraulic soil sampler was used to obtain samples to a depth of 12 

feet. The soil samples were sent to Key Agricultural Services, Macomb, Illinois, 

for laboratory analysis. 

This report is intended to provide a reference document to be used both for the 

permit submittal and by the reclamation personnel in the field. It will contain both 

the lab data and the analysis of combined soil horizons that can be used in the 

defining the reclamation process. Table 1 contains a listing of the soil map units 

in the permit, the hydric criteria code, and the land capability. 

The certification letter for David S. Ralston, Ph.D., for this report is presented in 

Attachment 1. Dr. Ralston sampled the soils in the field and prepared this report. 

He is an ARCPACS Certified Professional Soil Scientist and Agronomist. 

2.0 Sampling Plan 

Representative sampling sites were identified for the dominant soil-mapping 

units within the proposed permit area. Ava, Bluford, and Wynoose are the 

dominant upland soils in the refuse disposal area. These soils developed in 

loess over weathered lllinoian glacial till. Belklap is the dominant soil in the 

bottomlands. Hydric soils in the permit include Cisne, Wynoose, and Belknap. 

The Official NRCS series descriptions for the dominant soils in the permit area 

are inciuded in Attachrnent 2. The sampling sites are identified on the Soil 

Resources Map (Map 5 S.F.). 

Soil profile samples were obtained for 12 sites on April 1, 2004, using a Giddings 

hydraulic soil sampler. An open core tube was used for the top four feet, and 

then the auger was used to obtain deeper soil samples to a maximum depth of 

12 feet. 

Soil samples were sent to Key Agricultural Services, Macomb, Illinois, for 

analysis. The pH, buffer pH, phosphorus (P1 and P2), potassium, organic 

matter, and texture were analyzed for each. The laboratory data are included in 

Attachment 3 in the Appendix. 

Soil Tech, Inc., Newburgh, Indiana Page I 
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3.0 Results and Analyses 

Soil Resources Analysis Report 
Pond Creek Mine #1 - Permit #375 

December 8, 2004 

Table 3.0 presents a listing of the soil profiles for the sampling sites. The table 

identifies the soil series for each site along with the horizon for each sampling 

depth. Data are provided for the dominant soil series in the permit area. 

Specific samples were taken under the refuse disposal area and the potential 

borrow sites for reclamation of the refuse pile. Table 3.0 also lists the field­

measured thickness of topsoil for the sampling sites. 

Table 3.1 provides a summary listing of the physical and chemical properties of 

the existing topsoil and the upper part of the subsoil. Table 3.2 contains the soil 

characteristics of the subsoil, loess, and glacial till and the proposed rooting 

media mix. 

3.1 Topsoiling Materials 

The existing topsoil will be stockpiled for use as the final cover in reclamation. 

The thickness of existing topsoil ranges from 6 to 1 0 inches on the upland areas 

and from 8 to 12 inches in the bottoms. Supplemental topsoiling materials will be 

obtained in the bottomlands, since the silt loam material has eroded from the 

upland areas. The darkened-surface A-horizon will be removed and stockpiled 

for use in reclamation. 

Data for the existing A-horizon topsoil is presented in Table 3.1. The average 

pH of the Belknap topsoil is 6. 7, which is ideal for plant growth. The average pH 

of the topsoil for the upland soil series is 5.4, which is more acid and wili require 

lime applications when vegetation is planted. The phosphorus content of both 

upland and bottomland soils is in the high range, and the potassium content is in 

the medium range. The texture of both is silt loam, which is ideal for 

revegetation. 

Topsoil will be stockpiled for use in final reclamation. Supplemental topsoil will 

be obtained from bottomland alluvium to a depth of up to 12 feet. Typically, the 

deeper excavation will be associated with construction of basins, but all of the 

alluvium excavated should provide suitable topsoiling material for reclamation. 

Data for the alluvium presented in Tabie 3.1 show that the physical and chemical 

properties are the same as the existing topsoil. The source valley alluvium is the 

former topsoil on the upland areas in the watershed. 

The thickness of the A-horizon for the dominant soil series within the surface 

facilities permit is listed in Table 3.1. The measured thickness ranges from 6 

inches for Bluford to 12 inches for Belknap. Typically, the topsoil is 7 to 10 

inches. All available topsoil will be stockpiled. 

3.2 Rooting Media Materia!s 

Soil Tech, Inc., Newburgh, Indiana Page 2 
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Soil Resources Analysis Report 
Pond Creek Mine #1 - Permit #375 

December 8, 2004 

The proposed source of rooting media for cover of the refuse pile is the subsoil, 

loess, and weathered glacial till located on the upland areas in the eastern half of 

the permit. Ava, Wynoose and Creal are the dominant soil series within the area 

proposed for borrow material. Table 3.2 contains the soil data for the existing 

subsoil, loess, and glacial till under the refuse disposal area and within the 

borrow areas. 

The average pH of the subsoil is 4.4, and the phosphorus and potassium 

contents are low. The organic matter average for the subsoil is 0. 75 percent. 

The subsoil texture ranges from silt loam to silty clay loam, and the average 

texture is silt loam. 

The data for the loess and glacial till to a depth of 12 feet are also presented in 

Table 3.2. The average pH of the !cess is 5.0. The pH of the glacial till ranges 

from 5.0 to 7.3, and averages 5.8. The phosphorus and potassium contents are 

low, so fertility will need to be added during revegetation. The average texture 

for both the loess and glacial till is silt loam, the same as the existing topsoil. 

The clay content for the glacial till ranges from 22 to 32 percent, and averages 

26.3 percent. The clay content is high enough to allow good compaction of the 

soils on which the refuse pile will be placed, but low enough to provide a suitable 

rooting media material for covering the pile. 

Table 3.2 contains a weighted average blend of 3 feet of subsoil, 2 feet of loess, 

and 6 feet of weathered glacial till material. The average texture is silt loam, 

which is the most critical parameter, since all of the chemical values can be 

adjusted by applying lime and fertilizer. A single lift of rooting media on the 

refuse pile is more desirable that trying to place separate lifts of topsoil and 

subsoil. The single lift will avoid the boundary layer condition and be far more 

stable. 

Soil Tech, Inc., Newburgh, Indiana Page 3 
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4.0 Recommendations 

Soil Resources Analysis Report 
Pond Creek Mine #1 - Permit #375 

December 8, 2004 

The existing topsoil will make an excellent soil for reclaiming the areas affected 

by construction activities within the support facilities area for the Pond Creek 

Mine #1. The thickness of the upland topsoil for the relatively flat areas ranges 

from 7 to 10 inches, but the average thickness is closer to 8 inches. 

Supplemental topsoiling materials are available in the valley alluvium by utilizing 

soil that has eroded from the upland areas in the watershed. Basin excavation 

materials can be stockpiled for use in final reclamation. 

Rooting media to be used for cover of the refuse pile and for reclamation will 

consist of the existing subsoil, loess, and weathered glacial outwash and till to a 

maximum depth of 12 feet. The texture of the glacial rooting media materials is 

silt loam and silty clay loam. The average clay content of 26.3 percent will allow 

good compaction of the underlying material for the refuse pile and will help in 

achieving the reduced permeability of both the liner and the capping soil. 

5.0 Summary & Conclusions 

Soil resources at the Pond Creek Mine #1 range from nearly-level prime 

farmiand to steeply-sloping, non-ciopland-capable eroded soils developed under 

forest vegetation. Soil data contained in Table 3.1 show that the existing topsoil 

is the best soil material for use in reclaiming the areas affected for the surface 

facilities of the underground mine. The extensive valley alluvium will be used to 

supplement the topsoil, since it was topsoil prior to being eroded and deposited 

in the valley. 

Topsoil removal thickness will range from 6 inches for steep, eroded soils to 12 

inches for the nearly-level soils. Topsoil replacement for most areas will average 

12 inches. Agronomic soil tests will be taken at the time of reclamation to 

determine the soil nutrients needed to supplement the crops being planted. 

Prior to placement of rooting media on the refuse materials, the acid-base 

analysis tests will be conducted to determine the appropriate liming rate. After 

the materials have been treated with lime, they will be covered with rooting 

media. The rooting media will consist of a mixture of subsoil, loess, and glacial 

till to a maximum depth of 12 feet. The primary borrow site for the rooting media 

will be the area north of the initial refuse disposal pile. Data in Table 3.2 show 

that the proposed mixture of 3 feet of subsoil with 2 feet of loess and up to 6 feet 

of glacial till will provide a suitable cover material for the refuse pile. The soil will 

have a silt loam texture with a clay content that should average about 26%, 

which is suitable for compacting to reduce permeability of both the liner and the 

cover soils. 

In conclusion, the proposed method of placing rooting media consisting of 

subsoil, loess, and glacial till on the refuse materials will provide suitable cover 

Soil Tech, Inc., Newburgh, Indiana Page4 
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Soil Resources Analysis Report 
Pond Creek Mine #1 - Permit #375 

December 8, 2004 

for the refuse pile. The existing subsoil and glacial till will also provide a suitable 

liner for the refuse pile. Areas affected by the surface facilities for the 

underground mine will be reclaimed by removing the facilities, replacing topsoil, 

and revegetating the area. 

Soil Tech, Inc., Newburgh, Indiana Page 5 
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Soil Tech, Inc. 
Soil & Environmental Services 

December 8, 2004 

Mr. Timothy Myers 
Steelhead Development Company, LLC 
430 Harper Park Drive, Suite A 
Beckley, Wv 25801 

RE: Pond Creek Mine #1 Amendment - Permit #375 

Soil Resources Analysis Plan 
Certification of Soil Data 

Dear Mr. Myers: 

5144 W. Timberwood 
Newburgh, IN 47630 
Office: (812) 858-7003 
Fax: (812) 858-0888 

Attachment 1 

This letter ls to certify that the laboratory data are for sampling sites identified on the Soil 

Resources Map (Map 5 SF) for the Pond Creek Mine #1. Soil sampling sites are identified 

on the map and are listed in Table 3.0. 

Soi!s were sampled by David S. Ralston using truck-mounted Giddings hydraulic soil 

sampling equipment. Samples were sent to Key Agricultural Services in Macomb, Illinois, 

for analysis. The lab used standard agronomic procedures for analysis. 

The laboratory data are presented in Attachment 3 in Appendix A. The data are 

summarized in Table 3.0. 

Call if you have questions or need additional information on this plan. 

Sincerely, 
Soi! Tech, inc. 
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Soil ID 

2A 

8E3 

12A 

13A1 
'l3B1 

14B1 
14C1 
14C2 
14C3 
14D2 
14D3 

337A 
337B 

382A 

Soil Tech, Inc. 

Steelhead Development Company, LLC 

Pond Creek Mine #1 - IVlining Permit #375 
Table 1 

Listing of Soi! Map Units 
Hydric 

Soil Series Slope (%) Hydric soil Criteria Code Capability 

Cisne 0 - 1.5 Yes 2B1 PF 

Hickory 12 -18 No --- LC 

Wynoose 0 -1.5 Yes 2B3 HC 

Bluford 0 -1.5 No --- PF 
Bluford 1.5-4.0 No --- PF 

Ava 1.5 - 4.0 No --- PF 
Ava 4-7 No --- HC 

Ava 4-7 No --- HC 

Ava 4-7 lllo --- LC 

Ava 7 -12 lllo --- HC 

Ava 7 -12 lllo --- LC 

Creal 0 -1.5 No --- PF 
Creal 1.5 - 4.0 No --- PF 

Belknap 0 - 1.5 Yes 4 PF 

Page 1 of 1 wcsoil2 - 12/712004 - 9:40 PM 
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STEELHEAD DEVELDPEMENT COMPANY, LLC 

POND CREEK MINE #'I • PERMIT #375 

TABLE3.0 

SOIL CHARACTERIZATION DATA 

•• J~~~~dn•··· ··• .. )s?~~i··•·<·· :SSa~l~•·· o~dill~6i;i~~I ~j}ti};lt': :o~~~~~t>::,i~~p~;~{{~~~;!'.8~c~ IJ];;~)t~~) ~i~/ •· ci~i ••••• ;:r;;::-:·•. 
ft I % lb/a lb/a lb/a % 

Pond Creek Mlne #1 - July 2004 

WC04-1 1482 - Ava 

DSR1 
4/1/2004 

WC04-2 
DSR1 

4/1/2004 

WC04-3 
DSR1 

4/1/2004 

WC04-4 

DSR1 

4/1/2004 

WC04-5 
DSR1 

4/1/2004 

Soil Tech, Inc. 

silt loam 
(1.5 - 4.0%) 

13B2 - Bluford 

silt loam 

(1.5 • 4.0%) 

14C3-Ava 

silt loam 
(4-7%) 

382 - Belknap 

silt loam 

(0 -1.5%) 

12 • Wynoose 
silt loam 
(0 -1.5%) 

1 · 1 
1 - 2 
1 • 3 
1 • 4 

1 • 5 
1 - 6 

0 • 0.8 
0.8 • 2.5 
2.5 -4.0 
4-6.5 
6.5 - 9 
9 -12 

Ap 
Bl 
Bx 
C1 
2C1 
2C2 

2-1 0-0.6 Ap 

2-2 0.6-2.1 Bt 
2-3 2.1-4.0 Bt 
2-4 4-6.5 c1 

2·5 6.5-9 2C1 

2-6 9-12 2C2 

3-1 0-0.7 Ap 

3-2 0.7-2.2 Bt 
3-3 2.2-4.0 Bx 

3-4 4-6 C1 

3-5 6-9 2C1 

3-6 9-12 2C2 

4-1 0-0.8 Ap 

4-2 0.8-2.4 C1 
4-3 2.4-4.0 C2 

4-4 4-6 C3 

4-5 6-9 C4 

4-6 9-12 C5 

5-1 0-0.7 Ap 

5-2 0.7-2.0 Bl 

5-3 2.0-4.0 Bl 

5-4 4-6 C1 

5-5 
5-6 

6-9 
9 -12 

2C1 
2C2 

5.60 
4.84 
5.45 
5.42 
6.34 
6.88 

6.83 
6.39 
6.64 
6.51 
6.84 
6.97 

5.22 6.56 

4.51 5.59 
4.62 6.10 
5.44 6.46 

5.87 6.67 
6.47 6.87 

5.00 6.18 
4.39 5,08 
4.49 5.98 
4.93 6.02 
5.73 6.70 
6,45 6.87 

G.88 6,98 
4.43 6.82 
4.40 6,48 
4.62 5,90 

5.44 6.71 
6.70 6.95 

6.03 6.87 

4.50 6.08 

4.69 5.75 

5.10 6.14 
5.83 

6.86 
G.75 
G.96 

0.96 
0.31 
0.88 
1.13 
1.13 
1.05 

0.80 
1.13 
0.63 
0.72 
0.88 
0.55 

1.21 
1.21 
0.39 
0,31 
0.86 
0,63 

1.37 
0.10 
0,31 
0.14 
0.14 
0,55 

1.13 
0.31 
0.55 
0.80 
0,47 

1.37 

Page 1 of3 

14 
8 

18 
22 
14 

8 

18 
6 

22 
26 
16 
10 

56 
10 
24 
38 
38 

8 

88 
16 
8 

16 
12 
12 

42 
12 
24 
34 
22 

8 

20 
12 
24 
26 
28 
14 

26 
10 
32 
90 
58 
34 

76 
18 
32 
52 
52 
18 

124 
22 
10 
24 
18 
16 

48 
14 
34 
42 
46 
24 

126 50.91 
108 21.35 
214 28.78 
204 36.98 
204 42.34 
196 79.71 

156 21.67 
216 14.21 
212 15.89 
212 26,30 
204 40.00 
140 3'1,25 

288 21.44 
250 Hl.64 
194 17.12 
152 24.71 
200 34.92 
164 71.50 

204 86.97 
72 1jl.72 
88 9.18 

140 2!).36 

104 2G.99 
100 5:!.55 

176 5!5.61 
112 16.05 
172 11.97 

236 27.03 
164 31.13 
142 41.41 

% 

0.66 
1.08 
0.69 
0.48 
0.42 
0,61 

0.26 
O.Q2 
0.01 
O.D3 
0.09 
0.63 

0.29 
0.17 
0.21 
0.42 
0.63 
1.43 

0.54 
0.40 
0.12 
0.00 

0.83 
2.41 

1.24 
0.68 
0.21 
0.40 
0,31 
0,27 

% 

3.9 
3.9 
6.1 
9.4 
9.2 

10.7 

5.5 
1.8 
2.7 
5.0 

10.4 
25.0 

7.6 
6.4 
9.8 

19.0 
20.2 
26.3 

10,4 
14.3 
16.0 
21.8 
44.5 
42.4 

8.1 
7.6 
5.9 
8.8 

11.5 
13.1 

% 

86.6 
82.3 
64.7 
65.8 
61.7 
58.1 

% 

9.5 SILT 
13.8 SILT LOAM 
29,2 SILTYCLAYLOAM 

24.8 SILT LOAM 

29.1 SILTYCLAYLOAM 

31,2 SILTY CLAY LOAM 

78,5 16.0 SILT LOAM 

66.2 32.0 SILTY CLAY LOAM 

71.1 26.2 SILT LOAM 

70.0 25.0 SILT LOAM 

6o.4 29.2 SILTYCLAYLOAM 

51.4 23.6 SILT LOAM 

70.3 22.1 S1L T LOAM 

63.7 29.!I SILTY CLAY LOAM 

70.8 19.4 S1LT LOAM 

59.4 21.6 SILT LOAM 

55.4 24.4 SILT LOAM 

48.2 25.5 LOAM 

81.0 8.li SILT 

76.8 8.9 SILT LOAM 

67.6 16.4 SILT LOAM 

61.7 16,5 SILT LOAM 

40.5 15.0 LOAM 

37.7 19.9 LOAM 

78. 7 13.2 SILT LOAM 

74.4 18.0 SILT LOAM 

71.0 23.1 SILT LOAM 

68.4 22.8 SILT LOAM 

64.8 
57.3 

23.7 SILT LOAM 
29.6 SILTY CLAY LOAM 

wcsoilsd1 - 12/7/2004 - 9:30 PM 
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<<<>Sit•: · :· : ::<Soil/· ::: S:amplf ::: <.::::: : . : : : 
··<LOCSHOri ::>> ·:::·:::serl.ei(· ... ·-·-:-::::io.::> ·· :.::t)E!f)tli::: :'.fforJi-Ori: 

ft 

WC04-6 13A • Ava 6 • 1 0 - 0.8 Ap 

DSR1 slit loam 6-2 0,8 - 2.2 Bl 
4/1/2004 {O -1.5%) 6-3 2.2 • 4.0 Bx 

6-4 4-6 C1 

6-5 6-9 2C1 
6-6 9-12 2C2 

WC04-7 12 - Wynoose 7 • 1 0- 0.8 Ap 

OSR1 silt loam 7-2 0.8- 2.1 Bl 
4/1/2004 (0 • 1.5%) 7.3 2.1-4.0 Bl 

7.4 4-6 C1 
7.5 6-9 2C1 
7-6 9 -12 2C2 

WC04-8 13B - Bluford 8 -1 0 -0.5 Ap 

OSR1 sllt loam 8-2 0.5-2.1 Bl 
4/1/2004 (1.5 • 4.0%) 8-3 2.1-4.0 Bl 

8-4 4-6 C1 

8-5 6-9 2C1 

8-6 9 -12 2C2 

WC04-9 337A - Creal 9 - 1 0 - 0.6 Ap 

OSR1 silt loam 9-2 0.6 • 2.4 Bl 

4/1/2004 (0 • 1.5%) 9-3 2.4 - 4.0 Bl 
9.4 4-6 C1 

9-5 6-9 2C1 

9-6 9 -12 2C2 

WC04-10 382 - Belknap 10 -1 0 -1.0 Ap 

OSR1 silt loam 10 • 2 1.0 - 2.5 C1 

4/1/2004 (0 - 1.5%) 10 - 3 2.5 - 4.0 C2 

10 • 4 4-6 C3 

Soil Tech, Inc. 

.. ~ 

STEELHEAD CIEVELOPEME:NT COMPANY, LLC 

POND CREEK MINE #1 • PERMIT #375 

TABLE 3.0 

SOIL CHARACTERIZATION DATA 

••~~rt1;••:•8:;:t•••PJ~!~m••::••I1t~t~f;•:•:?t~tt•••ti~••• 
% lb/a lb/a lb/a % 

6.05 6.B8 0.96 42 84 124 68.81 
4.81 6.46 0.47 10 16 100 36.86 

4.52 5.73 0.63 10 18 130 8.85 

6.20 6.116 0.72 6 10 106 41.18 

5.17 6.:l6 0.47 10 20 118 22.49 
5.60 6.75 0.55 8 16 100 32.67 

7.01 7.00 0.55 56 128 164 75.12 

4.38 5:10 1.62 12 28 230 18.26 

4.29 5.47 1.05 26 48 240 11.33 

5.06 6:18 0.63 46 98 226 24.62 

6.21 6.82 0.88 26 52 204 43.36 

6.65 6.93 0.96 10 20 184 49.35 

5.54 6.78 1.29 66 98 192 56.93 

4.22 6.03 0.72 14 22 142 16.01 

3.89 4.96 0.96 14 26 200 8.31 

4.29 6.33 0.47 38 56 182 10.24 

4.98 5.92 0.96 28 54 144 24.20 

6.51 6.91 1.05 18 30 128 44.67 

5.77 6.84 1.29 80 130 234 61.71 

4.30 6.00 0.39 20 34 106 12.87 

4.24 5.34 0.63 22 36 196 9.50 

5.37 6.59 0,55 28 76 162 28.75 

6.63 6.93 0.47 20 52 142 44-.05 

7.36 7.00 0.55 10 22 130 4!1,38 

6.59 6.96 0.63 14 26 118 7Ei.01 

5.19 6.74 0.39 8 12 64 51.75 

4.63 6.66 0.06 8 12 66 21'.54 

4.73 6.56 0.39 8 14 104 W.33 

Page 2 of 3 

1 

3~i : ;~ri~ ~iii \i~/ /:~:: < < 
% % % % 

0.68 5.3 81.4 13.3 SILT LOAM 
0.35 4.2 77.4 18.4 SILT LOAM 
0.14 4.3 70.2 25.5 SILT LOAM 
3.13 31.2 43.0 25.8 LOAM 
0.55 12.8 64.2 23.0 SILT LOAM 
0.30 14.7 62.9 22.4 SILT LOAM 

0.79 8.1 80.2 11.7 SILT 
0.01 1.9 63.6 34.5 SILTYCLAYLOAM 

0.02 2.4 65.4 32.2 SIL TY CLAY LOAM 

0.11 7.3 69.6 23.1 SILT LOAM 

0.10 11.6 62.0 26.4 SILT LOAM 

0.46 21.0 51.5 27,5 CLAY LOAM 

0.43 6.8 80.1 13.1 SILT LOAM 
0.08 4.2 76.0 19.8 SILT LOAM 
0.17 4.0 65.3 30.7 SILTY CLAY LOAM 

0.09 5,5 72.7 21.8 SILT LOAM 
0.31 8,2 64.0 27.8 SIL TY CLAY LOAM 

0.25 10.9 56.8 32.3 SIL TY CLAY LOAM 

0.97 11.0 76.0 13.0 SILT LOAM 

0.68 8.2 72.2 19.6 SILT LOAM 
0,23 8.8 62.3 28.9 SIL TY CLAY LOAM 

0.24 14.3 61.9 23.B SILT LOAM 

0.32 19.9 57.1 23.(1 SILT LOAM 

0.50 25.6 48.4 26.0 LOAM 

0.80 25.1 65.2 9 .. ., SILT LOAM 

1.45 6.6 79.5 13.U SILT LOAM 

1.26 4.0 81.7 14.:1 SILT LOAM 
0.24 5.2 75.3 19.S SILT LOAM 

wcsoilsd1 - 12{712004 - 9:30 PM 
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STEELHEAD DEVELOPEMENT COMPANY, LLC 

POND CREEK MINE #1 • PERMIT #375 

TABLE :J.O 

SOIL CHARACTERIZATION DATA 

.._::J~!~~~/>· :.;:::;:;~:~:·s·:::::: :\)t~t?t <::DePth: ::::RQd~Oil 
. <:::~~:n:>::::~.~!~e:r::::p~tj~~~~:::<::~~~~PP.~r~~::::~~~#~~~:: ·.- · ·.·.· : ~:lin~::::: s~iiii: ;/Sil( : : :Clay>. 

:r~~~'-;{~~:::::::::::: 
: :•i>H(1i.1).•:•:·::pft::::;:::Matter-::::::::pci:::::::::;:p_ct:::::::::::::1<:>::: ::::::¼Ca•: .•:Class•:•:····· 

ft % lb/a lb/a lb/a % % % % % 

10 • 5 6·9 C4 4.93 6.56 0,31 12 20 102 26.18 0.03 9.7 72.7 17.6 SILT LOAM 

10 • 6 9 • 12 cs 5.53 6.79 0.10 20 26 100 45.04 0.05 20.4 63.9 15.7 SILT LOAM 

WC04-11 2A - Cisne 11 -1 0 • 0.9 Ap 4.90 6.54 0.80 40 60 118 36.90 0.20 9,2 75.2 15.6 SILT LOAM 

DSR1 silt loam 11 • 2 0.9 - 2.0 Bl 04 6.36 0.55 8 14 156 25.85 0.29 7.0 61.2 31.8 SILTY CLAY LOAM 

4/1/2004 (0 -1.5%) 11 - 3 2.0 -4.0 Bl 4-.83 6.08 0.88 32 46 224 22.93 0.10 5.7 62.2 32.1 SIL TY CLAY LOAM 

11 • 4 4·6 C1 5.32 6.51 0.80 52 90 172 34.32 0.08 7.4 69.4 23.2 SILT LOAM 

11 • 5 6·9 2C1 5.64 6.70 0.39 42 88 170 40.59 0.09 7.1 69.1 23.8 SILT LOAM 

11 • 6 9 • 12 2C2 5.97 6.76 1.05 34 72 166 44.66 0.07 9.7 64.9 25.4 SILT LOAM 

WC04-12 12 - Wynoose 12 · 1 0 • 0.9 Ap 6.73 6.96 1.21 94 192 178 79.92 0.38 10.3 75.9 13.8 SILT LOAM 

DSR1 silt loam 12 • 2 0.9 • 2.4 Bl 4.39 5.28 0.88 18 30 184 19.90 0.18 5.0 61.8 33.2 SIL TY CLAY LOAM 

4/1/2004 (0 -1.5¾) 12. 3 2.4 • 4.0 Bt 4.79 5.78 0.80 64 114 182 20.21 0.14 6,2 65.4 28.4 SILTY CLAY LOAM 

12 - 4 4-6 C1 1;,91 6.73 0.72 42 138 188 39.32 0.13 9.1 66.4 24.5 SILT LOAM 

12 • 5 6-9 2C1 6.96 6.99 0.47 28 110 140 50.12 0.39 13.1 62.8 24.1 SILT LOAM 

12 • 6 9 • 12 2C2 7.20 7.00 0.80 12 40 120 53.31 0.45 16.8 56.1 27.1 SILTY CLAY LOAM 

Notes: 1. DSR1 = Sampled by David Ralston, Soll Tech, Inc., Newburgh, Indiana, using a Giddings hydraulic soil probe and auger unit 

2. DSR2 = Sampled by David Ralston using a 3" diameter hand bucket auger 

3. Soil samples analyzed by Key Agricultural Services, Macomb, Illinois using standard procedures 

Soil Tech, lnc. 
Page 3 of 3 
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STEELHEAD DEVELOPMENT COMPANY LLC 

POND CREEK MINE #1 • PERMIT #375 
TABLE 3.1 

SOIL CHARACTERIZATION DATA FOR THE EXISTING TOPOIL AND SUPPLEMENTAL TOPSOIL MATERIALS 

<~i!l~lt/ \/ /~~!~~~/ >~<?tt'Jf::~f\/il:~i~~ /J~;;~~W ::~~li~ff ~t¾t t~!:t :~tt~~t~tr~~~~"'~t• ~~i;i/\~ii tili:t·•••i~;l/•·••• t>Ttf!:t••·•••• 
ft % lb/a lb/a lb/a % % % % 

Existing bottomland toQsoll 
WC04-10 382 • Belknap 10 -1 0 • 1.0 Ap 6.59 6.96 0.63 14 26 118 0.80 25.1 66.2 9.1· SILT LOAM 

WC04-4 382 - Belknap 4 -1 0 -0.8 Ap 6.88 6.98 1.37 88 124 204 0.54 10.4 81.0 8.6 SILT 

Bottomland A horizon average 6.71 6.97 1.00 51 75 161 0.67 17.8 73.1 9.2 SILT LOAM 

Existing ueland to(;!soll 
WC04-11 2A - Cisne 11 • 1 0 -0.9 Ap 4.90 6.54 0.80 40 60 1"18 0.20 9.2 75.2 15.6 SILT LOAM 

WC04-5 12 - Wynoose 5 • 1 0 -0.7 Ap 6.03 6.87 1.13 42 48 HG 1.24 8.1 78.7 13.2 SILT LOAM 

WC04-7 12 - Wynoose 7 • 1 0-0.8 Ap 7.01 7.00 0.55 56 128 11;4 0.79 8.1 80.2 11.7 SILT 

WC04-12 12 - Wynoose 12-1 0 • 0.9 Ap 5.73 6.96 1.21 94 192 H8 0.38 10.3 75.9 13.8 SILT LOAM 

WC04-2 13B2 - Bluford 2 - 1 0 -0.6 Ap 5.22 6.56 0.80 18 26 166 0.26 6.6 78.5 16.0 SILT LOAM 

WC04-6 13A - Ava 6 • 1 0-0.8 Ap 6.06 6.88 0.96 42 84 124 0.68 5.3 81.4 13.3 SILT LOAM 

WC04-8 13B • Bluford 8 -1 0 -0.5 Ap 5.54 6.78 1.29 66 98 192 0.43 6.8 80.1 13.1 SILT LOAM 

WC04-1 14B2 -Ava 1 • 1 0 -0.8 Ap 5.60 6.83 0.96 14 20 126 0.66 3.9 86.6 9.5 SILT 

WC04-3 14C3 - Ava 3 • 1 0-0.7 Ap 5.00 6.18 1.21 66 76 288 0.29 7.6 70.3 22.1 SILT LOAM 

WC04-9 337A - Creal 9 -1 0. 0.6 Ap 5.77 6.84 1.29 80 130 234 0.97 11.0 76.0 13.0 SILT LOAM 

Upland A horizon average 5.42 6.74 1.02 51 86 176 0.59 7.6 78.3 14.1 SILT LOAM 

Prog:osed sugg:lernental tosoll 

Bottomland alluvium to deQth of 4' 
WC04-4 382 - Belknap 4-2 0.8 • 2.4 C1 4.43 6.82 0.10 16 22 72 0.40 14.3 76.8 8.9 SILT LOAM 

WC04-4 382 - Belknap 4-3 2.4 -4.0 C2 4.40 6.48 0.31 8 10 88 0.12 16.0 67.6 16.4 SILT LOAM 

WC04-10 382 - Belknap 10 • 2 1.0 • 2.5 C1 6.19 6.74 0.39 8 12 64 1.46 6.6 79.6 13.9 SILT LOAM 

WC04-10 382 - Belknap 10 • 3 2.5 • 4.0 C2 4.63 6.66 0.06 8 12 66 1.26 4.0 81.7 14.3 SILT LOAM 

Alluvium average to depth of 4' 4.57 6.68 0.22 10 14 73 0.81 10.2 76.4 13.4 SILT LOAM 

Bottomland alluvium to de~th of 12' 

WC04-4 382 - Belknap 4-4 4-6 C3 4.62 5.90 0.14 16 24 •140 0.00 21.8 61.7 16.6 SILT LOAM 

WC04-4 382 - Belknap 4-5 6-9 C4 6.44 6.71 0.14 12 18 "104 0.83 44.6 40.5 15.0 LOAM 

WC04-4 382 - Belknap 4-6 9 -12 cs 6.70 6.95 0.55 12 16 100 2.41 42.4 37.7 19.9 LOAM 

WC04-10 382 - Belknap 10 • 4 4-6 C3 4.73 6.56 0.39 8 14 104 0.24 5.2 75.3 19.5 SILT LOAM 

WC04-10 382 - Belknap 10 • 5 6-9 C4 4.93 6.56 0.31 12 20 102 0.03 9.7 72.1 17.6 SILT LOAM 

WC04-10 382 - Belknap 10 • 6 9 -12 C5 5.53 6.79 0.10 20 26 100 0.06 20.4 63.9 15.7 SILT LOAM 

Alluvium average to depth of 12' 4.99 6.58 0.27 13 20 108 0.59 24.0 58.6 17.4 SILT LOAM 

Soll Tech, Inc. Page 1 of 1 wcsoUsd1 -12/7/2004 - 9:33 PM 
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STEELHEAD DEVELOPMENT COMPANY LLC 

POND CREEK MINE #1 • PERMIT #375 
TABLE 3.2 

SOIL CHARACTERIZATION DATA FDR THE EXISTING SUBSOIL AND ROOTING ME:DIA MATERIALS 

... :~i~~::·. . .. :·:>>:-~oi.l:·. ·.·.·.·.·.::~ITTP.I~:> 
<t;9~~iii~ :::.::::::;:::;:~~f(~f: >:>:>:>:)P.:> ::::~~~t~:: ::)t!>:f!~Qi~: 

Existing upland B-horizon subsoil 
WC04-11 2A-Cisne 11 -2 

WC04-11 2A - Clsne 11 - 3 

WC04-5 
WC04-5 
WC04-7 
WC04-7 

WC04-12 
WC04-12 
WC04-2 

WC04-2 
WC04-6 

WC04-6 
WC04-8 
WC04-8 
WC04-1 
WC04-1 

WC04-3 

WC04-3 
WC04·9 
WC04-9 

12 - Wynoose 

12 - Wynoose 

12 - Wynoose 

12 - Wynoose 

12 - Wynoose 

12 -Wynoose 
1382 - Bluford 
1382 - Bluford 

13A -Ava 
13A -Ava 

138 - Bluford 
138 - Bluford 

1482 -Ava 
14B2-Ava 

14C3 -Ava 
14C3 -Ava 

337A - Creal 

337A - Creal 

5-2 
5-3 
7-2 
7-3 
12 · 2 
12 - 3 
2-2 
2-3 
6-2 
6-3 
8-2 
8-3 
1 • 2 
1 • 3 
3-2 
3-3 
9-2 
9-3 

Upland subsoil average 

Existing bottomland subsoil 

WC04-4 382 - Belknap 4 - 2 

WC04-4 382 - Belknap 4 - 3 

WC04-10 382 - Belknap 10 - 2 

WC04-10 382- Belkna_e 10 - 3 

Bottomland subsoil average 

ft 

0.9 - 2.0 
2.0 • 4.0 
0.7 - 2.0 
2.0 ~ 4.0 

0.8-2.1 
2.1- 4.0 

0.9 - 2.4 
2.4- 4.0 
0.6 - 2.1 
2.1 - 4.0 

0.8 - 2.2 

2.2 -4.0 
0.5- 2.1 
2.1-4.0 
0.8 • 2.5 
2.5 - 4.0 
0.7 -2.2 

2.2 • 4.0 
0.6 - 2.4 
2.4 - 4.0 
0.7-4.0 

0.8 - 2.4 
2.4- 4.0 
1.0-2.5 
2.5 - 4.0 

0.9 -4.0 

Bl 
Bx 
Bl 
Bx 
Bl 
Bx 
Bl 
Bx 
Bl 
Bx 
Bl 
Bx 
Bl 
Bx 
Bl 
Bx 
Bl 
Bx 
Bt 
Bx 
B 

C1 
C2 
C1 
C2 

Proposed supplemental rooting media materal for refuse cover 

Upland loess 

WC04-11 11-4 4-6 C1 

WC04-5 
WC04-7 
WC04-12 
WC04-2 

WC04-6 
WC04-8 
WC04-1 
WC04•3 
WC04-9 

Soil Tech, Inc. 

5-4 
7-4 
12 • 4 
2-4 

6-4 
8-4 
1 • 4 
3.4 
9-4 

4-6 
4-6 
4•6 

4-6.5 

4-6 
4-6 

4 - 6.5 

4·6 
4-6 

C1 
C1 
C1 
C1 

C1 
C1 
C1 
C1 
C1 

::::~9!1:::::::::::l;3~_ff~(:'.:Gr9~~!q::::::::~l:i9$P.t'tQ~~::::f~9l~~~lµ_n_i:::::::..... ::: . . . . ::1~~~r~ 
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4.74 

4.83 
4.50 

4.69 
4.38 

4.29 
4.39 
4.79 
4.51 
4.62 
4.81 
4.52 
4.22 
3.89 
4.84 
5.45 

4.39 
4.49 
4.30 
4.24 

4.44 

4.43 
4.40 
5.19 
4.63 
4.57 

5.32 
5.10 
5.06 

5.91 

5.44 

6.20 
4.29 
5.42 

4.93 
5.37 

6.36 
6.08 
6.08 
5.75 
5.10 
5.47 

5.28 
5.78 
5.59 
6.10 

6.46 
5.73 
6.03 
4.96 
6.39 
6,64 

5.08 
5.98 
6.00 
5.34 

5.81 

6.82 
6.48 
6.74 
6.66 

6.68 

6.51 
6.14 
6.18 
6.73 
6.46 

6.86 
6.33 
6.51 
6.02 
6.59 

% lb/a lb/a lb/a I % 

0.55 
0.811 
0.31 
0.5!i 

1.62 
1,0!; 

0.81! 
O.BD 
1.13 
0.63 

0.4"1 
0.63 
0.72 
0.96 
0.31 
0,88 

1.21 
0.3'9 

0.39 
0.63 

0.75 

0.10 
0.31 
0.39 
0.06 
0.22 

0.80 
0.80 
0.63 
0.72 
0.72 

0.72 
0.47 
1.13 
0.31 
0.55 
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8 
32 
12 
24 
12 
26 
18 
64 

• 
22 
10 
10 
14 
14 

8 
18 
10 
24 
20 
22 

19 

16 
8 
8 
8 

10 

52 
34 
46 
42 

26 

6 
38 
22 
38 
28 

14 
46 
14 
34 
28 
48 
30 

114 
10 
32 
16 
18 
22 
26 
12 
24 
18 
32 
34 
36 

30 

22 
10 
12 
12 
14 

90 
42 
98 

138 

90 
10 
56 
26 
52 
76 

156 
224 
112 
172 
230 
240 
184 
182 
216 
212 
100 
130 
142 
200 
108 
214 
250 
194 
106 
196 
178 

72 
88 
64 
66 

73 

172 
236 
226 
188 

212 
106 
182 
204 
152 
162 

0.29 
0.10 
0.68 
0.21 
0.01 

0.02 
0.18 
0.14 
0.02 

0.01 
0.35 
0.14 
0.08 
0.17 
1.08 
0.69 
0.17 
0.21 
0.68 

0.23 

0.27 

0.40 
0.12 
1.45 
1.26 

0.81 

0.08 
0.40 
0.11 
0.13 

0.03 

3.13 
0.09 
0.48 
0.42 
0.24 

% 

7.0 
5.7 
7.6 
5.9 
1.9 
2.4 
5.0 
6.2 
1.8 
2.7 
<l2 
4.3 
4.2 
4.0 
3.9 
6.1 
6.4 
9.8 
8.2 
8.8 
5.3 

14.3 
16.0 

6.6 
4.0 

10.2 

7.4 
8.8 
7.3 
9.1 
5.0 

31.2 

5.5 
9.4 

19.0 
14.3 

% 

61.2 
62.2 
74.4 
71.0 
63.6 
65.4 
61.8 
65.4 
66.2 
71.1 
77.4 
70.2 
76.0 
65.3 
82.3 
64.7 

63.7 
70.8 
72.2 
62.3 

68.4 

76.8 
67.6 
79.5 
81.7 
76.4 

69.4 
68.4 
69.6 
66.4 
70.0 

43.0 
72.7 
65.8 

59.4 
61.9 

% 

31.8 SILTY CLAY LOAM 
32.1 SIL TY CLAY LOAM 

18.0 SILT LDAM 

23.1 SILT LOAM 

34.5 SIL TY CLAY LOAM 
32.2 SIL TY CLAY LOAM 

33.2 SILTY CLAY LDAM 

28.4 SIL TY CLAY LOAM 
32.0 SIL TY CLAY LOAM 

26.2 SILT LOAM 

18.4 SILT LOAM 
25.5 SILT LDAM 
19.8 SILT LOAM 

30.7 SILTYCLAYLDAM 

13.8 SILTLDAM 
29.2 SIL TY CLAY LOAM 

29.9 SILTY CLAY LDAM 
19.4 SILT LOAM 

19.6 SILT LDAM 

28.9 SILTY CLAY LDAM 

26.3 SILT LDAM 

8.9 
16.4 
13.9 
14.3 
13.4 

23.2 
22.8 
23.1 
24.5 

25.0 
25.8 

21.8 
24.8 
21.6 
23.8 

SILT LOAM 
SILTLDAM 
SILT LOAM 

SILT LOAM 

SILT LOAM 

SILT LOAM 
SILT LOAM 
SILT LOAM 

SILT LOAM 

SILT LOAM 

LOAM 
SILTLDAM 
SILT LOAM 
SILT LOAM 
SILTLDAM 
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STEELHEAD DEVELOPMENT COMPANY LLC 

POND CREEK MINE #1 - PERMIT #375 

TABLE3.2 

SOIL CHARACTERIZATION DATA FOR THE EXISTING SUBSOIL AND ROOTING ME:DIA MATERIALS 

. Li>~~~;,, .•.• -• •• • •• •• j;~~. • ·• •· .· -.. •• .. le~w1
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ft I % lb/a lbfa lb/a l % % % % 

Upland loess 

Upland glacial till 
WC04-11 

WC04-11 
WC04-5 
WC04-5 
WC04-7 
WC04-7 
WC04-12 

WC04-12 

WC04-2 
WC04-2 

WC04-6 
WC04-6 

WC04-8 
WC04-8 
WC04-1 
WC04-1 

WC04-3 
WC04-3 
WC04-9 
WC04-9 

Upland glacial till 

Bottomland alluvium 

11 · 5 
11 - 6 
5-5 
5-6 
7-5 
7-6 
12 • 5 
12 • 6 
2-5 
2-6 
6-5 
6-6 
8-5 
8-6 

1 • 5 
1 • 6 
3-5 
3-6 
9-5 
9 • 6 

WC04-4 382 - Belknap 4 - 4 

WC04-4 382 - Belknap 4 - 5 

WC04-4 382 - Belknap 4 - 6 

WC04-10 382 - Belknap 10 • 4 

WC04-10 382 - Belknap 10 - 5 

WC04-10 382 - Belkna_e_ 10 · 6 

Bottomland alluvium 

4-6 

6-9 
9 -12 
6-9 
9 -12 

6-9 
9 • 12 
6-9 

9 • 12 
6.5. 9 
9 -12 
6-9 
9 • 12 
6-9 

9 -12 
6.5. 9 
9 -12 
6-9 

9 - 12 
6-9 
9 - 12 

6 - 12 

4-6 
6-9 
9 - 12 
4-6 
6-9 
9 -12 

6-12 

C1 

2C1 
2C2 
2C1 
2C2 
2C1 
2C2 
2C1 

2C2 

2C1 
2C2 
2C1 
2C2 
2C1 
2C2 
2C1 
2C2 
2C1 
2C2 
2C1 
2C2 

2C 

C3 

C4 
cs 
CJ 
C4 
cs 
C 

5.01 

5.64 
5.97 
5.83 
6.88 
6.21 
6.65 
6.96 
7.20 

5.87 
6.47 
5.17 
5.60 
4.98 
6.51 
6.34 
6.88 
5.73 
6.45 
6.63 
7.36 

5.81 

4.62 
5.44 
6.70 
4.73 
4.93 
5.53 

4.99 

6.43 

6.70 
6.76 
6.75 
6.98 
6.82 
6.93 
6.99 

7.00 
6.67 
6.87 
6.36 
6.75 
5.92 
6.91 
6.84 
6.97 
6.70 
6.87 
6.93 
7.00 

6.79 

5.90 

6.71 
6.95 
6.56 
6.56 
6.79 

6.58 

0.69 

0.3!~ 
1.05 
0.47 
1.37 
0.88 
D.96 
0.47 
0.80 
0.88 
0.55 
0.47 
0.55 
0.96 
1.05 
1.13 
1.05 
0.88 
0.63 
0.47 
0.55 

0.78 

0.14 
0.14 
0.55 
0.39 
0.31 
0.10 

0.27 

33 

42 
34 
22 

8 
26 
10 
28 
12 
16 
10 
10 

8 
28 
18 
14 

8 
38 

8 
20 
10 
19 

16 
12 
12 

8 
12 
20 

13 

Potential rooting medla mixture from upland areas - Assume 3' subsoil combined with 2' loess and 6' glacial till 

68 

88 
72 
46 
24 
52 
20 

110 
40 
58 
34 
20 
16 
54 
30 
28 
14 
52 
18 
52 
22 

43 

24 
18 
16 
14 
20 
26 

20 

Rooting media mix I 5.3 6.5 0.8 21.2 44 

Soil Tech, Inc. Page 2 of 2 

184 

170 
166 
164 
142 
204 
184 
140 
120 

204 
140 
118 
100 
144 
128 
204 
196 
200 
164 
142 
130 
158 

140 
104 
100 
104 
102 
100 

108 

168 

D.51 

0.09 

0.07 
0.31 
0.27 
0.10 
0.46 
0.39 
0.45 

0.09 
0.63 
0.55 
0.30 
0.31 
D.25 
0.42 
0.61 
0.63 
1.43 
0.32 
0.50 

0.41 

0.00 
0.83 
2.41 
0.24 
0.03 
0.05 

0.59 

0.39 

11.7 

7.1 
9.7 

11.5 
13.1 
11.6 
21.0 
13.1 
16.8 
10.4 
25.0 
12.8 
14.7 

8.2 
10.9 

9.2 
10.7 
20.2 
26.3 
19.9 
25.6 

14.9 

21.8 
44.5 
42.4 

5.2 
9.7 

20.4 

24.0 

11.7 

64.7 

69.1 
64.9 
64.8 
57.3 
62.0 
51.5 
62.8 
56.1 
60.4 
51.4 
64.2 
62.9 
64.0 
56.8 
61.7 
58.1 
55.4 
48.2 
57.1 
48.4 
58.9 

61.7 
40.5 
37.7 
75.3 
72.7 
63.9 

58.6 

62.5 

23.6 SILT LOAM 

23.8 SILT LOAM 

25.4 SILT LOAM 
23.7 SILT LOAM 

29.6 SILTY CLAY LOAM 
26.4 SILT LOAM 
27 .5 CLAY LOAM 

24.1 SILT LOAM 

27.1 SILTY CLAY LOAM 

29.2 SIL TY CLAY LOAM 

23.6 SILT LOAM 

23.0 SILT LOAM 

22.4 SILT LOAM 
27.8 SILTY CLAY LOAM 

32.3 SILTY CLAY LOAM 

29.1 SILTY CLAY LOAM 

31.2 SILTY CLAY LOAM 

24.4 SILT LOAM 

25.5 
23.0 
26.0 

26.3 

16.5 
15.0 
19.9 
19.5 
17.6 
15.7 

17.4 

25.8 

LOAM 
SILT LOAM 

LOAM 
SILT LOAM 

SILT LOAM 
LOAM 
LOAM 

SILT LOAM 
SILT LOAM 
SILT LOAM 

SILT LOAM 

SILT LOAM 
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U11land 
2A Cisne 
8E3 Hickory 
12A Wynoose 

13A1 Bluford 
1381 Bluford 
1481 Ava 
14C1 Ava 
14C2 Ava 
14C3 Ava 
14D2 Ava 
14D3 Ava 
337A Creal 
3378 Creal 

Bottom land 
382A Belknap 

Soil Tech, Inc. 

STEELHEAD DEVELOPMENT COMPANY, LLC 
POND CREEK #1 MINE - PERMIT #375 

TABLE4.1 
Pre-Mining Sciils and Proposed Reclamation 

. . . . . . . . . . . • <<<:?\Jiii1tR~.m9:V~C/::\:<:>?:::::/\/ \/:} ••• ••• ·•• .• •••·. ••••• •.•• ••• •• •• •••· ••·• • ~~rt ••JO~()j) }$r:'f J:~tma,. tr~;~i! 0-WtAA2mr •> < ~,?:1~~;it/~~>~~!1 ~~P:'~P~~ie.rit•·· 
(if needed) \ . (if needed) 

~ ~ ~ ~ 

0 -1.5 0-0.9 0.9 -4.0 4 -12 Reclamation 

12 - 18 0 -0.5 0.5 -4.0 4-12 Non .. refuse pile areas 

0 -1.5 0 -0.8 0.8 -4.0 4-12 Soil cover= 12" of topsoil or supplemental 

0 -1.5 0 -0.7 0.7 -4.0 4 -12 topsoiling materials 

u; -4.o 0 -0.7 0.7 -4.0 4-12 
1,!; - 4.0 0 -0.8 0.8 -4.0 4-12 

I 
Refuse pile reclamation 

4-7 0 -0.8 0.8 -4.0 4 -12 Soil cover= 48" of rooting media 8/C mix 

4-7 0 -0.7 0.7 -4.0 4 -12 

4-7 0 -0.5 0.5 -4.0 4 -12 

7 -12 0 -0.7 0.7 -4.0 4-12 

7 -12 0 - 0.6 0.6 -4.0 4 -12 

0 -1.5 0 -0.7 0.7 - 4.0 4 -12 

1.5 - 4.0 0 -0.7 0.7 -4.0 4 -12 

0 -1.5 I 0 -1.0 1 -12 11.0 -4.0 4-12 
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R17960Official Series Description - AV A Series 

LOCATION AVA 

bstablished Series 
Rev. JBF-.JCD-SE\1/ 
01/2004 

AVA SERIES 

IL+IN OH A'l"TACHMENT 2 

The Ava series consists of moderately well drained soils on convex ridges and side slopes of 
drainageways on till plains. They fanned in loess and the underlying silty or loamy deposits that overlie 
a strongly developed paleosol. They are moderately deep to a fragipan and greater than 80 inches to 
bedrock. Ava soils are 1nodcratcly penneable in the upper part of the solu1n, and very slo\vly penneab1e 
in the fragipan horizon. Slope ranges from Oto 18 percent. Mean annual precipitation is about 42 inches 
and mean annual air temperature is about 55 degrees F. 

TAXONOMIC CLASS: Fine-silty, mixed, active, mesic Oxyaquic Fragiudalfs 

TYPICAL PEDON: Ava silt loam - on a 3 percent convex slope in a pasture of grass-legume mixture 
( 1 elevation of about 440 feet above lvlSL. (Colors are for moist soil unless otherwise stated.) 

Ap--0 to 6 inches; dark grayish brown (1 0YR 4/2) silt loam, light brownish gray (I 0YR 6/2) dry; 
1noderate fine granular structure; friable; 1nany fine roots; slightly acid; abrupt s111ooth boundary. (5 to 
JO inches thick) 

E--6 to l 0 inches; brown (I 0YR 4/3) silt loam; weak medium platy structure; friable; few fine roots; 
strongly acid; clear smooth boundary. (0 to 8 inches thick) 

BE--10 to 14 inches; yellowish brown (1 0YR 5/6) silt loam; moderate fine and medium subangular 
blocky structure; friable; common fine roots; strongly acid; clear smooth boundary. (0 to 6 inches thick) 

Bt--14 to 24 inches; yellowish brown (l 0YR 5/4) silty clay loam; strong fine and medium subangular 
blocky structure; firn1; few fine roots; very few distinct brown (7.5YR 5/4) clay films and light 
yellowish brown (I 0YR 6/4) clay depletions on faces of peds; very strongly acid; clear smooth 
boundary. (8 to l 4 inches thick) 

Bt/E--24 to 2 7 inches: yellowish brown (l 0YR 5/4) silty clay loam (Bt), and light yellowish brown 
1( TR 6/4) silt (E), light gray (]0YR 7/2) dry; the E material occurs as common distinct clay depletions 
~.aces of peds and as fillings in spaces between peds; moderate fine and medium sub angular blocky 

structure; firm; few fine roots; common medium distinct brown (7.5YR 4/4) masses of iron 

http://ortho.ftw.nrcs.usda.gov/cgi-b1111osd1osdnamc.cgi'.'-P ( 1 of 5) I 2i7/2004 9:32:56 AM 



R17961Official Series Description - A VA Series 

accumulation in the matrix; very few fine black (I OYR 2/1) concretions (iron and manganese oxides); 
very strongly acid; clear smooth boundary (0 to 6 inches thick) 

C o't--27 to 34 inches; dark yellowish brown (lOYR 4/4) silty clay loam; moderate medium subangular 
blocky structure; finn; few fine roots; common distinct brown (IOYR 4/3) clay films and a few distinct 
light gray (1 OYR 7 /2) clay depletions on faces of peds; common fine distinct grayish brown ( 1 OYR 5/2) 
iron depletions and few fine faint yellowish brown (I OYR 5/6) masses of iron accumulation in the 
matrix; very strongly acid; gradual smooth boundary. (0 to 20 inches thick) 

2Btx1--34 to 44 inches; grayish brown (lOYR 5/2) silty clay loam; moderate very coarse prismatic 
structure parting to weak coarse subangular blocky; very finn; brittle; cracks between polygons filled 
with light gray (I OYR 7/1) silt loam; common coarse prominent yellowish brown (lOYR 5/8) masses of 
iron accumulation in the matrix; common coarse dark red (2.5YR 3/6) and brown (7.5YR 4/4) weakly 
cemented iron-manganese nodules, and few fine black ( 1 OYR 2/1) iron-manganese concretions; about 
12 percent sand; very strongly acid; gradual smooth boundary. 

2Btx2--44 to 50 inches; brown (1 OYR 5/3) loam; weak very coarse prismatic structure paiiing to weak 
coarse subangular blocky; very firn1; brittle; few vertical streaks and cracks between polygons filled 
with light gray (l OYR 7/l) silt; common coarse distinct dark yellowish brown (l OYR 4/4) masses of 
iron accumulation and common fine faint grayish brown (1 OYR 5/2) iron depletions in the matrix; few 
black (1 OYR 2/1) iron-manganese concretions; about 30 percent sand; very strongly acid; gradual 
( oth boundary. (Combined thickness of the Btx horizons is 10 to 36 inches.) 

2C--50 to 60 inches; brown (1 OYR 5/3) loam; massive, friable; common medium faint grayish brown 
( 1 OYR 5/2) iron depletions in the matrix; strongly acid. 

TYPE LOCATION: Edwards County, Illinois; about 10 miles north and 3 miles west of Albion; 925 
feet south and 1,575 feet west of northeast corner of sec. 17, T. 1 N., R. 10 E.; USGS \Vest Salem, 
Illinois, topographic quadrangle; lat. 38 degrees 31 minutes 24 seconds N., and long. 88 degrees 07 
minutes 05 seconds W.; UTM Zone 16S, 402960 Easting 4263410 N01ihing; NAD 27. 

RANGE IN CHARACTERISTICS: The depth to the base of soil development is greater 
than 48 inches. The depth to the second sequum (Bt/E or B't horizon) is 20 to 30 inches. The depth to the 
top of the fragipan ranges from 25 to 40 inches. The paiiicle-size control section averages 24 to 35 

percent clay. 

The Ap or The Ap or A horizon has hue of 1 OYR, value of 4 or 5. and chroma of 2 or 3. It is silt loam, 
except some eroded pedons are silty clay loam. Reaction is very strongly acid or strongly acid except 

where limed. 

E or EB horizon has hue of 1 OYR, value of 4 or 5, and chroma of 3 to 6. It has been mixed with the 
surface layer in some eroded pedons. Reaction is very strongly acid or strongly acid except where limed. 

http://ortho.ftw.nrcs.usda.gov/cgi-bin/osd/osdname.cgi':'-P (2 of 5) 1217/2004 9:32:56 AM 



R17962Official Series Description - AV A Series 

The Bt and Bt horizons have hue of 7.5YR or I OYR, value of 4 to 6, and chroma of 3 to 6. They are silty 
-, loam or silt loam. Redoximorphic iron depletions are in the lower part. Reaction is strongly acid or 

. y strongly acid. 

The Bt/E horizon is strongly acid or very strongly acid. The Bt part has hue of I OYR or 7 .5YR, value of 
4 to 6, and chroma of 3 to 6. The peds of Bt are silty clay loam or silt loam and have subangular blocky 
or prismatic structure. The E part has hue of I OYR, value of 5 to 8, and chroma of I to 4. The E material 
on the faces of the peds and filling interstices is silt loam or silt. 

The Btx or 2Btx horizon has hue of !OYR or 7.5YR, value of 4 to 6, and chroma of2 to 8 and has redox 
features. It is silt loam, silty clay loam, loam, or clay loam. Clay content ranges from 20 to 35 percent 
and sand content ranges from IO to 3 0 percent sand in some or all parts above a depth of 60 inches. 
Reaction is strongly acid or very strongly acid. The content of rock fragments ranges from O to 4 
percent. The pri1nary structi.1re is very coarse prisn1atic and the polygons are separated or sun·ounded by 
cracks filled with silt or silt loam that has grayer color or higher color value, and typically less clay, than 

the 
interiors of the polygons. 

The 2C or 2Btb horizon has hue of I OYR or 7 .5YR, value of 4 to 6, and chroma of 2 to 6, and has redox 
features. Reaction is moderately acid to very strongly acid. It is loam, silt loam, clay loam or silty clay 

( 1. 

COMPETING SERIES: These are the Apalono, Bedford, Cincinnati, Fountainville, 

Grantsburg, Hildebrecht, Hos111cr, 1'Jlcho1son, On1ulga, Ot\,ve11, On.vood, Solsben-y, 
Weisburg, and Zanesville series in the same family and the Boston and Lawrenceville series in closely 
related family ( cation exchange activity class not assigned). Apalono, Bedford and Nicholson soils 
average more than 35 percent clay in the lower part of the series control section. Cincinnati, Hildebrecht 
and Solsbeny soils have a horizon that contains 4 percent or more rock fragments within a depth of 60 
inches. Fountainville and Zanesville soils have a lithic contact within 80 inches. Grantsburg and Hosmer 
soils average less than IO percent sand to a depth of 60 inches. Omulga and Otwell soils have 
subhorizons in the lower paii of the series control section that have as much as 50 percent sand. Otwood 
soils contain mica flakes throughout the series control section. Weisburg soils have more than 40 percent 
clay in the lower part of the series control section. Boston soils average more than 35 percent clay in the 
lower part of the series control section. Lawrenceville soils have rock fragments in the upper part of the 
series control section. 

GEOGRAPHIC SETTING: Ava soils are on convex ridges, shoulders and backslopes on 
loess-covered dissected till plains. Slope gradients are O to 18 percent. Ava soils formed in 30 to 55 
ir~1,es of loess ( considered to be of Wisconsin age) and in the underlying silty or loamy deposits. The 
\,_ :rlying deposits contain more sand than the overlying loess mantle and consist of erosional 
sediments or reworked material of the A horizon of the paleosol and an admixed amount of earliest 
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Wisconsinan loess. Locally these soils often contain a band of pebbles of the Illinoian till concentrated 

by erosion. Ava soils are underlain, at a depth of about 4 to 7 feet, by a strongly developed paleosol 

( ,idered to 
01:., from the Illinoian till stage. The mean annual air temperature ranges from 50 to 58 degrees F., the 

mean annual precipitation ranges from 38 to 45 inches, frost free period ranges from 170 to 200 days, 

and elevation ranges from 350 to 875 feet above mean sea level. 

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Bluford, Hickory, Parke, 

and Wynoose soils. The somewhat poorly drained Bluford soils are on higher lying broader summits or 

lower lying backslopes. The well drained Hickory soils do not have a fragipan and are on lower lying 

backslopes. The well drained Parke soils do not have a fragipan, have redder colors, and lower base 

saturation in the lower part of the solum, and are on similar convex ridges of eskers, karnes, outwash 

plains. The poorly drained Wynoose soils are on flats of the till plains. The Bluford and Wynoose soils 

fon11 a hydrosequence with Ava soils. In Indiana the Ava soils are also associated with the well drained 

Cincinnati, moderately well drained Shakarnak, and the somewhat poorly drained 

Vi go soils. 

DRAINAGE AND PERMEABILITY: Moderately well drained. The potential for 

surface runoff is high. Pem1eability is moderate in the upper part of the solurn and very slow in the 

fragipan. Depth to an intennittent perched high water table is at 1.5 to 3.5 feet from January through 

~~,il in most years. 

\ 

USE AND VEGETATION: Many areas of Ava soils are cultivated. Com, soybeans, 

small grain, and pasture are the main crops. Some areas are in woodland. Native vegetation is deciduous 

trees. 

DISTRIBUTION AND EXTENT: Southern Illinois, South-Western Indiana, and Ohio. 

Ava soils are extensive (more than 500,000 acres correlated), and are mainly in MLRA's I I 3 and 114. 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTABLISHED: 'Nashington County, Illinois, 1927. 

REMARKS: We now believe that the illuvial layer of the lower sequum (B't horizon) is the main part 

of the argillic horizon, and that the paii of tl1e sol um that meets the cu1Tent definition of a fragipan 

horizon is below the B't horizon. Horizon designations have been adjusted to reflect this thinking. Water 

is perched on the B't horizon or on the fragipan, and free water flows laterally through or above the B/E 

horizon. 

( ,nostic horizons and features recognized in this pedon are: 

(Jchric epipedon - the zone from the surface of the soil to a depth of 14 inches (Ap, E, and BE horizons); 

Argillic horizon - the zone from 14 to 50 inches (Bt, Bt/E, B't, 2Btxl and 2Btx2 horizons); 
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Fragipan - the zone from 34 to 50 inches (2Btxl and 2Btx2 horizons); 
Udic moisture regime; 

. CDDITIONAL DATA: Data for several pedons are on file at the Illinois state office. Engineering test 
data for the typical pedon is published in the Soil Survey of Edwards and Richland Counties, Illinois. 
Also lab data from Indiana is on file at the Major Land Resource Area Office (},1011) at Indianapolis. 

National Cooperative Soil Survey 
U.S.A. 

( 
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LOCATION BELKNAP 

Established Series 
Rev. JBF-T JE-JCD 
04/2000 

IL+IN KY MO 

BELKNAP SERIES 
The Belknap series consists of very deep, somewhat poorly drained soils formed in acid, silty alluvium on 
flood plains. Permeability is moderate or moderately slow. Slopes range from O to 4 percent, but are 
dominantly 2 percent or less. Mean annual precipitation is about 43 inches and mean annual temperature 
is about 56 degrees F. 

TAXONOMIC CLASS: Coarse-silty, mixed, active, acid, mesic Fluvaquentic Endoaquepts 

TYPICAL PEDON: Belknap silt loam - in a cultivated field on a nearly level flood plain. (Colors are for 
moist soil unless otherwise stated.) 

Ap--0 to 7 inches; dark grayish brown (1 OYR 4/2) silt loam, light brownish gray (1 OYR 6/2) dry; weak fine 
and medium granular structure; friable; strongly acid; abrupt smooth boundary. (6 to 10 inches thick) 

A--7 to 13 inches; dark grayish brown (1 OYR 4/2) silt loam; weak thin platy structure parting to weak fine 
granular; friable; slightly compact as a plow pan; few medium faint brown (1 OYR 5/3) and few fine 
prominent yellowish brown (1 OYR 516) masses of iron accumulation in the matrix; strongly acid; gradual 
smooth boundary. (0 to 10 inches thick) 

Bg--13 to 27 inches; dark grayish brown (10YR 4/2), grayish brown (10YR 5/2), and brown (10YR 5/3) silt 
loam; weak medium granular structure with a tendency toward subangular blocky; friable; few medium 
faint light brownish gray (1 OYR 6/2) iron depletions and common fine distinct yellowish brown (1 OYR 5/6) 
masses of iron accumulation in the matrix; fev.r iron and manganese concretions; strong!y acid; gradual 

smooth boundary. (6 to 40 inches) 

Cg1--27 to 59 inches; light brownish gray (1 OYR 6/2) silt loam; massive; friable; common fine prominent 
dark reddish brown (2.5YR 3/4) and yellowish brown (1 OYR 518) masses of iron accumulation in the 
matrix; many iron and manganese concretions increasing in number and size as depth increases; strongly 
acid; gradual smooth boundary. 

Cg2--59 to 65 inches; dark gray (1 □YR 4/1) silt loam; massive; friable; common medium faint gray (1 OYR 
6/1) iron depletions and few medium prominent brown (7.5YR 5/4) masses of iron accumulation in the 
matrix; many iron and manganese concretions; moderately acid. 

TYPE LOCATION: Wabash County, Illinois; about 10 miles north of Mt. Carmel; 350 feet north of the 
center of the road on the west side of the stream; 1,000 feet east and 1,000 feet north of the center of 
sec. 33, T. 2 N., R. 12 W.; USGS St. Francisville, IL. topographic quadrangle; lat. 38 degrees 33 minutes 
52 seconds N. and long. 087 degrees 44 minutes 50.5 seconds W. 

RANGE IN CHARACTERISTICS: The particle-size control section averages less than 18 percent clay 
and is strongly acid or very strongly acid. Depth to the base of soil development typically ranges from 12 
to 40 inches, but may be as deep as 60 inches in some pedons. 

The Ap and/or A horizon has hue of 1 OYR, value of 4 to 6 (6 or 7 dry), and chroma of 2 or 3. Some 
pedons in uncultivated areas have surface value of 3 less than 7 inches thick. Texture is silt loam or silt. 
The A horizon has weak or moderate, fine or medium, granular or thin platy structure. Reaction is very 
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strongly acid to moderately acid, unless limed. 

The Bg or Bw horizon has hue of 1 OYR or 2.5Y, value of 4 to 6, and chroma of 2 to 4. Redox features 
have hue of 2.5YR, 5YR, 7.5YR, 1 OYR, or 2.5Y, value of 3 to 7, and chroma of 1 to 8. Texture is silt loam 
or silt to a depth of at least 40 inches. Some pedons contain strata of loam or silty clay loam at depths 
below 40 inches. 

The Cg or C horizon has hue of 1 OYR or 2.5Y, value of 4 to 6, and chroma of 1 to 4. Light gray (1 OYR 7/1 
or 7/2) silt pockets are common. Redox features have hue of 2.5YR, 5YR, 7.5YR, 1 OYR, or 2.5Y, value of 
3 to 7, and chroma of 1 to 8. Texture is silt loam or silt to a depth of at least 40 inches. Some pedons 
contain strata of loam or silty clay loam at depths below 40 inches. 

COMPETING SERIES: There are no competing series. 

GEOGRAPHIC SETTING: Belknap soils are on nearly level to gently undulating flood plains. Slope 
gradients range from Oto 4 percent, but are dominantly 2 percent or less. They formed in silty, acid 
alluvium. Mean annual air temperature ranges from 52 to 58 degrees F, mean annual precipitation ranges 
from 38 to 48 inches, frost free days ranges from 170 to 200 days, and elevation ranges from 340 feet to 
700 feet above sea level. 

GEOGRAPHICALLY ASSOC IA TED SOILS: These are the Sharon and Bonnie soils. Belknap soils are 
the somewhat poorly drained member of a drainage sequence that includes moderately well drained 
Sharon soils and the poorly drained Bonnie soils. Sharon soils are on slightly higher parts of the flood 
plain or are on natural levees. Bonnie soils are on lower-lying parts of the flood plain. 

DRAINAGE AND PERMEABILITY: Somewhat poorly drained. Permeability is moderate or moderately 
slow. Flooding fmrn stream overflow is common during winter and spring and after summer storms of 
heavy rainfall. The potential for surface water runoff is negligible or very low. This soil has an apparent 
water table at a depth of O .5 to 2 feet at some time between December and April in normal years. 

USE AND VEGETATION: Most areas are cultivated. Corn and soybeans are the principal crops. Native 
vegetation is hardwood trees. 

DISTRIBUTION AND EXTENT: Southern Illinois, Southern Indiana, Missouri, and Kentucky in MLRA's 
113, 114, 115, 116 and 120. The series is of large extent (about 270,000 acres correlated). 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTABLISHED: Johnson County, Illinois, 1942. 

REMARKS:This soil is being reclassified (4/2000) as an inceptisol based on the original concept of the 
series and the presence of a carnbic horizon in the majority of pedons. In many areas, this soil has been 
mapped both with and without a cambic horizon and during MLRA updating these soils will be evaluated 
to determine if another series in the order entisols should be established. 

Diagnostic horizons recognized in this pedon are: Ochric epipedon - the zone from the surface to a depth 
of 13 inches (Ap and A horizons); Carnbic horizon - the zone from 13 to 27 inches (Bg horizon). 

National Cooperative Soil Survey 
U.S.A. 
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LOCATION BLUFORD 
( 
'· 
tstablished Series 
Rev. CCC-SEW-JCD 
11/2004 

BLUFORD SERIES 

IL 

The Bluford series consists of very deep, somewhat poorly drained soils on broad summits ofhillslopes 
and lrnolls. They formed in loess and the underlying silty or loamy sediments. Penneability is 
moderately slow or slow. Slope ranges from Oto 3 percent. Mean amrnal air temperature is about 54 
degrees F., and mean annual precipitation i~ about 42 inches. 

TAXONOMIC CLASS: Fine, smectitic, mesic Aerie Fragic Endoaqualfs 

TYPICAL PEDON: Bluford silt loam - on a southwest-facing slope of about 2 percent in a cultivated 
field at an elevation of about 549 feet above MSL. (Colors are for moist soil unless otherwise stated.) 

( -0 to 7 inches; brown (1 OYR 4/3) silt loam, pale brown (1 OYR 6/3) dry; moderate medium granular 
structure; ve1y friable; few very fine roots; few fine rounded masses of iron and manganese 
accumulation throughout; neutral; abrupt smooth boundary. (6 to 10 inches thick) 

El--7 to 15 inches; light brownish gray (l OYR 6/2) silt loam, white (2.5Y 8/1) d1y; moderate medium 
platy structure; very friable; few very fine roots; many medium distinct yellowish brown ( l OYR 5/4) and 
few medium faint brown (1 OYR 5/3) masses of iron and manganese accumulation in the matrix; 
common fine rounded masses of iron and manganese accumulation throughout; ve1y strongly acid; clear 

smooth boundary. 

E2--l 5 to 20 inches; pale brown (1 OYR 6/3) silt loam, pale yellow (2.5Y 8/2) dry; moderate medium 
platy structure parting to moderate very fine subangular blocky; ve1y friable; few very fine roots; 
common prominent white ( 1 OYR 8/1 )dry silt coatings on faces of peds; common medium faint grayish 
brown (1 OYR 5/2) iron depletions in the matrix; ve1y strongly acid; clear smooth boundary. (3 lo 14 

inches thick) 

Btg--20 to 35 inches; grayish brown (l OYR 5/2) silty clay; moderate medium subangular blocky 
structure; fin11; few ve1y fine roots; common faint grayish brown ( 1 OYR 5/2) clay films on faces of peds; 
r( ·11011 medium faint gray(] OYR 5/1) iron depletions in the matrix; common medium distinct dark 
. -Jwish brown (1 OYR 4/4) and many medium prominent yellowish brown (lOYR 5/6) masses of iron 
and manganese accumulation in the matrix; common prominent strong brown (7.5YR 5/6) iron stains on 
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faces ofpeds and in pores; few fine rounded masses of iron and manganese accumulation throughout; 
very strongly acid; clear smooth boundary. (12 to 25 inches thick) 

( 
l.utgx--35 to 42 inches; grayish brown (lOYR 5/2) silty clay loam; moderate coarse prismatic strncture; 
firm; brittle; few faint grayish brown (1 OYR 5/2) clay films and common prominent white (1 OYR 8/1) 
silt coatings on faces of peds; few fine faint gray (1 OYR 6/1) iron depletions and common medium 
distinct dark yellowish brown (lOYR 4/4) masses of iron and manganese accumulation in the matrix; 
common prominent strong brown (7.5YR 5/6) iron stains on faces ofpeds and in pores; few fine 
rounded masses of iron and manganese accumulation throughout; very strongly acid; gradual smooth 

boundary. (6 to 24 inches thick) 

2Btg--42 to 60 inches; gray (lOYR 5/1) silty clay loam; weak coarse prismatic structure; very finn; few 
faint dark gray (1 OYR 4/1) clay films in root channels; common medium distinct yellowish brown 
(I OYR 5/4) and common medium prominent yellowish brown (l OYR 5/6) masses of iron and 
manganese accumulation in the matrix; common fine rounded masses of iron and manganese 
accumulation throughout; about 1 percent gravel; very strongly acid. (0 to 40 inches thick) 

TYPE LOCATION: Crawford County, Illinois; about 1,585 feet south and 925 feet west of the 
no1iheast corner of sec. 16, T. 8 N., R. 13 W; USGS Annapolis, Illinois topographic quadrangle; lat. 39 
degrees 08 minutes 22.6 seconds N. and Jong. 87 degrees 51 minutes 27.8 seconds W.; NAD 27; UTM 
Zone 16S 0425873 easting and 4332410 northing. 
/. 

\_ 
}{ANGE IN CHARACTERISTICS: The loess is 30 to 55 inches thick. The particle size control 
section averages between 35 and 42 percent clay. Sand content averages less than 8 percent in the 
particle size control section. 

The Ap or A horizon has value of 3 to 5 (6 or 7 dry), and chroma of 1 to 3. Texture is silt loam. Reaction 
is very strongly acid or strongly acid but ranges to neutral in pedons that have been limed. 

The E h01izon has value of 4 to 6, and a chroma of2 to 4, but some part of the E horizon has a chroma 
of 3 or 4. Texture is silt loam. Reaction ranges from very strongly acid to neutral. 

Some pedons have a BE horizon. 

The Bt and/or Btg horizon has hue of I OYR or 2.5Y, value of 4 to 6, and chroma of 1 to 3. Silt coatings 
on the faces ofpeds are dominantly in the upper pmi of the Btg horizon and range from gray to white. It 
is silty clay loam or silty clay. Reaction ranges from very strongly acid to slightly acid. 

The 2Btgx and/or 2Bgx horizon(s) has hue of 1 OYR, 2.5Y, or 7.5YR, value of 4 to 6, and chroma of I or 
f -Torizons that are multicolored may have chroma ranging to 8. Texture is silt loam, loam, silty clay 
."-_.11, or clay loam. Sand content ranges from 15 to 30 percent. Reaction is very strongly acid to 
moderately acid. It is finn, very firm, or extremely firn1, and is slightly brittle or brittle in 30 to 60 
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percent of the volume of one or more sub horizons. Prisms, polygons, or other structural units typically 
have horizontal dimensions ofless than 4 inches in diameter, but some pedons have very coarse 
I 'Cture below a depth of 40 inches. 

'" 
The 2Btg or 2BCg has hue of I 0YR or 2.SY, value of 4 to 6, and chroma of 1 or 2. Horizons that are 
multicolored may have chroma ranging to 6. It is silty clay loam, silt loam or loam. Reaction is very 
strongly acid to moderately acid. 

The 3Agb or 3Btgb horizon, where present within 80 inches, has hue of7.5YR, J0YR, 2.5Y, or SY; 
value of 4 to 6; chroma of I or 2. It is silty clay loam, clay loam, silt loam, or loam. Sand content ranges 
from 15 to 40 percent. Reaction ranges from moderately acid to slightly alkaline. 

COMPETING SERIES: There are no competing series in this family. 

GEOGRAPHIC SETTING: Bluford soils are on level and nearly level broad summits and interfluves 
ofhillslopes and knolls. Slopes range from Oto 3 percent. Bluford soils fom1ed in 30 to 55 inches of 
loess and the silty or loamy deposits (pedisediment) thought to be of early Wisconsin age. Some pedons 
are underlain, within 80 inches, by a Sangamon age paleosol developed in Illinois age diamicton. The 
mean annual air temperature ranges from 54 to 57 degrees F, the mean annual precipitation ranges from 
38 to 48 inches, and the frost-free days range from 180 to 200 days, and elevation ranges from 350 to 
700 feet above mean sea level. 
( 
\c 
GEOGRAPHICALLY ASSOCIATED SOILS: These are the Ava, Hicko1y, Hoyleton, Oskaloosa (T), 
and Wynoose soils. The moderately well drained Ava soils, somewhat poorly drained Oskaloosa (T) 
soils and the poorly drained Wynoose soils are in a drainage sequence with Bluford soils. Ava soils are 
on nearby side slopes and convex crests. The Oskaloosa (T) soils are slightly better drained than Bluford 
soils, and are on nearly level to gently sloping areas intern1ediate to better drained Ava soils. Wynoose 
soils are on broad level parts of the till plain. The well-drained Hickory soils are fine-loamy and are on 
side slopes below Bluford soils. The somewhat poorly drained Hoyleton soils are mollic intergrades and 
are on similar nearby ridges. 

DRAINAGE AND PERMEABILITY: Somewhat poorly drained. The potential for surface runoff is 
low or medium. Penneability is moderately slow or slow. The depth to the top of an apparent water table 
ranges from 0.5 to 2 feet in January through May in normal years. 

USE AND VEGETATION: Most areas of Bluford soils are cultivated. Soybeans, corn, and wheat are 
the principal crops. Native vegetation is deciduous forest consisting mainly of oak and hickory species. 

D1STRIBUT10N AND EXTENT: Bluford soils are on the Illinoisan till plain in southern Illinois. The 
l , is extensive. 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 
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SERIES ESTABLISHED: Washington County, Illinois, 1927. 

CMARKS: Fonnerly classified as Aerie Chromic Ve1iic Epiaqualfs. The series is reclassified with 
this update in order to recognize fragic prope1iies and endosaturation in these soils. Although the high 
clay subsoil and horizons with fragic properties slow the resaturation of these soils, they are completely 
resaturated by spring in nonnal years. Endosaturation better describes the moisture status in these soils 
for most months. The typical pedon site is relocated to an area on nearly level slopes that better 
represents the aquic moisture regime. Analysis of supporting NSSL COLE data suggests that the series 
is not ve1iic, however the LE/Clay ratio does support smectitic mineralogy. The range in characteristics 
for the series was adjusted to match the taxonomic classification. 

Diagnostic horizons and features recognized in this pedon are: 
Ochiic epipedon - the zone from the surface to a depth 20 inches (Ap and E horizons); 
argillic horizon - the zone from 20 to 60 inches (the Btg, 2Btgx, and 2Btg horizons); 
fragic properties - brittleness in the zone from 35 to 42 inches (2Btgx hoiizon) 
aquic conditions - endosaturation, redox accumulations (Fe-Mn accumulations), and redox depletions 
(low chroma on faces ofpeds and in matrices); 
Aquic moisture regime. 
Mesic temperature regime. 

( )ITIONAL DATA: University of Illinois and NSSL data are available on supporting pedons at the 
NKCS state office. 

National Cooperative Soil Survey 
U.S.A. 
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LOCATION CISNE 

Established Series 
Rev. JBF-KAG-T JE 
07/2004 

IL 

CISNE SERIES 

The Cisne series consists of very deep, poorly drained, slowly or very slowly permeable soils on till 
plains. They formed in loess and the underlying gritty loess or pedisediment. Slopes range from O to 2 
percent. Mean annual air temperature is about 55 degrees F., and mean annual precipitation is about 42 
inches. 

TAXONOMIC CLASS: Fine, smectitic, mesic MollicAlbaqualfs 

TYPICAL PEDON: Cisne silt loam - in a nearly level cultivated field at an elevation of about 556 feet 
above MSL. (Colors are for moist soil unless otherwise siaied.) 

Ap--0 to 8 inches; very dark grayish brown (1 OYR 3/2) silt loam, grayish brown (1 OYR 5/2) dry; moderate 
fine granular structure; friable; few very dark gray (1 OYR 3/1) organic coatings on faces of peds; about 1 
percent fine and medium weakly cemented iron-manganese nodules throughout; moderately acid; abrupt 
smooth boundary. (7 to 9 inches thick) 

Eg1--8 to 13 inches; grayish brown (1 OYR 5/2) silt loam, light gray (1 OYR 7/2) dry; moderate medium 
platy structure; friable; common fine prominent yellowish brov.m (1 OYR 5/8) masses of iron accumulation 
in the matrix; about 2 percent fine and medium weakly cemented iron-manganese nodules throughout; 
strongly acid; clear smooth boundary. 

Eg2-13 to 17 inches; light gray (10YR 712) and light brownish gray (10YR 6/2) silt loam, very pale brown 
(10YR 8/2) dry; moderate medium platy structure; friable; about 2 percent fine and medium weakly 
cemented iron-manganese nodules throughout; strongly acid; abrupt smooth boundary. (The combined 
thickness of the Eg horizon is 8 to 12 inches.) 

B/E--17 to 19 inches; gray (10YR 611) silty clay loam (B); moderate fine angular blocky structure; friable; 
common prominent light gray (1 OYR 7/1) silt coatings on faces of peds (E); common medium prominent 
yellowish red (5YR 4/6) masses of iron and manganese accumulation in the matrix; about 3 percent fine 
and medium weakly cemented iron-manganese nodules throughout; strongly acid; clear smooth 
boundary. (0 to 3 inches thick) 

Btg1--19 to 28 inches; grayish brown (1 OYR 5/2) silty clay loam; strong fine prismatic structurn parting to 
strong fine blocky; firm; many distinct gray (1 OYR 5/1) clay films on faces of peds; common medium 
prominent yellowish red (5YR 4/6) masses of iron and manganese accumulation in the matrix; strongly 
acid; clear smooth boundary. 

Btg2--28 to 37 inches; grayish brown (1 OYR 5/2) silty clay loam; moderate medium angular blocky 
structure; firm; common distinct gray (1 OYR 5/1) clay films on faces of peds; common medium distinct dark 
yellowish brown (1 OYR 4/4) masses of iron and manganese accumulation in the matrix; strongly acid; 
clear smooth boundary. (The combined thickness of the Btg horizons is 13 to 31 inches.) 

2Btg3--37 to 43 inches; light brownish gray (2.5Y 6/2) silty clay loam; weak coarse angular blocky 
structure; firm; few faint gray (1 OYR 5/1) clay films on faces of peds; common medium and coarse distinct 
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dark yellowish brown (1 OYR 4/4) masses of iron and manganese accumulation in the matrix; about 15 
percent sand; few pebbles; strongly acid; gradual smooth boundary. (6 to 15 inches thick) 

ZBCg--43 to 60 inches; light brownish gray (2.5Y 6/2) silty clay loam; weak coarse angular blocky 
structure; firm; common coarse distinct dark yellowish brown (1 OYR 4/4) masses of iron and manganese 
accumulation in the matrix; about 15 percent sand in upper part and the content of sand increases with 
increasing depth; few pebbles; moderately acid; gradual smooth boundary. (0 to 14 inches thick) 

2Cg--60 to 80 inches; dark grayish brown (10YR 4/2) silt loam;; massive; firm; many coarse prominent 
gray (N 6/) and light gray (N 7/) iron depletions in the matrix; few fine and medium iron-manganese 
concretions throughout; about 20 percent sand; few pebbles (about 2 percent); slightly acid. 

TYPE LOCATION: Jasper County, Illinois; about 2 miles west of Newton; 1,960 feet west and 420 feet 
south of northeast corner of sec 3, T. 6 N., R. 9 E. of the third Principal Meridian; 9 feet north and 25 feet 
east of the southwest corner of plot 309 at the Newton Experiment Station. USGS Newton, IL topographic 
quadrangle; latitude 38 degrees, 59 minutes, 36.4 seconds North and longitude 88 degrees, 11 minutes, 
42.8 seconds West; NAO 27; UTM Zone 16S 0396491 E 4316521 N. 

RANGE IN CHARACTERISTICS: The depth to the lithologic discontinuity (same as thickness of Peoria 
loess) ranges from 30 to 55 inches. The depth to the top of the argillic horizon ranges from 16 to 21 
inches. The depth to the base of the argillic horizon ranges from 40 to 65 inches. The particle size control 
section averages between 35 and 42 percent clay. 

The Ap or A horizon has value of 2 or 3 (4 or 5 dry), and chroma of 1 to 3. Reaction ranges from strongly 
acid to slightly alkaline. It is silt loam. Sand content ranges from 5 to 15 percent. 

The Eg horizon has hue of 1 OYR or 2.5Y, va!ue of 4 to 7, and chroma of 1 or 2. Reaction dominantly 
ranges from very strongly acid to moderately acid, except it ranges higher in some pedons that have been 
limed. It is silt loam or silt. Sand content ranges from 5 to 10 percent. 

The B/E horizon has hue of 1 OYR or 2.5Y, value of 5 or 6, and chroma of 1 or 2. Redoximorphic features 
have hue of 1 OYR, 7.5YR, or 5YR, value of 4 or 5, and chroma of 3 to 8. It is silt loam or silty clay loam. 
Reaction ranges from very strongly acid to moderately acid. 

Some pedons have a BE horizon that is less than 3 inches thick. 

The Btg horizon has hue of 10YR or 2.5Y, value of 4 to 6, and chroma of 1 or 2. Redoximorphic features 
have hue of 1 OYR, 7.5YR, 5YR or 2.5Y; value of 4 to 6; and chroma of 1 to 8. It is silty clay loam or silty 
clay. Average clay content ranges for 37 to 42 percent and ranges from 33 to 45 percent in individual 
subhorizons. Average sand content ranges from 4 to 10 percent. Reaction ranges from very strongly acid 
to moderately acid. 

The 2Btg or 2BCg horizon has hue of 2.5Y or 1 OYR, value of 4 to 6, and chroma of 1 or 2. It is silty clay 
loam, clay loam, loam or silt loam. Average sand content ranges from 15 to 30 percent. Sand content in 
individual sub horizons ranges from 10 to 45 percent. Gravel content ranges from a few pebbles to 10 
percent. Reaction ranges from strongly acid to slightly acid. 

The 2Cg horizon has hue or 1 OYR or 2.5Y, value of 3 to 6, and chroma of 1 or 2. It is silty clay loam, clay 
loam, loam, or silt loam. Average sand content ranges from 15 to 45 percent. Gravel content ranges from 
2 to 15 percent. Reaction ranges from neutral to moderately acid. 

Some pedons have a 3Ab or 3Btgb horizon which has similar properties as the 2Cg. 

COMPETING SERIES: These are the Cowden, Denny, and Smileyville series. Cowden and Denny soils 
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average less than 10 percent sand in the lower part of the series control section. Smileyville soils average 
more than 42 percent clay in the particle size control section. 

GEOGRAPHIC SETTING: Cisne soils formed in 30 to 55 inches of loess and the underlying 
pedisediment are on broad summits and benches on till plains thought to be of Illinoisan age. Slopes 
range from Oto 2 percent. The mean annual air temperature ranges from 53 to 57 degrees F., mean 
annual precipitation ranges from 38 to 48 inches, average number of frost free days ranges from 175 to 
200 days, and elevation ranges from 400 to 700 feet above mean sea level. A bench phase is recognized 
for soils on low bedrock controlled benches in Franklin and Jefferson Counties. A mine-sinks phase is 
recognized for soils in areas of Perry County that have subsided due to subsurface mine wall collapse. 

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Hoyleton, Huey, and Wynoose soils. 
Hoyleton soils are better drained and are on low convex ridge summits above the Cisne soils. Huey soils 
have a nairic horizon and are in adjacent simiiar areas or in a complex pattern with the Cisne soil. 
Wynoose soils have a moist color value of 4 or more in the surface layer and are in similar nearby 
positions. 

DRAINAGE AND PERMEABILITY: Cisne soils are poorly drained. The potential for surface runoff is 
negligible to medium. Permeability is slow or very slow and saturated hydraulic conductivity is 0.1 to 1.0 
(m s-1 ). These soils have an apparent water table within 1 foot of the surface at some time between 
January and May in normal years. In areas of mine sinks, Cisne soils have a perched water table as much 
as 6 feet above the surface to 1 foot below the surface at some time between February and July in normal 
years. 

USE AND VEGETATION: Most areas of Cisne soils are used to grow corn, soybeans, and wheat. Native 
vegetation is prairie grasses with some widely spaced trees in places. 

DISTRIBUTION AND EXTENT: MLRA 113, Southern Illinois. Cisne soils are extensive (about 380,000 
acres correlated). 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTABLISHED: Washington County, Illinois, 1927. 

REMARKS: This update (7/2004) changes the classification from Vertie Albaqualfs to Mollie Albaqualfs. 

These soils are in the area of Illinois known as the "gray prairie clay pans". 

The relatively high content of sand in the Ap and Eg horizons (predominantly loess derived) is thought to 
be due to a combination of erosion by wind and water of the finer silts and clays which tends to 
concentrate the remaining sand, mixing of underlying sediments by crayfish, and from deposition of sand 
in runon water. 

The loamy sediments in the lower one-half of the series control section consist of reworked material 
derived from the upper horizons of the Sangamon paleosol mixed with an increment of early Wisconsinan 
loess. The materials are sometimes referred to by the general term "Roxana silts" or gritty loess. In some 
pedons they include pebbles of the Illinoisan till concentrated by erosion. 

A bench phase is recognized for soils on low bedrock controlled benches in Franklin and Jefferson 
Counties. A mine-sinks phase is recognized for soils in areas of Perry County that have subsided due to 
subsurface mine wall collapse 

Diagnostic horizons and features recognized in the pedon are: 
ochric epipedon - the zone from the surface to approximately 17 inches (Ap, Eg1, and Eg2 horizons). The 
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upper portion meets the requirements of a mo Ilic epipedon except for thickness; the lower portion 
commonly has less than 50 percent base saturation. 
albic horizon - the zone from approximately 8 to 17 inches (Eg1 and Eg2 horizons); 
argillic horizon - the zone from approximately 17 to 43 inches (B/E, Btg1, Btg2, and 2Btg3 horizons); 
abrupt textural change from the Eg2 to Btg1 horizon; 
aquic conditions - chroma of 1 or 2 and redox concentrations in all horizons below the Ap; 
Aquic moisture regime; 
mesic temperature regime. 

ADDITIONAL DATA: Data for the typical pedon is on file at the NRCS Illinois State Office and the NSSL. 
University of Illinois, Agronomy Department Laboratory numbers are 18276 to 18294. 

National Cooperative Soil Survey 
U.S.A. 
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CREAL SERIES 

IL+IA 

The Creal series consists of very deep, somewhat poorly drained soils on uplands and terraces. They 
formed in a mixture of loess and silty local alluvium. Penneability is moderately slow. Slope ranges 
from Oto 7 percent. The mean air annual temperature is about 55 degrees F, and mean annual 
precipitation is about 42 inches. 

TAXONOMIC CLASS: Fine-silty, mixed, superactive, mesic Aerie Endoaqualfs 

TYPICAL PEDON: Creal silt loam - on an east-facing slope of I percent in a cultivated field. (Colors 
are for moist soil unless otherwise stated.) 

( -0 to 9 inches; dark grayish brown (I OYR 4/2) silt loam, pale brown (i OYR 6/3) dry; moderate 
medium granular structure; friable; slightly acid; abrupt smooth boundary. (6 to 10 inches thick) 

E--9 to 18 inches; brown (I OYR 5/3) silt loam; weak thick platy structure; friable; few thin dark grayish 
brown (I OYR 4/2) organic coatings on faces of peds; few medium distinct yellowish brown (I OYR 5/6) 
and common medium faint dark yellowish brown (I OYR 4/4) masses of iron and manganese 
accumulations; few fine nodules (iron and manganese oxides); moderately acid; clear smooth boundary. 

Eg--18 to 27 inches; light brownish gray (IOYR 6/2) silt loam; weak thick platy structure; friable; 
common medium vesicular pores; common medium distinct yellowish brown (1 OYR 5/6) masses of iron 
and manganese accumulations; common coarse nodules (iron and manganese oxides); very strongly 
acid; clear smooth boundary. (The combined thiclrness of the E and Eg horizon is 14 to 26 inches.) 

Btgl--27 to 32 inches; light brownish gray (IOYR 6/2) silty clay loam; moderate medium angular and 
su bangu I ar blocky structure; fi1111; many distinct grayish brown ( 1 OYR 5/2) clay films on faces of peds; 
cornmon medium prominent strong brown (7.5YR 5/6) masses of iron and manganese accumulations; 
very strongly acid; clear smooth boundary. 

Pl., "--32 to 41 inches; light brownish gray (lOYR 6/2) silty clay loam; moderate medium prismatic 
-,.cture parting to moderate medium subangular blocky; finn; many distinct grayish brown (IOYR 5/2) 

clay films on faces of peds; many medium distinct yellowish brown ( 1 OYR 5/6) masses of iron and 
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manganese accumulations; many medium nodules (iron and manganese oxides); very strongly acid; 
clear smooth boundary. 

\ng3--41 to 55 inches; light brownish gray (I0YR 6/2) silty clay loam; weak coarse prismatic structure; 
fin11; few faint grayish brown (I0YR 5/2) clay films on faces ofpeds; many medium distinct yellowish 
brown (1 0YR 5/6) masses of iron and manganese accumulations; common medium nodules (iron and 
manganese oxides); strongly acid; clear smooth boundary. (The combined thickness of the Bt horizon is 
JO to 36 inches.) 

BCg--55 to 60 inches; light brownish gray (I 0YR 6/2) silt loam; weak coarse prismatic structure; 
friable; many medium distinct yellowish brown (J 0YR 5/6) masses of iron and manganese 
accumulations; slightly acid. 

TYPE LOCATION: Hamilton County, Illinois; about 2 miles west of Belle Prairie City; 2,448 feet east 
and 513 feet south of the center of sec. 36, T. 3 S., R. 5 E. 

RANGE IN CHARACTERISTICS: The depth to the top of the argillic horizon ranges from 24 to 36 
inches. The particle size control section averages between 25 and 35 percent clay and less than J 5 
percent sand. Coarse fragment content ranges from 0 to 2 percent in the upper two-thirds of the series 
control section and from Oto 5 percent in the lower one-third of the control section. One or more 
~nbhorizons between the base of the Ap and a depth of 30 inches has colors with chroma of 3 or more in 
( ercent or more of the matrix. The argillic has a cation exchange complex that averages less than 5 
percent saturation with exchangeable sodium. 

The Ap or A horizon has hue of I 0YR, value of 4 or 5, and chroma of2 or 3. The clay content averages 
between 20 and 27 percent and content of fine sand or coarser averages less than 15 percent. Reaction 
ranges from strongly acid to neutral. Some pedons in uncultivated areas have an A horizon less than 5 
inches in thickness that has value of3 or 4 (5 or 6 dry) and chroma of2 or 3. 

The E or Eg horizon has hue of I 0YR, value of 4 to 6, and chroma of 2 to 4. The clay content averages 
between 18 and 25 percent and content of fine sand or coarser averages less than 15 percent. Reaction 
typically is extremely acid to strongly acid, but ranges to neutral in the upper pa1i of some pedons that 
have been limed. 

The Btg or Bt horizon has hue of J 0YR or 2.5Y, value of 4 to 6, and chroma of 2 to 4. Red ox features 
have hue of l 0YR or 7 .5YR, value of 4 to 7, and chroma of 1 to 8. Clay films have value of 4 or 5 and 
chroma dominantly of 2, but ranging from 1 to 3 in some sub-horizons. The clay content averages 
between 25 and 35 percent and content of fine sand or coarser averages less than IO percent. Reaction is 
very strongly acid or strongly acid in the most acid pari and ranges from very strongly acid to slightly 
? _;,,.-1 

( 
"--

The BCg, 2Btg, 2BCg, or Cg horizon has hue of 1 0YR or 2.5Y, value of 4 to 6, and chroma of2 to 4. 
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Redox features have hue of lOYR or 7.5YR, value of 4 to 7, and chroma of 1 to 8. The average clay 
content ranges from 20 and 30 percent and content of fine sand or coarser ranges from 3 to 20 percent. r '.Ction ranges from very strongly acid to neutral. 

COMPETING SERIES: These are the Caseyville, Fitchville, Iva, Kendall, Starks, Stronghurst, 

Wavnetown and Yeddo soils in the same family and the Antakisic and Hatmaker soils in a closely 
related family ( cation exchange activity class not assigned). All of these soils are less than 24 inches to 
the top of the argillic horizon. 

GEOGRAPHIC SETTING: Creal soils are on foot slopes and at the heads of drainageways in uplands 
and on teITace treads. They fanned in a mixture of loess and silty local alluvium. Slopes typically are 
concave, but range to plane or convex; commonly are short; and have gradients from O to 7 percent. 
Mean annual air temperature ranges from 52 to 57 degrees F, mean annual precipitation ranges from 38 
to 45 inches, frost free days ranges from 180 to 210 days, and elevation ranges from 350 to 600 feet 
above sea level. 

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Ava, Banlic. Belknap, Bluford, Parke, 

and Racoon soils. The moderately well drained Ava soils have a fragipan horizon and are on adjacent or 
nearby similar or steeper slopes in the uplands. Banlic soils average less than 18 percent clay in the 
particle size control section and are on adjacent or nearby low teITaces or elevated positions on flood 
7'-'ns typically at lower elevations than Creal soils. Belknap soils are on flood plains below Creal soils. 
1~ ,ord soils contain more clay in the control section and are on broad upland ridges and knolls typically 
above Creal soils. Parke soils contain more sand in the lower part of the solum and typically are above 
Creal soils on loess-mantled ridges nearby. The poorly drained Racoon soils are on low terraces or 
elevated positions on the flood plains below Creal soils. 

DRAINAGE AND PERMEABILITY: Somewhat poorly drained. The potential for surface runoff is 
low or medium. Pen11eability is moderately slow. At some time during nom1al years the apparent water 
table is at a depth of I to 1.5 feet. The top of the water table is commonly at a depth of l to 3 feet below 
the surface during Febrnary to May. 

USE AND VEGETATION: Most areas are used grow com and soybeans. Other areas are used to grow 
small grain or meadow. Native vegetation is hardwood forest. 

DISTRIBUTION AND EXTENT: Southern Illinois and Southeast Iowa. Creal soils are moderately 
extensive (more than 16,000 acres c01Telated). 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

IES ESTABLISHED: Williamson County, Illinois, 1952. 
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REMARKS: Diagnostic horizons and features recognized in this pedon are: 
ochric epipedon - the zone from the surface to a depth of 27 inches (Ap, E, and Eg horizons); 
,( ;c horizon - the zone from a depth of9 inches to 27 inches (E and Eg horizons); 
a, 6 11lic horizon - the zone from 27 to 55 inches (the Btg horizons). 

National Cooperative Soil Survey 
U.S.A. 
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LOCATION \\'¥NOOSE 

Established Series 
Rev. SEW-WMM 
09/2003 

IL 

WYNOOSE SERIES 

The Wynoose series consists of very deep, moderately slowly permeable, poorly drained soils on broad 

till plains. They formed in loess, the underlying silty or loamy pedisediment or coarser loess (locally known 

as Roxana silts), and underlying Sangamon age paleosol. Slopes range from O to 2 percent. Mean annual 

air temperature is about 55 degrees F ., and mean annual precipitation is about 42 inches. 

TAXONOMIC CLASS: Fine, smectitic, mesic Typic Albaqualfs 

TYPiGAL PEDON: 'vVynoose silt loam - on a nearly level slope in a cultivated field at an e!evat!on of 455 

feet above MSL. (Colors are for moist soil unless otherwise stated.) 

Ap--0 to 7 inches; dark grayish brown (1 OYR 4/2) silt loam, light brownish gray (1 OYR 6/2) dry; moderate 

fine granular structure; friable; common very fine roots throughout; common fine distinct brown (7 .5YR 

4/4) masses of iron and manganese accumulation in the matrix; few fine rounded masses of iron and 

manganese accumulation throughout; neutral; abrupt smooth boundary. (6 to 12 inches thick) 

Eg1--7 to 14 inches; light brownish gray (1 OYR 6/2) silt loam, white (2.5Y 8/1) dry; moderate medium platy 

structure; friable; few very fine roots throughout; common distinct light gray (1 OYR 7/2) silt coatings on 

faces of peds; common fine prominent strong brown (7 .5YR 5/6) and yellowish brown (1 OYR 5/6) masses 

of iron accumulation in the matrix; few fine rounded masses of iron and manganese accumulation 

throughout; strongly acid; clear smooth boundary. 

Eg2--14 to 20 inches; light brownish gray (10YR 6/2) silt loam, white (2.5Y 8/1) dry; moderate medium 

platy structure; friable; few very fine roots throughout; common distinct light gray (10YR 7/2) silt coatings 

on faces of peds; many fine prominent strong brown (7.5YR 5/6) masses of iron accumulation in the 

matrix; few fine rounded masses of iron and manganese accumulation throughout; few fine irregular 

iron-manganese concretions throughout; very strongly acid; abrupt smooth boundary. (Combined 

thickness of the Eg horizon(s) is 7 to 18 inches.) 

Btg1--20 to 29 inches; light brownish gray (1 OYR 6/2) silty clay; strong medium prismatic structure parting 

to strong medium angular blocky; firm; few very fine roots along faces of peds; many distinct gray (1 OYR 

5/1) clay films and common distinct light gray (10YR 7/2) silt coatings on faces of peds; many fine and 

medium prominent strong brown (7.5YR 5/6) masses of iron accumulation in the matrix; common fine 

rounded masses of iron and manganese accumulation throughout; common fine and medium irregular 

iron-manganese concretions throughout; very strongly acid; clear smooth boundary. 

Btg2--29 to 36 inches; light brownish gray (1 OYR 6/2) silty clay; strong medium prismatic structure parting 

to strong medium angular blocky; firm; few very fine roots along faces of peds; common distinct gray 

(10YR 5/1) clay films and few distinct light gray (10YR 7/2) silt coatings on faces of peds; many fine and 

medium prominent strong brown (7.5YR 5/6) masses of iron accumulation in the matrix; few fine rounded 

masses of iron and manganese accumulation throughout; few fine irregular iron-manganese concretions 

throughout; very strongly acid; clear smooth boundary. (Combined thickness of the Btg horizon(s) is 1 Oto 

42 inches) 
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2Btg3--36 to 48 inches; light brownish gray (1 OYR 6/2) silty clay loam; moderate medium prismatic 
structure parting to moderate medium subangular blocky; firm; few very fine roots along faces of peds; 
few distinct grayish brown (1 OYR 5/2) clay films and few distinct light gray (1 OYR 7/2) silt coatings on 
faces of peds. common fine and medium prominent strong brown (7.5YR 5/6) masses of iron 
accumulation in the matrix; few fine rounded masses of iron and manganese accumulation throughout; 
few fine irregular iron-manganese concretions throughout; about 2 percent angular gravel by volume; 
strongly acid; clear smooth boundary. 

2Btg4--48 to 66 inches; gray (1 OYR 6/1) silty clay loam; moderate medium prismatic structure parting to 
moderate medium subangular blocky; firm; few very fine roots along faces of peds; few distinct gray 
(1 OYR 5/1) clay films on faces of peds and few distinct dark grayish brown (1 OYR 4/2) clay films in root 
channels and pores; common fine and medium prominent strong brown (7.5YR 5/8) masses of iron 
accumulation in the matrix; few fine irregular iron-manganese concretions throughout; about 2 percent 
angular gravel by volume; strongly acid; clear smooth boundary. (Combined thickness of the 2Btg and, if 
present, 2BCg horizon(s) is 15 to 50 inches) 

38tgb--66 to 80 inches; gray (10YR 6/1) silty clay loam; very firm; common distinct gray (10YR 5/1) clay 
films on faces of peds and common prominent black (N 2.5/) manganese coatings on faces of peds; 
common fine and medium prominent strong brown (7.5YR 5/8) and strong brown (7.5YR 5/6) masses of 
iron accumulation in the matrix; common medium irregular iron-manganese concretions throughout; about 
5 percent angular gravel by volume; moderately acid. 

TYPE LOCATION: Wayne County, Illinois; about 3.6 miles northwest of Mt. Erie; 967 feet west and 2458 
feet north of the southeast corner of sec. 10, T. 1 N., R. 8 E. USGS Enterprise, Illinois topographic 
quadrangle; lat. 38 degrees 32 minutes 4.35 seconds N. and long. 88 degrees 17 minutes 50.29 seconds 

(. W.; UTM Zone 16S 0386927easting and 4265498 northing; NAO 27. 
\ 
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RANGE IN CHARACTERISTICS: The depth to the top of the argillic horizon is less than 24 inches. The 
depth to the base of the argillic horizon is greater than 40 inches. Loess thickness ranges from 30 to 55 
inches. The particle-size control section averages between 35 and 42 percent clay and less than 15 
percent sand. 

The Ap or A horizon has hue of 1 OYR or 2.5Y; value of 4 to 6; and chroma of 1 or 2. Texture is silt loam. 
Reaction is very strongly acid or strongly acid but ranges to neutral in pedons that have been limed. 

The Eg horizon has hue of 1 OYR or 2.5Y; value of 5 to 7; chroma of 1 or 2. Texture is silt loam. Reaction 
ranges from extremely acid to neutral. Redoximorphic features are typically present. 

Some pedons have a B/E horizon. 

The Btg horizon has hue of 1 OYR, 2.5Y, or 5Y; value of 4 to 6; and chroma of 1 or 2. Redoximorphic 
features are typically present. It is silty clay loam or silty clay. Reaction ranges from extremely acid to 
moderately acid. 

The 2Btg or 2BCg horizon has hue of 1 OYR, 2.5Y, or 5Y; value of 4 to 6; and chroma of 1 or 2. 
Redoximorphic features are typically present. It is silty clay loam, clay loam, loam, or silt loam. Sand 
content ranges from 15 to 30 percent. Reaction ranges from extremely acid to moderately acid. 

The 3Agb or 3Btgb horizon, where present within 80 inches, has hue of7.5YR, 10YR, 2.5Y, or 5Y; value 
of 4 to 6; chroma of 1 or 2. It is silty clay loam, clay loam, silt loam, or loam. Sand content ranges from 15 
to 40 percent. Reaction ranges from moderately acid to slightly alkaline. 

COMPETING SERIES: These are the Ames, Leaksville, Pierron, Rushville, Watchung, and Zwingle 
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series. Ames soils average more than 20 percent sand in the particle size control section. Leaksville soils 
have a paralithic and lithic contact, both within 60 inches. Pierron and Rushville average less 15 percent 
sand throughout the series control section. Watchung soils formed in residuum, have rock fragments 
throughout the particle size control section, and are in a cool mesic temperature regime. Zwingle soils 
average more than 42 percent clay in the particle size control section and are in a cool mesic temperature 
regime. 

GEOGRAPHIC SETTING: Wynoose soils are on broad areas of till plains. Slopes range from O to 2 
percent. Wynoose soils formed in 30 to 55 inches of loess and the underlying silty or loamy pedisediment 
or coarser loess (Roxana silts). They are underlain by a Sangamon age paleosol formed in diamicton or 
accretion gley. The paleosol may or may not have been truncated by erosion prior to loess deposition. 
The mean annual air temperature ranges from 53 to 57 degrees F., mean annual precipitation ranges 
from 38 to 46 inches, frost free days range from 180 to 200, and elevation ranges from 350 to 700 feet 
above sea level. 

GEOGRAPHICALLY ASSOCIATED SOILS: These are the Ava, Blair, Bluford, Hickory, Oskaloosa(T), 
Passport, and Racoon soils. The moderately well drained Ava and somewhat poorly drained Oskaloosa 
and Bluford soils are in a drainage sequence with Wynoose soils. They all have brittleness in the subsoil 
and are on ridges and knolls higher on the landform. The somewhat poorly drained Blair and Passport 
soils formed primarily in silty or loamy pedisediment, respectively, and are on back slopes or near the 
heads of drainageways below Wynoose soils. The well drained Hickory soils formed in diamicton on back 
slopes below Wynoose soils. Racoon soils are on foot slopes or on the stream terraces below the 
Wynoose soils. 

DRAINAGE AND PERMEABILITY: Poorly drained. The potential for surface runoff is low or medium. 
Periods of brief ponding can occur after heavy rains, generally during the period from January through 
May. Permeability is moderately slow. If undrained, these soils have a water table within 0.5 foot of the 
surface between November and June in normal years. Where drained, the water table is within 1 foot of 
the surface between January and May in normal years. 

USE AND VEGETATION: Most areas of Wynoose soils are used to grow soybeans, corn, miio, and 
wheat. Native vegetation is deciduous forest consisting mainly of post oak, black oak, and hickory. 

DISTRIBUTION AND EXTENT: Southern Illinois. These soils are extensive (more than 140,000 acres 
correlated) in MLRA 113. 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTABLISHED: Washington County, Illinois, 1924. 

REMARKS: Diagnostic horizons and features recognized in this pedon are: 
ochric epipedon - the zone from the surface to a depth of 20 inches (Ap and Eg horizon); 
albic horizon - the zone from 7 to 20 inches (Eg horizons); 
argillic horizon - the zone from approximately 20 to 88 inches (Btg1, Btg2, 2Btg3, 2Btg4, and 3Btgb 
horizons); 
abrupt textural change from the Eg2 to the Btg1 horizon; 
aquic conditions - chroma of 2 and redox concentrations between a depth of 16 and 20 inches and in the 
upper 5 inches of the argillic horizon; a positive reaction to alpha-alpha dipyridyl is assumed. 

With this update (8/2003), a new typical pedon is selected. Data from the former OSD site in Effingham 
County indicated that the pedon did not represent the Wynoose series because it did not have an abrupt 
textural change. 

11/15/2004 11 :33 AM 
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A'CTACHME:NT 3 

Key Af!ricultural Services. Inc. 
114 Shady Lane• Macomb, lllinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 
614 SALUKI DRIVE 
MARION IL 62959 

•ATE OF REPORT: 7/9/2004 

Lab I Sample i Soil PH I % Organic Phosphorus 
lumber, Number PH Buffer I Matter (P1) (P2) 

9602 1-11 5.6 6.8 1.0 14 20 

9603 1-2 4.8 6.4 0.3 8 12 
I 

9604 
1-31 

5.4 6.6 0.9 18 24 

9605 1-4 5.4 6.5 1.1 22 26 

1-5. 6.3 6.8 1.1 14 28 

1-6 6.9 7.0 1 .1 8 14 

FIELD: W C04-1 

PAGE NO. 1 

Potassium Magnesium 
(K) (Mg) 

126 288 

108 378 

214 1143 

204 1395 

2Q4 1602 

196 1755 

Grower 

Calcium 
(Ca) 

2214 

1485 

2025 

2538 

3096 

3690 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
14B2-AVA SILT LOAM 

WILLIAMSON COUNTY IL 

ACRES: ID NO. 17884 

·sodium Sulfur Zinc Manganese Boron Copper 

(Na) (S) (Zn) (Mn) (Bl (Cu) 

54.0 

96.0 

178.0 

436.0 

512.0 

592.0 

Lab I Sample Nitrate 
•lumber i Number PPM N 

Soluble Salts 
mmhos/cm -- · :Percent'Saturafion · "' CEC 

I meqfl00g 
H K ! M 

19602 1-1 13.6 1.5 11.0 

19603 1-2 38.6 1.0 11.6 

19604 1-3 17.5 1.6 27.1 

!9605 1-4 

19606 1-5 

24.6 1.5 I 33.9 
7.5 1.4 36.5 

' 19607 1-6 1.8 2.2 63.2 

I Ca ' 
50.9 

27.4 

28.8 

37.0 

42.3 

79.7 

Na 

1.1 

1.5 

2.2 

5.5 

6.1 

11.1 

110.9 

113.6 
17.6 

17.2 

18.3 

11.6 

Iron 
(Fe) 

I 

I 
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KeY Af!ricultural Services~ lnc. 

Deaier 

114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
14B2-AVA SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

;ATE OF REPORT: 7/9/2004 

FIELD: WC04-1 

PAGE NO, 2 

WILLIAMSON COUNTY IL 

ACRES: 

Field Averages and Recommendations 

ID NO. 17884 

PH 
Soil PH Buffer 

% Organic Phosphorous Potassium Magnesium Calcium Sodium Sulfur Zinc Manganese Boron Copper Iron 
(Zn) (Mn) (B) (Cu) (Fe) JD Number Matter (P1) (P2) (K) (Mg) (Ca) (Na) (S) 

17884 5.8 6,7 0,9 14 21 175 1094 2508 311,0 

Nitrate Soluble Salts ... . - CEC 
ID Number PPM N mmhos/cm 

I 
meQ.11009 

H K M 

17884 17.3 1.5 30,6 I 14.8 

LIME (TONS/A) 

Crop Yield pH 6.0 pH 6.5 N P2O5 K2O s Zn Mn B Cu Fe 
(lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) 

I 
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Key Agricultural Services. lnc. 
KEY· AG ® 114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

PHYSICAL PROPERTIES REPORT 

DATE: July 9, 2004 

SUBMITTED 
BY: Delta Engineering & Associates 

Attn: Tim Garland 
6i 4 Saluki Drive 
Marion, IL 62959 

BULK 
SAMPLE DENSITY >2mm 

LAB NO. NUMBER (q/cc) (%) 

502 1-1 0.66 
19603 1-2 1.08 
19604 1-3 0.69 
19605 1-4 0.48 
19606 1-5 0.42 
19607 1-6 0.61 

Texture determined by standard pipette procedure. 

SAND 
(%) 

3.9 
3.9 
6.1 
9.4 
9.2 

10.7 

ID NO.: 17884 

FOR: Steelhead Development Co., LLC 
Williamson County, IL 
WC04-i 
14B2-Ava silt loam 

SILT CLAY 
(%) (%) TEXTURE CLASS 

86.6 9.5 SILT 
82.3 13.8 SILT LOAM 
64.7 29.2 SIL TY CLAY LOAM 
65.8 24.8 SILT LOAM 

61.7 29.1 SIL TY CLAY LOAM 

58.1 31.2 SIL TY CLAY LOAM 

Page 1 of 1 
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Dealer 

KEY-AG@ 
Key Agricultural Services~ lnc. 

114 Shady Lane• Macomb, lllinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
1382-BLUFORD SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

WILLIAMSON COUNTY IL 

lATE OF REPORT: 7/9/2004 

FIELD: W C04-2 

PAGE NO. 1 ACRES: ID NO. 17885 

Lab Sample Soil PH 
'Jumber Number PH Buffer 

i9608 2-1 5.2 6.6 

i9609 2-2 4.5 5.6 

'9610 2-3 4.6 6.1 

:9611 2-4 5.4 6.5 

9612 2-5 5.9 6.7 
·oi:::~ - 2-6 6.5 6.9 

Lab Sample jNitrate I 
iumber Number 1PPM N ! 
!9608 2-1 I 
19609 2-2 

'9610 2-3 

'9611 2-4 

:9612 2-5 

•9613 2-6 

% Organic Phosphorus Potassium Magnesium Calcium Sodium 
Matter (P1) (P2) (K) (Mg) (Ca) (Na) 

0.8 18 26 156 423 2259 102.0 
1.1 6 10 216 1188 1629 284.0 
0.6 22 32 212 1845 1287 478.0 
0.7 26 90 212 2070 2124 620.0 
0.9 16 58 204 2160 2709 614.0 
0.6 10 34 140 2070 2259 648.0 

So!uble Salts 
mmhos/cm · ·· • 1P.et:centSaturation - - * • 

H K M Ca Na 

14.4 a.a 6.8 21.7 0.9 
56.3 1.0 17.3 14.2 2.2 
81.1 1.3 38.0 15.9 5.1 
23.2 1.3 42.7 26.3 - 7 0., 

16.6 1.5 53.2 40.0 7.9 
6.3 1.1 50.8 33.3 8.3 

Sulfur 
(S) 

CEC 
I meQ.1100g 

26.1 

28.6 

20.2 

20.2 

16.9 

17.0 

Zinc 
(Zn) 

Manganese Boron Copper Iron 
(Mn) (B) (Cu) (Fe) 
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KeY Agricultural Services. Inc. 
KEY-AG ® I 14 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-13 I 3 

SOIL ANALYSIS REPORT 

Dealer Grower 

DELTA ENGINEERING &ASSOCIATE 
ATTN: TIM GARLAND 
614 SALUKI DRIVE 
MARION IL 62959 

JATE OF REPORT: 7/9/2004 

FIELD: WC04-2 

PAGE NO. 2 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
13B2-BLUFORD SILT LOAM 

WILLIAMSON COUNTY IL 

ACRES: ID NO. 17885 

Fieid Averages and Recommendations 

ID Number 

17885 

( 
lD Number 

17885 

Soil PH 

5.4 

Nitrate 
PPM N 

Lbs/A 

PH / % Organic Phosphorous !Potassium Magnesium Calcium Sodium 
Buffer Matter (P1) (P2) (K) I (Mg) (Ca) (Na) 

6.4 I 0.8 16 
421 

190 

I 
1626 2044 458.0 

' 

Soluble Salts 
mmhos/cm 

- '· -,,_verii- e'PetcemSaturation - -
H K 

33.0 1.2 

- -

I M 
134.8 

I 

Ca 
25.2 

Na 
5.2 

- -

Sulfur 
(S) 

CEC 
meq/100g 

21.5 

- -

Zinc 
(Zn) 

--

P. P.M. 

Manganese Boron Copper 
(Mn) (B) (Cu) 

-

Iron 
(Fe) 

;, "~ • iJ •7 - "'"' -£¼ ~im,s-;; ---Jc~;v"' - - -"< -~~-- -
" - - -~ : --- - - -

LIME (TONS/A) 

Crop Yield pH 6.0 pH 6.5 N P2O5 K2O s Zn Mn B Cu Fe 
(lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) 
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Key Agricultural Services. lnc. 
KEY· AG ® 114 Shady Lane e Macomb, Illinois 61455 • Tel: (309) 833-1313 

PHYSICAL PROPERTIES REPORT 

DATE: July 9, 2004 

SUBMITTED 

LAB NO. 

sos 
J609 

19610 
19611 
19612 
19613 

BY: Delta Engineering & Associates 
Attn: Tim Garland 
614 Saluki Drive 
Marion, IL 62959 

BULK 
SAMPLE DENSITY >2mm 
NUMBER (glee) (%) 

2-1 0.26 
2-2 0.02 
2-3 0.01 
2-4 0.03 
2-5 0.09 
2-6 0.63 

Texture determined by standard pipette procedure. 

SAND 
(%) 

5.5 
1.8 
2.7 
5.0 

10.4 
25.0 

ID NO.: 17885 

FOR: Steelhead Development Co., LLC 
Williamson County, IL 
WC04-2 
13B2-Bluford silt loam 

SILT CLAY 
(%) (%) TEXTURE CLASS 

78.5 16.0 SILT LOAM 
66.2 32.0 SILTY CLAY LOAM 
71.1 26.2 SILT LOAM 
70.0 25.0 SILT LOAM 
60.4 29.2 SIL TY CLAY LOAM 
51.4 23.6 SILT LOAM 

Page 1 of 1 



R17988

Dealer 

Key Agricultural Services~ lnc. 
Kc.,..V.AG -.::..::.=-~l_____:____,, ® 114 Shady Lane • Macomb, !llinois 61455 • Tel: (309) 833-1313 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 
614 SALUKI DRIVE 
MARION IL 62959 

SOIL ANALYSIS REPORT 
Grower 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
14C3-AVA SILT LOAM 

WILLIAMSON COUNTY IL 

A TE OF REPORT: 7/9/2004 

FIELD: W C04-3 

PAGE NO. 1 ACRES: ID NO. 17886 

Lbs/A P. P. M. 

Lab I Sariiple Soil PH % Organic Phosphorus Potassium Magnesium Calcium Sodium Sulfur Zinc Manganese Boron Copper Iron 
·umber Number PH Buffer Matter (P1) 

9614 3-1 5.0 6.2 1.2 56 

9615 3-2 4.4 5.1 1.2 10 

9616 3-3 4.5 6.0 0.4 24 

9617 3-4 4.9 6.0 0.3 38 

961P 3-5 5.7 6.7 0.9 38 

( 3-6 6.4 6.9 0.6 8 
'· 

Lab Sample jNitrate Soluble Salts 

umber Number 1PPM N mmhos/cm 

9614 3-1 

9615 3-2 

9616 3-3 

9617 3-4 

9618 3-5 

8619 3-6 

(P2) (K) (Mg) (Ca) (Na) 

76 288 702 2583 84.0 

18 250 1161 1800 136.0 

32 194 1224 1305 172.0 

52 152 1386 1602 282.0 

52 200 1602 2394 342.0 

18 164 1629 3276 378.0 

· :P.er.certt:Saturafion · . 
H K M Ca Na 

23.4 1.2 9.7 21.4 0.6 

83.5 1.3 20.0 18.6 1.2 

79.5 1.3 26.8 17.1 2.0 

52.2 1.2 35.6 24.7 3.8 

14.9 1.5 39.0 34.9 4.3 

9.8 1.8 59.3 71.5 7.2 

(S) 

CEC 
meQflOOg 

30.1 

24.1 

19.0 

16.2 

17.1 

11.5 

(Zn) (Mn) (B) (Cu) (Fe) 
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KEY-AG® 

Dealer 

Key A~ricultural Services~ Inc. 
114 Shady Lane • Macomb, !llinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 

ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 

WILLIAMSON COUNTY PROJECT 

14C3-AVA SILT LOAM 614 SALUKI DRIVE 
MARION IL 62959 

ATE OF REPORT: 719/2004 

FIELD: W C04-3 

PAGE NO. 2 

WILLIAMSON COUNTY IL 

ACRES: 

Field Averages and Recommendations 

- . . 

ID NO. 17886 

PH 
Soil PH Buffer 

% Organic Phosphorous Potassium Magnesium Calcium Sodium Sulfur Zinc Manganese Boron Copper Iron 
(Zn) (Mn) (B) (Cu) (Fe) 

ID Number Matter (P1) I (P2) (K) (Mg) (Ca) (Na) (S) 

17886 5.2 6.1 0.8 29 41 208 1284 2160 232.0 

Nitrate / So!uble Salts . , • ~ ~ -r1- Mn 
CEC 

10 Number mmhos/cm - • ! maql100g 
PPM N I H I I Ca Na 

17886 

I I 
43.9 

I 
1.4 131.7 

I 
31.4 3.2 119.7 

LIME (TONS/A) 

Crop Yield pH 6.0 pH 6.5 N P2O5 K2O s Zn Mn B Cu Fe 

(lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) 

i 
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( 
' 

Key Agricultural Services. lnc. 
KEV· AG ® I 14 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

PHYSICAL PROPERTIES REPORT 

DATE: July 9, 2004 

SUBMITTED 
BY: Delta Engineering & Associates 

Attn: Tim Garland 
614 Saluki Drive 
Marion, IL 62959 

BULK 
SAMPLE DENSITY >2mm 

LAB NO. NUMBER (q/cc) (%) 

314 3-1 0.29 
19615 3-2 0.17 
19616 3-3 0.21 
19617 3-4 0.42 
19618 3-5 0.63 
19619 3-6 1.43 

Texture determined by standard pipette procedure. 

SAND 
(%) 

7.6 
6.4 
9.8 

19.0 
20.2 
26.3 

ID NO.: 17886 

FOR: Steelhead Development Co., LLC 
Williamson County, IL 
WC04-3 
14C3-Ava silt loam 

SILT CLAY 
(%) (%) TEXTURE CLASS 

70.3 22.1 SILT LOAM 
63.7 29.9 SIL TY CLAY LOAM 
70.8 19.4 SILT LOAM 
59.4 21.6 SILT LOAM 
55.4 24.4 SILT LOAM 
48.2 25.5 LOAM 

Page 1 of 1 



R17991

( KEY-AG® 

Dealer 

Key Agricultural Services~ Inc. 
I 14 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
382-BELKNAP SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

8ATE OF REPORT: 7/9/2004 

Lab Sample Soil PH 
,'Jumber Number PH Buffer 

1962D 4-1 6.9 7.D 

19621 4-2 4.4 6.8 

19622 4-3 4.4 6.5 

19623 4-4 4.6 5.9 

19624 4-5 5.4 6.7 

4-6 6.7 7.0 

Lab ,

1

; Sample Nitrate I 
~umber Number PPM N 

19620 4-1 

19621 4-2 

19622 4-3 

19623 4-4 

19624 4-5 

19625 4-6 

% Organic Phosphorus 
Matter (P1) 

1.4 

0.1 

0.3 

0.1 

0.1 

0.6 

Soluble Salts 
mmhoS/cm 

88 

16 

8 

16 

12 

12 

(P2) 

124 

22 

10 

24 

18 

16 

H 
1 .2 

53.0 

51.2 

89.0 

20.2 

4.6 

FIELD: WC04-4 

PAGE NO. 1 

Potassium Magnesium 
(K) (Mg) 

204 396 

72 315 

88 522 

140 828 

104 972 

100 1422 

WILLIAMSON COUNTY IL 

ACRES: 

Calcium Sodium Sulfur Zinc I Manganese 
(Ca) (Na) (S) (Zn) (Mn) 

3627 160.0 

756 150.0 

612 220.0 

1089 348.0 

1278 400.0 

1917 472.0 

"' l'.en:entSaturation · ' . CEC 
meqtl00g 

K I M 

2.5 15.8 

0.7 10.2 

0.7 13.1 

1.7 32.1 

1.1 33.0 

1.4 65.0 

Ca 
87.0 

14.7 

9.2 

25.4 

26.0 

52.6 

Na 
3.3 

2.5 

2.9 

7.0 

7.1 

11.3 

10.4 

12.8 

16.7 

10.7 

12.3 

9.1 

ID NO. 17887 

Boron Copper 
(B) (Cu) 

!ran 
(Fe) 
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KEY-AG® 

Dea!er 

Key Agricultural Services. Inc. 
114Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grm·.-er 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
382-BELKNAP SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

JA TE OF REPORT: 7/9/2004 

FIELD: W C04-4 

PAGE NO. 2 

WILLIAMSON COUNTY IL 

ACRES: 

Field Averages and Recommendations 

ID NO. 17887 

ID Number 
PH 

Soil PH Buffer 
% Organic 

Matter 
Phosphorous Potassium 

(P1) I (P2) (K) 
Magnesium Calcium Sodium! Sulfur 

(Mg) (Ca) (Na) (S) 
Zinc Manganese Boron Copper Iron 
(Zn) (Mn) (B) (Cu) (Fe) 

17887 

ID Number 

17887 

Crop Yield 

i 
I 

5.4 6.6 

Nitrate 
PPM N 

LIME (TONS/A) 

pH 6.0 pH 6.5 

0.4 

Soluble Sa!ts 
mmhos/cm 

N 
(lbs/A) 

25 36 118 742 I 1546 292.0 

' 

- ··~vera e :Percent Sat ion , 
H K I M Ca Na 

36.6 1.3 28.2 35.8 5.7 

P2O5 K2O s Zn 
(lbs/A) (lbs/A) (lbs/A) (lbs/A) 

CEC 
maqf100g 

12.0 

Mn 
(lbs/A) 

B 
(lbs/A) 

Cu Fe 
(lbs/A) (lbs/A) 
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( 
KeY Agricultural Services~ lnc. 

KEY· AG ® 114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

PHYSICAL PROPERTIES REPORT 

DATE: July 9, 2004 

SUBMITTED 
BY: Delta Engineering & Associates 

Attn: Tim Garland 
6i 4 Saiuki Drive 
Marion, IL 62959 

BULK 
SAMPLE DENSITY >2mm SAND 

IDNO.: 17887 

FOR: Steelhead Development Co., LLC 
Williamson County, IL 
VVC04-4 
382-Belknap silt loam 

SILT CLAY 

~LAB NO. NUMBER (glee) (%) (%) (%) (%) TEXTURE CLASS 

( 
,620 4-1 0.54 10.4 81.0 8.6 SILT "· 19621 4-2 0.40 14.3 76.8 8.9 SILT LOAM 

19622 4-3 0.12 16.0 67.6 16.4 SILT LOAM 

19623 4-4 0.00 21.8 61.7 16.5 SILT LOAM 

19624 4-5 0.83 44.5 40.5 15.0 LOAM 

19625 4-6 2.41 42.4 37.7 19.9 LOAM 

Texture determined by standard pipette procedure. Page 1 of 1 
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Dealer 

Key Agricultural Services. Inc. 
I 14 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
12-WYNOOSE SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

~ATE OF REPORT: 7/9/2004 

Lab l Sample Soil PH 
Number Number PH Buffer 

19626 5-1 6.0 6.9 

19627 5-2 4.5 6.1 

19628 5-3 4,7 5.8 

19629 5-4 5.1 6.1 ,or 5-5I 5.8 6.8 

' 5-6 6.9 7.0 

Lab Sample !Nitrate I 
:\!umber Number IPPM N 

19626 5-1 

19627 5-2 

19628 5-3 

19629 5-4 

19630 5-5 

19701 5-6 

% Organic Phosphorus 
Matter (P1) I (P2) 

1.1 42 48 

0.3 12 14 

0.6 24 34 

0.8 34 42 

0.5 22 46 

1.4 8 24 

FIELD: WC04-5 

PAGE NO. 1 

Potassium Magnesium 
(K) (Mg) 

176 225 

112 225 

172 1224 

236 1602 

164 1512 

142 1539 

Calcium 
(Ca) 
2673 

1278 

954 

1602 

1845 

2322 

Soluble Salts 
mmhos/cm 

, 0 • 1Perl::entSaturation 
H K M Ca 
9.0 1.9 7.8 55.6 

37.6 0.7 4.7 16.1 

54.4 1.1 25.6 12.0 

50.2 2.0 45,1 27.0 

14.4 1.4 42.5 31.1 

1.1 1.3 45.7 41.4 

WILLIAMSON COUNTY IL 

ACRES: 

I 
I 

Sodiuml Sulfur 
(Na) (S) 

86.0 

114.0 

628.0 

690.0 

714.0 

672.0 

Na 
1.6 

1.2 

6.9 

10.1 

10.5 

10.4 

CEC 
meQl100g 

12.0 

19.9 

19.9 

14.8 

14.8 

14.0 

Zinc Manganese 
(Zn) (Mn) 

ID NO. 17888 

Boron Copper 
(B) (Cu) 

Iron 
(Fe) 
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Dealer 

Key Agricultural Services. lnc. 
114 Shady Lane• Macomb, Illinois 6 I 455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
12-WYNOOSE SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

DATE OF REPORT: 7/9/2004 

FIELD: WC04-5 

PAGE NO. 2 

WILLIAMSON COUNTY IL 

ACRES: 

Fieid Averages and Recommendations 

Lbs/A 

PH % Organic Phosphorous I Potassium /Magnesium !Calcium Sodium' Sulfur Zinc Manganese 
(Mn) ID Number 

17888 

ID Number 

17888 

Soil PH 

5.5 

Nitrate 
PPM N 

Buffer 

6.4 

LIME (TONS/A) 

Matter (P1) (P2) (K) (Mg) (Ca) (Na) (S) 

0.8 24 
351 

167 

I 
1054 

I 
1779 484.0 

Soluble Salts 
mmhos/cm 

:Ave e :Percent Saturation ' CEC 
Na I meq/1009 

H K I M Ca 
27.8 1.4 128.6 30.5 6.8 115.9 

(Zn) 

ID ND. 17888 

Boron Copper 
(B) (Cu) 

Iron 
(Fe) 

Crop Yield pH 6.0 pH 6.5 N P2O5 K20 s Zn Mn B Cu Fe 
(lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) 
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KeY Agricultural Services~ Inc. 
KEY· AG ® I 14 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

PHYSICAL PROPERTIES REPORT 

DATE: July 9, 2004 

SUBMITTED 
BY: Delta Engineering & Associates 

Attn: Tim Garland 
614 Saluki Drive 
Marion, IL 62959 

BULK 
SAMPLE DENSITY >2mm 

\B NO. NUMBER (~/cc) (%) 

,8626 5-1 1.24 
19627 5-2 0.68 
19628 5-3 0.21 
19629 5-4 0.40 
19630 5-5 0.31 
19701 5-6 0.27 

SAND 
(%) 

8.1 
7.6 
5.9 
8.8 

11.5 
13.1 

ID NO.: 17888 

FOR: Steelhead Development Co., LLC 
Williamson County, IL 
WC04-5 
12-Wynoose silt loam 

SILT CLAY 
(%) (%) TEXTURE CLASS 

78.7 13.2 SILT LOAM 
74.4 18.0 SILT LOAM 
71.0 23.1 SILT LOAM 
68.4 22.8 SILT LOAM 
64.8 23.7 SILT LOAM 
57.3 29.6 SILTY CLAY LOAM 

D-:inn 1 nf 1 



R17997

:Jealer 

KeY Agricultural Services. Inc. 
114 Shady Lane• Macomb, lllinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 

ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 

WILLIAMSON COUNTY PROJECT 
13A-AVA SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 
WILLIAMSON COUNTY IL 

ATE OF REPORT: 7/9/2004 

FIELD: W C04-6 

PAGE ND. 1 ACRES: ID NO. 17889 

Lbs/A P. P.M. 

Lab J Sample Soil PH % Organic Phosphorus Potassium Magnesium Calcium Sodium Sulfur Zinc Manganese Boron Copper Iron 

1umber. Number PH Buffer Matter (P1) 

9702 6-1 6.1 6.9 1.0 42 

9703 6-2 4.8 6.5 0.5 10 

9704 6-3 4.5 5.7 0.6 10 

9705 6-4 6.2 6.9 0.7 6 

97r 6-5 5.2 6.4 0.5 10 

6-6 5.6 6.8 0.6 8 
"---

Lab Sample Nitrate Soluble Salts 

1umber Number PPM N 
mmhos/cm 

i9702 6-1 

19703 6-2 

:9704 6-3 

19705 6-4 

'.9706 6-5 

19707 6-6 

(P2) (K) (Mg) (Ca) 

84 124 315 2331 

16 100 243 1377 

18 130 945 549 

10 106 1116 1962 

20 118 1386 1440 

16 100 1197 1602 

' . 'P.er.centSatr.mman 
H K I M Ca 

11.7 1.9 15.5 68.8 

49.4 1.4 10.8 36.9 

61.5 1.1 25.4 8.9 

9.8 1.1 39.0 41.2 

34.4 0.9 36.1 22.5 

17.4 1.0 40.7 32.7 

(Na) 

84.0 

64.0 

224.0 

486.0 

446.0 

464.0 

Na 
2.2 

1.5 

3.1 

8.9 

6.1 

8.2 

(S) 

CEC 
i meat100g 

8.5 

9.3 

15.5 

11 .9 

16.0 

12.3 

(Zn) (Mn) (B) (Cu) (Fe) 



R17998

KEY-AG® 

Dealer 

Key Agricultural Services~ lnc. 
114ShadyLane• Macomb, Illinois 61455 •Tel: (309)833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
13A-AVA SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

DATE OF REPORT: 7/9/2004 

FIELD: WC04-6 

PAGE NO. 2 

WILLIAMSON COUNTY IL 

ACRES: 

Field Averages and Recommendations 

. · Field:S011 Anal is Avera --.. ,,,w;:1 •: s -- . 
~ Lbs/A - I . , - P. P. M. 

ii PH 
% Organic Phosphorous Potassium Magnesium Calcium Sodium Sulfur Zinc Manganese 

ID Number Soil PH Buffer Matter (P1) I (P2) (K) (Mg) (Ca) (Na) (S) (Zn) (Mn) 

17889 
5.4 I 6.5 0.6 

141 
27 113 867 1544 295.0 

( 
•. 

Nitrate I Soluble Salts . . - CEC 
'.:.J~. - - . '" ID Number PPM N mmhos/cm 
I I i I 

meQ/lOOg 
H K Mn Ca Na 

17889 
I 

30.7 

I 
1.2 127.9 

I 
35.1 

I 
5.0 12.2 

I I 

LIME (TONS/A) 

ID NO. 17889 

Boron Copper 
(B) (Cu) 

-

. 
, 

Iron 
(Fe) 

Crop Yield pH 6.0 pH 6.5 N P205 K2O s Zn Mn B Cu Fe 
(lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) 



R17999

( Key Agricultural Services~ lnc. 
KEY· AG ® 114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-13 I 3 

PHYSICAL PROPERTIES REPORT 

DATE: July 9, 2004 

SUBMITTED 
BY: Delta Engineering & Associates 

Attn: Tim Garland 
614 Saluki Drive 
Marion, IL 62959 

BULK 
SAMPLE DENSITY >2mm 

).AB NO. NUMBER (q/cc) (%) 

( 102 6-1 0.68 
19703 6-2 0.35 
19704 6-3 0.14 
19705 6-4 3.13 
19706 6-5 0.55 
19707 6-6 0.30 

T,:::,.vt1rn::i rl/:lotP.rminPrl h\/ c:.t:::inrl:::irrl ninatto nrf°'lr.arl11ro 

SAND 
(%) 

5.3 
4.2 
4.3 

31.2 
12.8 
14.7 

ID NO.: 17889 

FOR: Steelhead Development Co., LLC 
Williamson County, IL 
WC04-6 
13A-Ava silt loam 

SILT CLAY 
(%) (%) TEXTURE CLASS 

81.4 13.3 SILT LOAM 
77.4 18.4 SILT LOAM 
70.2 25.5 SILT LOAM 
43.0 25.8 LOAM 
64.2 23.0 SILT LOAM 
62.9 22.4 SILT LOAM 



R18000

Jealer 

Key Agricultural Services~ Inc. 
114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
12-WYNOOSE SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

.;TE OF REPORT: 7/9/2004 

Lab f Sample Soil 
,umber. Number PH 

3708 7-1 7.0 

1709 7-2 4.4 

']710 7-3 4.3 

3711 7-4 5.1 

➔712 7-5 6.2 -c 7-6 6.7 

·_ab I Sample Nitrate 
:Jmber Number PPM N 

9708 7-1 

J709 7-2 

9710 7-3 

9711 7-4 

9712 7-5 

9713 7-6 

PH 
Buffer 

7.0 

5.1 

5.5 

6.2 

6.8 

6.9 

% Organic Phosphorus 
Matter (P1) (P2) 

0.6 56 128 

1.6 12 28 

1.1 26 48 

0.6 46 98 

0.9 26 52 

1.0 10 20 

FIELD: WC04-7 

PAGE NO. 1 

Potassium Magnesium 
(K) (Mg) 

164 423 

230 882 

240 1233 

226 1305 

204 1485 

i84 1323 

WILLIAMSON COUNTY IL 

ACRES: 

Calcium Zinc Manganese 
(Ca) (Zn) (Mn) 

2583 

2124 98.0 

1566 284.0 

1782 392.0 

2772 490.0 

2880 484.0 

Soluble Salts 
rnmhos/cm · · P.en:entSatur.ation ·0 CEC 

meq/100g 
H K 
0.0 2.4 

67.4 1.0 

71.1 0.9 

39.0 1.6 

9.6 1.6 

4.0 1.6 

M Ca 
20.5 75.1 

12.6 18.3 

14.9 11.3 

30.1 24.6 

38.7 43.4 

37.8 49.4 

Na 
1.9 

0.7 

1.8 

4.7 

6.7 

7.2 

8.6 

29.1 

34.5 

18.1 

16.0 

14.6 

ID NO. 17890 

Boron Copper 
(B) I (Cu) 

Iron 
(Fe) 



R18001

KEY-AG® 
Dealer 

Key Agricultural Services. lnc. 
114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-13 I 3 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
12-WYNOOSE SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

, TE OF REPORT: 7/9/2004 

FIELD: W C04-7 

PAGENO. 2 

WILLIAMSON COUNTY IL 

ACRES: 

Fie!d Averages ar.d Recommer.datior.s 

ID Number 

17890 

-

ID Number 

17890 

~'t,j " -,, * ; 

PH % Organic Phosphorous 
Soil PH 

5.6 

Nitrate 
PPM N 

Buffer 

6.3 

... 
LIME (TONS/A) 

Matter (P1) I (P2) 

1.0 

Soluble Salts 
mmhosicm 

. . " 

29 62 

H 
31.9 

. 

Potassium Magnesium Calcium 
(K) (Mg) (Ca) 

208 1108 2284 

... 
K 
1.5 

• iReI:0111111Bndamms . 

Sodium 
(Na) 

304.0 

Sulfur 
(S) 

CEC 
meq/100g 

Zinc Manganese 
(Zn) (Mn) 

. ' 

ID NO. 17890 

Boron Copper 
(8) (Cu) 

' 
.. 

Iron 
(Fe) 

Crop Yield pH 6.0 pH 6.5 N P205 K20 I s Zn Mn B Cu Fe 

(lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A} (lbs/A) (lbs/A) (lbs/A) (lbs/A) 



R18002

( 

l 

Key A~ricultural Services. Inc. 
KEY-AG® 114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

PHYSICAL PROPERTIES REPORT 

DATE: July 9, 2004 

SUBMITTED 
BY: Delta Engineering & Associates 

Attn: Tim Garland 
614 Saluki Drive 
Marion, IL 62959 

BULK 
SAMPLE DENSITY >2mm 

LAB NO. NUMBER (glee) (%) 

708 7-1 0.79 

19709 7-2 0.01 

19710 7-3 0.02 

19711 7-4 0.11 

19712 7-5 0.10 

19713 7-6 0.46 

Texture determined by standard pipette procedure. 

SAND 
(%) 

8.1 
1.9 
2.4 
7.3 

11.6 
21.0 

ID NO.: 17890 

FOR: Steelhead Development Co., LLC 

Williamson County, IL 
WC04-7 
12-Wynoose silt loam 

SILT CLAY 
(%) (%) TEXTURE CLASS 

80.2 11.7 SILT 

63.6 34.5 SILTY CLAY LOAM 

65.4 32.2 SILTY CLAY LOAM 

69.6 23.1 SILT LOAM 

62.0 26.4 SILT LOAM 

51.5 27.5 CLAY LOAM 

Page 1 of 1 



R18003

Dealer 

KEY-AG® 
Key Agricultural Services. lnc. 

114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING &ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
138-BLUFORD SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

WILLIAMSON COUNTY IL 

DATE OF REPORT: 7/9/2004 

FIELD: WC04-8 

PAGENO. 1 ACRES: ID NO. 17891 

Lab Sample Soil PH % Organic Phosphorus 
Number Number PH Buffer Matter (P1) [ (P2) 

19714 8-1 5.5 6.8 1.3 66 98 

19715 8-2 4.2 6.0 0.7 14 22 

19716 8-3 3.9 5.0 1.0 14 26 

19717 8-4 4.3 6.3 0.5 38 56 

1~(_-
8-5 5.0 5.9 1.0 28 54 

8-6 6.5 6.9 1.1 18 30 

Lab Sample Nitrate Soluble Salts 

Number Number jPPM N mmhos/cm 
H 

19714 8-1 19.0 

19715 8-2 74.0 

19716 8·3 74.9 

19717 8-4 71.1 

19718 8-5 42.3 

19719 8-6 5.8 

Potassium Magnesium I Calcium Sodium 
(K) (Mg) (Ca) (Na) 

192 369 2205 252.0 

142 342 1296 188.0 

200 855 954 464.0 

182 1089 1305 536.0 

144 1404 2142 630.0 

128 1233 2394 612.0 

· :i>en:entSaturation · •· 
K M Ca Na 

2.5 15.9 56.9 5.7 

0.9 7.0 16.0 2.0 

0.9 12.4 8.3 3.5 

0.7 14.3 10.2 3.7 

0.8 26.4 24.2 6.2 

1.2 38.4 44.7 9.9 

Sulfur 
(S) 

CEC 
meq/'lOOg 

9.7 

20.2 

28.7 

31.8 

22.1 

13.4 

Zinc 
(Zn) 

Manganese Boron Copper 
(Mn) (B) (Cu) 

Iron 
(Fe) 



R18004

Dealer 

Key Agricultural Services. lnc. 
114 Shady Lane • Macomb, Illinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING &ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
13B-BLUFORD SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

JATE OF REPORT: 7/9/2004 

FIELD: WC04-8 

PAGE NO. 2 

WILLIAMSON COUNTY IL 

ACRES: 

Field Averages and Recommendations 

ID NO. 17891 

ID Number 
PH 

Soil PH Buffer 
% Organic 

Matter 
Phosphorous Potassium Magnesium Calcium Sodium Sulfur 

(P1) (P2) (K) (Mg) (Ca) (Na) (S) 
Zinc Manganese Boron Copper Iron 
(Zn) (Mn) (B) (Cu) (Fe) 

17891 

ID Number 

17891 

Crop Yield 

4.9 6.2 

Nitrate 
PPM N 

LIME (TONS/A) 

pH 6.0 I pH 6.5 

0.9 

Soluble Salts 
mmhos/cm 

N 
(lbs/A) 

30 48 165 882 1716 447.0 

~v · e.PercentSaturation 
H K M Ca Na 

47.9 1.2 19.1 26.7 5.2 

P2O5 K2O s Zn 
(lbs/A) (lbs/A) (lbs/A) (lbs/A) 

CEC 
meqlt00g 

21.0 

Mn 
(lbs/A) 

B 
(lbs/A) 

Cu Fe 
(lbs/A) (lbs/A) 



R18005

Key Agricultural Services. lnc. 
KEY· AG ® 114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

PHYSICAL PROPERTIES REPORT 

DATE: July 9, 2004 

SUBMITTED 
BY: Delta Engineering & Associates 

Attn: Tim Garland 
614 Saluki Drive 
Marion, IL 62959 

BULK 
SAMPLE DENSITY >2mm 

LAB NO. NUMBER (q/cc) (%) 

(·~714 8-1 0.43 
\ 115 8-2 0.08 

19716 8-3 0.17 
19717 8-4 0.09 
19718 8-5 0.31 
19719 8-6 0.25 

Texture determined by standard pipette procedure. 

SAND 
(%) 

6.8 
4.2 
4.0 
5.5 
8.2 

10.9 

ID NO.: 17891 

FOR: Steelhead Development Co., LLC 
Williamson County, IL 
WC04-8 
13B-Bluford silt loam 

SILT CLAY 
(%) (%) TEXTURE CLASS 

80.1 13.1 SILT LOAM 
76.0 19.8 SILT LOAM 
65.3 30.7 SIL TY CLAY LOAM 
72.7 21.8 SILT LOAM 
64.0 27.8 SILTY CLAY LOAM 
56.8 32.3 SIL TY CLAY LOAM 

Page 1 of 1 



R18006

)ealer 

KEY-AG® 
Key Agricultural Services~ Inc. 

114 Shady Lane • Macomb, Jllinois 61455 • Tel: (309) 833-13 I 3 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
337A-CREAL SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

WILLIAMSON COUNTY IL 

, TE OF REPORT: 7/9/2004 

FIELD: WC04-9 

PAGE NO. 1 ACRES: ID NO. 17892 

cab I Sample Soil PH % Organic Phosphorus 
1umber Number PH Buffer Matter (P1) (P2) 

9720 9-1 5.8 6.8 1.3 80 130 

9721 9-2 4.3 6.0 0.4 20 34 

3722 9-3 4.2 5.3 0.6 22 36 

0723 9-4 5.4 6.6 0.6 28 76 

,724 9-5 6.6 6.9 0.5 20 52 
/' -- C 9-6 7.4 7.0 0.6 10 22 

.ab Sample 'Nitrate Soluble Salts 

Jmber Number PPM N mmhostcm 
H 

9720 9-1 15.2 

9721 9-2 70.7 

9722 9-3 73.2 

9723 9-4 26.1 

9724 9-5 4.3 

9725 9-6 0.0 

Potassium Magnesium Calcium 
(K) (Mg) (Ca) 

234 288 2205 

106 288 540 

196 963 1053 

162 1152 1566 

142 1179 2205 

130 1323 2664 

K I M Ca 
3.4 13.4 61.7 

1.3 11.4 12.9 

0.9 14.5 9.5 

1.5 35.3 28.8 

1.5 39.3 44.1 

1.2 40.0 48.4 

Sodium 
(Na) 

258.0 

178.0 

244.0 

526.0 

630.0 

656.0 

Na 

6.3 

3.7 

1.9 

8.4 

10.9 

10.4 

Sulfur 
(S) 

CEC 
maQ110Dg 

8.9 

10.5 

27.7 

13.6 

12.5 

13.8 

Zinc Manganese Boron Copper 
(Zn) (Mn) (B) (Cu) 

Iron 
(Fe) 



R18007

Dealer 

Key A£!ricultural Services. lnc. 
KEY-AG ® 114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-13 I 3 

DEL TA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 
614 SALUKI DRIVE 
MARION IL 62959 

SOIL ANALYSIS REPORT 
Grower 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
337 A-CREAL SILT LOAM 

WILLIAMSON COUNTY IL 

,ATE OF REPORT: 7/9/2004 

FIELD: W C04-9 

PAGE NO. 2 ACRES: ID NO. 17892 

Field Averages and Recommendations 

Lbs/A P. P. M. 

PH % Organic Phosphorous Potassium Magnesium Calcium Sodium Sulfur Zinc Manganese Boron Copper Iron 
JD Number Soil PH Buffer 

17892 5.6 6.5 

Nitrate 
ID Number PPM N 

17892 

LIME (TONS/A) 

Crop Yield pH 6.0 pH 6.5 

Matter (P1) 

0.7 

Soluble Salls 
mmhos/cm 

N 
(lbs/A) 

30 

(P2) (K) (Mg) (Ca) (Na) (S) (Zn) (Mn) (B) (Cu) (Fe) 

58 162 866 1706 415.0 

JJ.v el>erceritSaturatian · 
H K I M Ca 

CEC 
Na , meq/1 OOg 

31.6 1.6 25.7 34.2 6.9 14.5 

P2O5 K2O s Zn Mn B Cu Fe 
(lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) 



R18008

Key Agricultural Services1' lnc. 
KEV-AG® 114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

PHYSICAL PROPERTIES REPORT 

DATE: July 9, 2004 

SUBMi-11ED 

LAB NO. 

( 720 
·, 8721 
19722 
19723 
19724 
19725 

BY: Delta Engineering & Associates 
Attn: Tim Garland 
614 Saluki Drive 
Marion, IL 62959 

BULK 
SAMPLE DENSITY >2mm 
NUMBER (glee) (%) 

9-1 0.97 
9-2 0.68 
9-3 0.23 
9-4 0.24 
9-5 0.32 
9-6 0.50 

Texture determined by standard pipette procedure. 

SAND 
(%) 

11.0 
8.2 
8.8 

14.3 
19.9 
25.6 

IDNO.: 17892 

FOR: Steelhead Development Co., LLC 
Williamson County, IL 

337 A-Creal silt loam 

SILT CLAY 
(%) (%) TEXTURE CLASS 

76.0 13.0 SILT LOAM 
72.2 19.6 SILT LOAM 
62.3 28.9 SIL TY CLAY LOAM 
61.9 23.8 SILT LOAM 
57.1 23.0 SILT LOAM 
48.4 26.0 LOAM 

Page 1 of 1 



R18009

Dealer 

Kev A!!ricultural Services. Inc. 
114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
382-BELKNAP SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

WILLIAMSON COUNTY IL 

lATE OF REPORT: 7/9/2004 

FIELD: WC04-10 

PAGE NO. ACRES: ID NO. 17893 

Lab Sample Soil PH 
Number Number PH Buffer 

19726 10-1 6.6 7.0 

•9727 10-2 5.2 6.7 

19728 10-3 4.6 6.7 

·9729 10-4 4.7 6.6 

· 07'("' 10-5 4.9 6.6 
\ 10-6 5.5 6.8 '-._ 

Lab Sample /Nitrate 
Jumber Number PPM N 

19726 10-1 

19727 10-2 

19728 10-3 

19729 10-4 

i9730 10-5 

'9801 10-6 

% Organic Phosphorus Potassium Magnesium Calcium Sodium· Sulfur 
Matter (P1) (P2) (K) (Mg) (Ca) (Na) (S) 
0.6 14 26 118 225 2205 58.0 
0.4 8 12 64 180 1359 60.0 
0.1 8 12 66 135 567 70.0 
0.4 8 14 104 297 729 94.0 
0.3 12 20 102 504 900 136.0 
0.1 20 26 100 648 1629 178.0 

Soluble Sa/ts 
mmhos/cm "" · Pm.centSaturation · - CEC 

meq/100g 
H K 
4.8 2.1 

33.6 1.3 

56.9 1.6 

52.8 1.9 

44.4 1.5 

19.4 1.4 

M Ca 

13.3 78.0 

11.4 51.8 

10.9 C..f.0 

17.2 25.3 

24.4 26.2 

29.9 45.0 

Na 

1.8 

2.0 

3.0 

2.8 

3.4 

4.3 

7.1 

6.6 

5.1 

7.2 

8.6 

9.0 

Zinc Manganese Boron Copper Iron 
(Zn) I (Mn) (B) (Cu) (Fe) 



R18010

( 

)eater 

Key Agricultural Services. lnc. 
I 14 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-13 I 3 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
382-BELKNAP SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

, TE OF REPORT: 7/9/2004 

-

FIELD: WC04-10 

PAGE NO. 2 

WILLIAMSON COUNTY IL 

ACRES: 

Field Averages and Recommendations 

PH % Organic Phosphorous Potassium Magnesium Calcium Sodium Sulfur Zinc Manganese 
(S) (Zn) (Mn) ID Number 

17893 

/ -

!D Number 

17893 

' . . . 

Soil PH 

5.3 

Nitrate 
PPM N 

Buffer 

6.7 

LIME (TONS/A) 

Matter (P1) I (P2) (K) (Mg) (Ca) 

0.3 
121 

18 92 332 1232 

Soluble Salls 
mmhos/cm 

· f!.v '.:F'ercetit-Saturation 
H K M Ca 

35.3 1.6 I 17.9 42.3 

I 

· '.Recommentlatinns 

(Na) 

99.0 

Na 
2.9 

CEC 
meq/100g 

7.3 

i ",' ' " 

ID NO. 17893 

Boron Copper 
(B) (Cu) 

' 

Iron 
(Fe) 

f "'. 

Crop Yield pH 6.0 pH 6.5 N P2O5 K2O s Zn Mn B Cu Fe 

(lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) 
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KeY Agricultural Services. Inc. 

KEY· AG ® 114 Shady Lane • Macomb, Illinois 61455 • Tel: (309) 833-l 313 

PHYSICAL PROPERTIES REPORT 

DATE: July 9, 2004 

SUBMITTED 
BY: Delta Engineering & Associates 

Attn: Tim Garland 
614 Saluki Diive 
Marion, IL 62959 

BULK 
SAMPLE DENSITY >2mm 

LAB NO. NUMBER (q/cc) (%) 
SAND 
(%) 

ID NO.: 17893 

FOR: Steelhead Development Co., LLC 
Williamson County, IL 
VVC04-10 
382-Belknap silt loam 

SILT CLAY 
(%) (%) TEXTURE CLASS 

C ,726 10-1 0.80 25.1 65.2 9.7 SILT LOAM 

10-2 1.45 6.6 79.5 13.9 SILT LOAM . 19727 

19728 10-3 1.26 4.0 81.7 14.3 SILT LOAM 

19729 10-4 0.24 5.2 75.3 19.5 SILT LOAM 

19730 10-5 0.03 9.7 72.7 17.6 SILT LOAM 

19801 10-6 0.05 20.4 63.9 15.7 SILT LOAM 

Texture determined by standard pipette procedure. Page 1 of 1 
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Dealer 

Key AS!ricultural Services. Inc. 
l 14Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
2A-CISNE SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

ATE OF REPORT: 7/9/2004 

Lab Sample Soil 
:umber Number PH 

9802 11-1 4.9 

)803 11-2 4.7 

3804 11-3 4.8 

"J805 11-4 5.3 

JBO~-- 11-5 5.6 

( 11-6 6.0 

' .. 

_ab '!
1 

Sample Nitrate 
imber Number PPM N 

)802 11-1 

CJ803 11-2 

1004 11-3 

i805 11-4 
1806 11-5 

rno7 11-6 

PH 
Buffer 

6.5 

6.4 

6.1 

6.5 

6.7 

6.8 

% Organic Phosphorus 
Matter (P1) (P2) 

0.8 40 60 

0.6 8 14 

0.9 32 46 

0.8 52 90 

0.4 42 88 
1.1 34 72 

FIELD: W C04-11 

PAGE NO. 1 

Potassium Magnesium 
(K) (Mg) 

118 270 

156 405 

224 882 

172 1107 

170 1305 

166 1404 

WILLIAMSON COUNTY IL 

ACRES: 

Calcium Sodium Sulfur Zinc Manganese 
(Ca) (Na) (S) (Zn) (Mn) 

1287 112.0 

1089 188.0 

1503 324.0 

2061 368.0 

2511 424.0 

2907 404.0 

Soluble Sans 
mmnos;cm · . ·- i".ercemSatutation - - CEC 

fmeql100g H K 
45.7 1.7 

52.3 1.9 

48.6 1.8 

28.2 1.5 

16.9 1.4 

12.7 1.3 

M Ca 
12.9 36.9 

16.0 25.9 

22.4 22.9 

30.7 34.3 

35.2 40.6 

36.0 44.7 

Na 

2.8 

3.9 

4.3 

5.3 

6.0 

5.4 

8.7 

10.5 

16.4 

15.0 

15.5 

16.3 

ID NO. 17894 

Boron Copper Iron 
(B) (Cu) (Fe) 
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Dealer 

KEY-AG® 
Key Agricultural Services. lnc. 

J 14Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

SOIL ANALYSIS REPORT 
Grower 

DELTA ENGINEERING & ASSOCIATE 
ATTN: TIM GARLAND 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
2A-CISNE SILT LOAM 614 SALUKI DRIVE 

MARION IL 62959 

WILLIAMSON COUNTY IL 

lATE OF REPORT: 7/9/2004 

FIELD: WC04-11 

PAGE NO. 2 ACRES: ID NO. 17894 

Field Averages and Recommendations 

ID Number 
PH 

Soil PH Buffer 
% Organic 

Matter 
Phosphorous Potassium Magnesium Calcium Sodium Sulfur 

(P1) (P2) (K) (Mg) (Ca) (Na) (S) 
Zinc Manganese Boron Copper l ran 
(Zn) (Mn) (8) (Cu) (Fe) 

17894 

ID Number 

17894 

- _, y 

Crop Yield 

5.21 6.5 

Nitrate 
PPM N 

LIME (TONS/A) 

pH 6.0 pH 6.5 

0.7 

Soluble Salts 
mmhos/cm 

N 
(lbs/A) 

35 62 

P205 
(lbs/A) 

168 896 1893 303.0 

1Ret:mnmeni':lations 

K20 s Zn 
(lbs/A) (lbs/A) (lbs/A) 

-

CEC 
meq/100g 

113.7 

• -- -

Mn 
(lbs/A) 

. 
' "'' -· 

B Cu Fe 
(lbs/A) (lbs/A) (lbs/A) 
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Kev A~ricultural Services. lnc. 
KEY· AG ® 114 Shady Lane• Macomb, lllinois 61455 • Tel: (309) 833-13 I 3 

PHYSICAL PROPERTIES REPORT 

DATE: July 9, 2004 

SUBMITTED 

LAB NO. c- 302 
19803 
19804 
19805 
19806 
19807 

BY: Delta Engineering & Associates 
Attn: Tim Garland 
614 Saluki Drive 
Marion, IL 62959 

BULK 
SAMPLE DENSITY >2mm 
NUMBER (q/cc) (%) 

11-1 0.20 
11-2 0.29 
11-3 0.10 
11-4 0.08 
11-5 0.09 
11-6 0.07 

Texture determined by standard pipette procedure. 

SAND 
(%) 

9.2 
7.0 
5.7 
7.4 
7.1 
9.7 

IDNO.: 17894 

FOR: Steelhead Development Co., LLC 
Williamson County, IL 
VVC04-11 
2A-Cisne silt loam 

SILT CLAY 
(%) (%) TEXTURE CLASS 

75.2 15.6 SILT LOAM 
61.2 31.8 SIL TY CLAY LOAM 
62.2 32.1 SILTY CLAY LOAM 
69.4 23.2 SILT LOAM 
69.1 23.8 SILT LOAM 
64.9 25.4 SILT LOAM 

Page 1 of 1 



R18015

)eaier 

KeY Agricultural Services. Inc. 
KEY· AG ® 114 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

DELTA ENGINEERING & ASSOCIATE 

ATTN: TIM GARLAND 
614 SALUKI DRIVE 
MARION IL 62959 

SOIL ANALYSIS REPORT 
G;ower 

STEELHEAD DEVELOPMENT CO., LLC 

WILLIAMSON COUNTY PROJECT 

12-WYNOOSE SILT LOAM 

WILLIAMSON COUNTY IL 

ATE OF REPORT: 7/9/2004 

FIELD: WC04-12 

PAGE NO. 1 ACRES: ID NO. 17895 

Lab Sample Soil PH % Organic Phosphorus 

iumber Number PH Buffer Matter (P1) (P2) 

9808 12-1 6.7 7.0 1.2 94 192 

9809 12-2 4.4 5.3 0.9 18 30 

9810 12-3 4.8 5.8 0.8 64 114 

9811 12-4 5.9 6.7 0.7 42 138 

( 12·5 7.0 7.0 0.5 28 110 
\ 12-6 7.2 7.0 0.8 12 40 

'...ab Sample INilrate I Soluble Salts 

1umber Number PPM N 
mmhos/cm 

H 

·95os 12-1 3.0 

19809 12-2 66.9 

9810 12-3 50.3 

:9811 12-4 13.4 

19812 12-5 0.1 

'.9813 12-6 0.0 

Potassium Magnesium Calcium 
(K) (Mg) (Ca) 

178 306 3420 

184 639 2259 

182 1152 1701 

188 1458 2700 

140 1332 2970 

120 1305 3357 

K I M Ca 
2.1 11.9 79.9 

0.8 9.4 19.9 

1.1 22.8 20.2 

1.4 35.4 39.3 

1.2 37.5 50.1 

1.0 34.5 53.3 

Sodium 
(Na) 

148.0 

384.0 

542.0 

824.0 

756.0 

808.0 

Na 
3.0 

2.9 

5.6 

10.4 

11.1 

11.2 

Sulfur 
(S) 

CEC 
meq/tOOg 

10.7 

28.4 

21.0 

17.2 

14.8 

15.7 

Zinc 
(Zn) 

Manganese Boron Copper 
(Mn) (B) (Cu) 

Iron 
(Fe) 
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Key Agricultural Services~ lnc. 
KEY-AG ® l l 4 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-13 I 3 

Dealer 

DELTA ENGINEERING &ASSOCIATE 
ATTN: TIM GARLAND 
614 SALUKI DRIVE 
MARION IL 62959 

DATE OF REPORT: 7/9/2004 

SOIL ANALYSIS REPORT 

FIELD: WC04-12 

PAGE ND. 2 

Grower 

STEELHEAD DEVELOPMENT CO., LLC 
WILLIAMSON COUNTY PROJECT 
12-WYNOOSE SILT LOAM 

WILLIAMSON COUNTY IL 

ACRES: ID ND. 17895 

Field Averages and Recommendations 

ID Number 

17895 

( 
ID Number 

17895 

Crop Yield 

PH % Organic Phosphorous Potassium Magnesium Calcium Sodium/ Sulfur Zinc 
Soil PH 

6.0 

Nitrate 
PPMN 

Buffer 

6.5 

LIME (TONS/A) 

pH 6.0 pH 6.5 

Matter (P1) 

0.8 

Soluble Salts 
mmhoslcm 

N 
(lbs/A) 

43 

(P2) (K) (Mg) (Ca) (Na) (S) 
104 165 1032 2734 

577.01 

Avera :PercerttSaturation " CEC 
meqf100g 

H K M Ca Na 
22.3 1.3 25.3 43.8 7.4 18.0 

P2O5 K2O s Zn Mn 
(lbs/A) (lbs/A) (lbs/A) (lbs/A) (lbs/A) 

(Zn) 
Manganese Boron Copper Iron 

(Mn) (B) (Cu) (Fe) 

B Cu Fe 
(lbs/A) (lbs/A) (lbs/A) 

I 
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Key Agricultural Services. lnc. 
KEV· AG ® I 14 Shady Lane• Macomb, Illinois 61455 • Tel: (309) 833-1313 

PHYSICAL PROPERTIES REPORT 

DATE: July 9, 2004 

SUBMITTED 

LAB NO. 

808 
19809 
19810 
19811 
19812 
19813 

BY: Delta Engineering & Associates 
Attn: Tim Garland 
614 Saluki Drive 
Marion, IL 62959 

BULK 
SAMPLE DENSITY >2mm 
NUMBER (q/cc) (%) 

12-1 0.38 
12-2 0.18 
12-3 0.14 
12-4 0.13 
12-5 0.39 
12-6 0.45 

Texture determined by standard pipette procedure. 

SAND 
(%) 

10.3 
5.0 
6.2 
9.1 

13.1 
16.8 

ID NO.: 17895 

FOR: Steelhead Development Co., LLC 
Williamson County, IL 
VVC04~12 
12-Wynoose silt loam 

SILT CLAY 
(%) (%) TEXTURE CLASS 

75.9 13.8 SILT LOAM 
61.8 33.2 SILTY CLAY LOAM 
65.4 28.4 SILTY CLAY LOAM 
66.4 24.5 SILT LOAM 
62.8 24.1 SILT LOAM 
56.1 27.1 SILTY CLAY LOAM 

Page 1 of 1 
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PART II ATTACHMENT 11.13.A 
SOIL RESOURCES ANALYSIS PLAN 

(IBR No. 5 Submittal) 
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Soil Tech, Inc. 
Soil & Environmental Services 

April 28, 2006 

Mr. Claudio Yon 
Alliance Consulting, Inc. 

124 Philpott Lane 
Beaver, West Virginia 25813 

RE: Pond Creek Mine #1 
Permit #375 - Return Air Shaft Area 

Soil Resources Analysis Plan 

Williamson County, Illinois 

Dear Mr. Yon: 

5144 W. T!Illberwood 
Newburgh, IN 47630 
Office: (812) 858-7003 
Fax: (812)858-0888 

Soil Tech has been requested to prepare this Soil Resources Analysis Plan for the 

new return air shaft area being permitted on the south side of Locust Grove Road 

about 3.7 miles east of the preparation plant. A soils map has been prepared for a 

larger area than will be permitted to ensure adequate coverage of the soils 

information. 

The purpose of this soil resources plan is to provide a soils map of the area and 

compile available soils data for the mapped series. In addition, topsoil thickness 

was measured to provide site-specific data on which to base planning decisions. 

Call if you have questions or need additional information on the plan. 

Sincerely, 
Soil Tech, Inc. 

0tu/J~ 
David S. Ralston, Ph.D., CPAg/SSc 

President 
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WILLIAMSON ENERGY, LLC 

POND CREEK MINE #1 

PERMIT#375 

Return Air Shaft Area 

Soil Resources Analysis Plan 

April 28, 2006 

Prepared by 

Soil Tech, Inc. 
Newburgh, Indiana 47630 

812-858-7003 
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Soil Resources Analysis Report 
Pond Creek Mine #1 - Permit #375 

Return Air Shaft Area 
April 28, 2006 

1.0 Introduction 

2.0 

Pond Creek Mine #1 is located about 4 miles east of Johnston City, 
Illinois. The new surface facilities for the underground operation are being 
built south of Dean Road between Liberty School Road and Dwina Road. 
The return air shaft will be installed about 3. 7 miles to the east of the main 
slope entry on the south side of Locust Grove Road about 400' east of 
Thompsonville Road. This report has been prepared to identify the soil 
resources within the proposed return air shaft area. 

Since NRCS has not completed the update of the Williamson County Soil 
Survey, the original Soil Report 79 for Williamson County was used to 
prepare the soils map for the soil storage area. Topsoil thickness was 
measured in the for the individual map units. In addition, the soil data for 
the map units that were included in the initial permit submittal have been 
compiled for the soil series within the new soil storage area. 

Sampling Plan 

Representative sampling sites were identified for measuring the topsoil 
thickness of the dominant soil mapping units within the proposed return air 
shaft area. Ava soils are found on the ridges, and Ava-Hickory Complex 
soils are found on the hill slopes. Belknap soils are found in the 
bottomlands. Ava soils developed in loess over weathered lllinoian glacial 
till. The complex with Hickory on the hill slopes is due to the past erosion 
which has reduced the thickness of the loess. The Hickory soils 
developed in residuum, so weathered bedrock could be present in the soil 
profile. Belknap, which is found in the bottomlands, has developed in silty 
alluvium. Belknap series has the potential for hydric inclusions where the 
soil is poorly drained. The official NRCS series descriptions for the 
dominant soils in the permit area are included in Attachment 1. The 
sampling sites are identified on the Soil Resources Map. 

Data is presented in Table 3.0 for the dominant mapping units that were 
obtained for sites within the initial permit area on April 1, 2004, using a 
Giddings hydraulic soil sampler. An open core tube was used for the top 
four feet, and then the auger was used to obtain deeper soil samples to a 
maximum depth of 12 feet. 

Soil Tech, Inc., Newburgh, Indiana Page 1 
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Soil Resources Analysis Report 
Pond Creek Mine #1 - Permit #375 

Return Air Shaft Area 
April 28, 2006 

Soil samples were sent to Key Agricultural Services, Macomb, Illinois, for 

analysis. The pH, buffer pH, phosphorus (P1 and P2), potassium, 

organic matter, and texture were analyzed for each. 

3.0 Results and Analyses 

4.0 

Table 3.0 presents a listing of the soil profiles for the sampling sites in the 

initial permit. The table identifies the soil series for each site along with the 

horizon for each sampling depth. Data are provided for the dominant soil 

series in the new permit area. The topsoil has a silt loam texture, and 

nutrient levels are in the medium to high range for the sampling sites in 

the original permit. 

Table 3.1 provides a summary listing of the measured topsoil thickness for 

the individual mapping units within the return air shaft area. The topsoil 

thickness ranges from 5 to 11 inches overall. The topsoil thickness on the 

ridges averages 7 inches, on the hill slopes averages 6 inches, and in the 

bottomlands averages 10 inches. The Hickory-Ava map unit has the 

widest range of 5 to 10 inches, but the average is closer to 6 inches. The 

sampling site with 10 inch topsoil thickness was taken near the base of 

the slope where eroded topsoil has accumulated. The Belknap ranges 

from 9 to 11 inches, with an average of 10 inches of topsoil 

Recommendations 

With the exception of areas where topsoil will be stored, the existing 

topsoil will be removed and stockpiled for use in final reclamation. An 

average of 7 inches of topsoil will be removed on the ridges, and an 

average of 6 inches will be removed on the hill slopes. An average of 1 0 

inches of topsoil will be removed from any bottomland areas affected for 

construction activities. The darkened surface horizon topsoil should be 

stockpiled for use in final reclamation. 

Soil Tech, Inc., Newburgh, Indiana Page2 
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Williamson Enerty, LLC 
Pond Creek Mine 111 - Permit #375 

Table 3.0 
Soil Characterization Data for Soll Serles In the Return Air Shaft Area 

/~ 

. \ 

··••J~!~t;;}•)· ···••··••~:~:f ••••n•••· r:rJ'!f • t~i•••ttt • wi1i% /~;~t•tt~:f \W.t~~\':°i>f{• ~~~!t \c,·• .· >:li\ii.i• •s~M· •••sni•-·••c1ai' ··.•. / ?t~'::!"-•••·• . 
ft % lb/a lbla lb/a % % % % % 

Pond Creek Mine #1 - Jul 2004 - Sam lln sites are In orl lnal ermlt 
WC04-1 14B2 -Ava 1 -1 0 • 0.8 Ap 5.60 

DSR1 silt loam 1 - 2 0.8 • 2.5 Bt 4.84 
4/1/2004 (1.5 - 4.0%) 1 - 3 2.5 - 4.0 Bx 5.45 

WC04-3 
DSR1 

4/1/2004 

WC04-4 
DSR1 

4/1/2004 

WC04-6 
DSR1 

4/1/2004 

WC04-10 
DSR1 

4/1/2004 

14C3 -Ava 
sift loam 
(4-7%) 

382 - Belknap 
silt loam 
(0 -1.5¾) 

13A-Ava 
slit loam 
(0 -1.5¾) 

382. Belknap 
silt loam 
(0 -1.5%) 

1-4 4-6.5 C1 5.42 
1-5 6.5-9 2C1 6.34 
1-6 9-12 2C2 6.88 

3-1 
3-2 
3-3 
3-4 
3-5 
3-6 

4 -1 
4-2 
4-3 
4-4 
4-5 
4-6 

6 • 1 
6-2 
6-3 
6-4 
6-5 
6-6 

0-0.7 Ap 
0.7-2.2 Bt 
2,2 -4.0 Bx 

4-6 C1 
6 - 9 2C1 
9 -12 2C2 

0-0.8 Ap 
0.8 • 2.4 C1 
2.4-4.0 C2 

4-6 C3 
6-9 C4 
9 -12 cs 

0-0.8 Ap 
0.8 - 2.2 Bt 
2.2 • 4.0 Bx 

4-6 C1 
6-9 
9 -12 

2C1 
2C2 

10-1 0-1.0 Ap 
C1 
C2 
C3 
C4 
cs 

10-2 1.0-2.5 
10-3 2.5-4.0 
10-4 4-6 
10-5 6-9 
10 - 6 9 -12 

5.00 
4.39 
4.49 
4.93 
5.73 
6,45 

6.88 
4.43 
4.40 
4.62 
5.44 
6.70 

6.05 
4.81 
4.52 
6.20 
5.17 
5.60 

6.59 
5.19 
4.63 
4.73 
4.93 
5.53 

6.83 
6.39 
6.64 
6.51 
6.84 
6.97 

6.18 
5.08 
5.98 
6.02 
6.70 
6.87 

6.98 
6.82 
6.48 
5.90 
6.71 
6.95 

6.88 
6.46 
5.73 
6.86 
6.36 
6.75 

6.96 
6.74 
6.66 
6.56 
6.56 
6.79 

0.96 
0.31 
0.88 
1.13 
1.13 
1.05 

1.21 
1.21 
0.39 
0.31 
0.88 
0,63 

1.37 
0.10 
0.31 
0.14 
0.14 
0.55 

0.96 
0.47 
0.63 
0,72 
0.47 
0.55 

0.63 
0.39 
0.06 
0.39 
0.31 
0.10 

14 
8 

18 
22 
14 

8 

56 
10 
24 
38 
38 

8 

88 
16 

8 
16 
12 
12 

42 
10 
10 

6 
10 

8 

14 
8 
8 
8 

12 
20 

20 
12 
24 
26 
28 
14 

76 
18 
32 
52 
52 
18 

124 
22 
10 
24 
18 
16 

84 
16 
18 
10 
20 
16 

26 
12 
12 
14 
20 
26 

126 50.91 
106 27.35 
214 28.78 
204 36.98 
204 42.34 
196 19.71 

288 21.44 
250 18.64 
194 17.12 
152 24.71 
200 34.92 
164 71.50 

204 86.97 
72 14.72 
88 9.18 

140 25.36 
104 25.99 
100 52,55 

124 68.81 
100 36.86 
130 8.85 
106 41,18 
118 22.49 
100 32.67 

118 78.01 
64 51.75 
66 27.54 

104 25.33 
102 2.6.16 
100 45.04 

0.66 
1.08 
0.69 
0.48 
0.42 
0.61 

0.29 
0.17 
0.21 
0.42 
0.63 
1.43 

0.54 
0.40 
0.12 
0.00 
0.83 
2,41 

0.68 
0.35 
0.14 
3.13 
0.55 
0.30 

0.80 
1.45 
1.26 
0.24 
0.03 
0.05 

3.9 
3.9 
6.1 
9.4 
9.2 

10.7 

7,6 
6.4 
9.8 

19.0 
20.2 
26.3 

10.4 
14.3 
16.0 
21.8 
44.5 
42.4 

5.3 
4.2 
4.3 

31.2 
12.6 
14.7 

25.1 
6.6 
4.0 
5.2 
9.7 

20.4 

86.6 
82.3 
64.7 
65.8 
61.7 
58.1 

9.5 SILT 
13.8 SILT LOAM 
29.2 SIL 1Y CLAY LOAM 
24.8 SILT LOAM 
29.1 SIL 1Y CLAY LOAM 
31.2 SILlYCLAYLOAM 

70.3 22.1 SILT LOAM 
63.7 29,9 SILlYCLAYLDAM 
70.8 19.4 SILT LOAM 
59.4 21,6 SILT LOAM 
55.4 24.4 SILT LOAM 
46.2 25.5 LOAM 

81.0 8.6 SILT 
76.8 8.9 SILT LOAM 
67.6 16,4 SILT LOAM 
61.7 16.5 SILT LOAM 
40.5 15,0 LOAM 
37.7 19.9 LOAM 

81.4 13.3 SILT LOAM 
77.4 18.4 SILT LOAM 
70.2 25.5 SILT LOAM 
43.0 25.8 LOAM 
64.2 
62.9 

65.2 
79.5 
81.7 
75.3 
72.7 
63.9 

23.0 
22.4 

9.7 
13.9 
14.3 
19.5 
17.6 
15.7 

SILT LOAM 
SILT LOAM 

SILT LOAM 
SILT LOAM 
SILT LOAM 
SILT LOAM 
SILT LOAM 
SILTLOAM 

Notes: 1. DSR1 = Sampled In Initial permit area by David Ralston, Soll Tech, Inc., Newburgh, Indiana, using a Giddings hydraulic soil probe and auger unit 
2. DSR2 = Sampled In Initial permit area by David Ralston using a 3" diameter hand bucket auger 
3. Soil samples analyzed by l<ey Agricultural Services, Macomb, llllnols using st.andard procedures 

Solt Tech, Inc. Page 1 of 1 wcsoilsd3- 4/30/2006 - 8:41 PM 
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Pond Creek Mine #1 - Permit #375 - Return Air Shaft Area 
Table 3.1 

Pre-Mining Soil Capability Classification and Topsoil Thickness 

Land 
Use Measured Topsoil Thickness at Sampling Sites 

·~ 

Old 
Map 
Unit 

New 
Map 
Unit 

Soil 
Series Sloe_e_ Ca_p_. Cap. 1 2 · · 3 ·4 · ·• s · 6 ·· -- · 1 - - a 

Measured Official 
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LOCATION AVA 

Established Series 
Rev. JBF-JCD-SEW 
01/2004 

AVA SERIES 

IL+IN OH 

The Ava series consists of moderately well drained soils on convex ridges and side slopes of 
drainageways on till plains. They formed in loess and the underlying silty or loamy deposits that overlie 
a strongly developed paleosol. They are moderately deep to a fragipan and greater than 80 inches to 
bedrock. Ava soils are moderately permeable in the upper part of the solum, and very slowly permeable 
in the fragipan horizon. Slope ranges from Oto 18 percent. Mean annual precipitation is about 42 inches 
and mean annual air temperature is about 55 degrees F. 

TAXONOMIC CLASS: Fine-silty, mixed, active, mesic Oxyaquic Fragiudalfs 

TYPICAL PEDON: Ava silt loam - on a 3 percent convex slope in a pasture of grass-legume mixture 
at an elevation of about 440 feet above MSL. (Colors are for moist soil unless otherwise stated.) 

Ap-0 to 6 inches; dark grayish brown (I0YR 4/2) silt loam, light brownish gray (I 0YR 6/2) dry; 
moderate fine granular structure; friable; many fine roots; slightly acid; abrupt smooth boundary. ( 5 to 
IO inches thick) 

E--6 to IO inches; brown (IOYR 4/3) silt loam; weak medium platy structure; friable; few fine roots; 
strongly acid; clear smooth boundary. (0 to 8 inches thick) 

BE- IO to 14 inches; yellowish brown (I 0YR 5/6) silt loam; moderate fine and medium subangular 
blocky structure; friable; common fine roots; strongly acid; clear smooth boundary. (0 to 6 inches thick) 

Bt--14 to 24 inches; yellowish brown (lOYR 5/4) silty clay loam; strong fine and medium subangular 
blocky structure; firm; few fine roots; very few distinct brown (7.5YR 5/4) clay fihns and light 
yellowish brown (lOYR 6/4) clay depletions on faces ofpeds; very strongly acid; clear smooth 
boundary. (8 to 14 inches thick) 

Bt/E--24 to 27 inches; yellowish brown (1 0YR 5/4) silty clay loam (Bt), and light yellowish brown 
(10\'R 6/4) silt (E), light gray (10\'R 7/2) dry; the E material occurs as common distinct clay depletions 
on faces of peds and as fillings in spaces between peds; moderate fine and medium subangular blocky 
structure; firm; few fine roots; common medium distinct brown (7.5YR 4/4) masses of iron 
accumulation i.., the matrix; very few fine black (1 0YR 2/1) concretions (iron and manganese oxides); 
very strongly acid; clear smooth boundary (0 to 6 inches thick) 

B't--27 to 34 inches; dark yellowish brown (1 0YR 4/4) silty clay loam; moderate medium subangular 
blocky structure; firm; few fine roots; common distinct brown (1 0YR 4/3) clay films and a few distinct 
light gray (1 OYR 7 /2) clay depletions on faces of peds; common fine distinct grayish brown (1 0YR 5/2) 
iron depletions and few fine faint yellowish brown (1 0YR 5/6) masses of iron accumulation in the 
matrix; very strongly acid; gradual smooth boundary. (0 to 20 inches thick) 
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2Bt:xl--34 to 44 inches; grayish brown (1 OYR 5/2) silty clay loam; moderate very coarse prismatic 
structure parting to weak coarse subangular blocky; very firm; brittle; cracks between polygons filled 

~ with light gray (lOYR 7/1) silt loam; common coarse prominent yellowish brown (lOYR 5/8) masses of 
\ iron accumulation in the matrix; common coarse dark red (2.5YR 3/6) and brown (7.5YR 4/4) weakly 

cemented iron-manganese nodules, and few fine black (1 OYR 2/1) iron-manganese concretions; about 
12 percent sand; very strongly acid; gradual smooth boundary. 

2Bt:x2--44 to 50 inches; brown (I OYR 5/3) loam; weak very coarse prismatic structure parting to weak 
coarse subangular blocky; very firm; brittle; few vertical streaks and cracks between polygons filled 
with light gray (lOYR 7/1) silt; common coarse distinct dark yellowish brown (10YR4/4) masses of 
iron accumulation and common fine faint grayish brown (1 OYR 5/2) iron depletions in the matrix; few 
black (1 OYR 2/1) iron-manganese concretions; about 30 percent sand; very strongly acid; gradual 
smooth boundary. (Combined thickness of the Btx horizons is 10 to 36 inches.) 

2C--50 to 60 inches; brown (1 OYR 5/3) loam; massive, friable; common medium faint grayish brown 
(1 OYR 5/2) iron depletions in the matrix; strongly acid. 

TYPE LOCATION: Edwards County, Illinois; about 10 miles north and 3 miles west of Albion; 925 
feet south and 1,575 feet west of northeast comer of sec. 17, T. 1 N., R. 10 E.; USGS West Salem, 
Illinois, topographic quadrangle; lat. 38 degrees 31 minutes 24 seconds N., and long. 88 degrees 07 
minutes 05 seconds W.; UTM Zone 16S, 402960 Easting 4263410 Northing; NAD 27. 

RANGE IN CHARACTERISTICS: The depth to the base of soil development is greater 
than 48 inches. The depth to the second sequum (Bt/E or B't horizon) is 20 to 30 inches. The depth to the 
top of the fragipan ranges from 25 to 40 inches. The particle-size control section averages 24 to 35 
percent clay. 

The Ap or The Ap or A horizon has hue of lOYR, value of 4 or 5, and chroma of 2 or 3. It is silt loam, 
except some eroded pedons are silty clay loam. Reaction is very strongly acid or strongly acid except 
where limed. 

The E or EB horizon has hue of 1 OYR, value of 4 or 5, and chroma of 3 to 6. It has been mixed with the 
surface layer in some eroded pedons. Reaction is very strongly acid or strongly acid except where limed. 

The Bt and Bt horizons have hue of 7.5YR or 1 OYR, value of 4 to 6, and chroma of 3 to 6. They are silty 
clay loam or silt loam. Redoximorphic iron depletions are in the lower part. Reaction is strongly acid or 
very strongly acid. 

The Bt/E horizon is strongly acid or very strongly acid. The Bt part has hue of 1 O\'R or 7 .5YR, value of 
4 to 6, and chroma of 3 to 6. The peds of Bt are silty clay loam or silt loam and have subangular blocky 
or prismatic structure. The E part has hue of 1 OYR, value of 5 to 8, and chroma of 1 to 4. The E material 
on the faces of the peds and filling interstices is silt loam or silt. 

The Btx or 2Btx horizon has hue of 1 OYR or 7 .5YR, value of 4 to 6, and chroma of 2 to 8 and has redox 
features. It is silt loam, silty clay loam, loam, or clay loam. Clay content ranges from 20 to 3 5 percent 
and sand content ranges from 10 to 30 percent sand in some or all parts above a depth of 60 inches. 
Reaction is strongly acid or very strongly acid. The content of rock fragments ranges from Oto 4 
percent. The primary structure is very coarse prismatic and the polygons are separated or surrounded by 
cracks filled with silt or silt loam that has grayer color or higher color value, and typically less clay, than 
the 
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interiors of the polygons. 

The 2C or 2Btb horizon has hue of 1 OYR or 7 .5YR, value of 4 to 6, and chroma of 2 to 6, and has redox 
\. features. Reaction is moderately acid to very strongly acid. It is loam, silt loam, clay loam or silty clay 

loam. 

COI\.fi>ETL1'{G SER.a.TES: These are the Apalono, Bedford, Cincinnati, Fountainvi11e, 
Grantsburg, Hildebrecht, Hosmer, Nicholson, Omulga, Otwell, Otwood, Solsben:y. 
Weisburg. and Zanesville series in the same family and the Boston and Lawrenceville series in closely 
related family ( cation exchange activity class not assigned). Apalono, Bedford and Nicholson soils 
average more than 3 5 percent clay in the lower part of the series control section. Cincinnati, Hildebrecht 
and Solsberry soils have a horizon that contains 4 percent or more rock fragments within a depth of 60 
inches. Fountainville and Zanesville soils have a lithic contact within 80 inches. Grantsburg and Hosmer 
soils average less than 10 percent sand to a depth of 60 inches. Omulga and Otwell soils have 
subhorizons in the lower part of the series control section that have as much as 50 percent sand. Otwood 
soils contain mica flakes throughout the series control section. Weisburg soils have more than 40 
percent clay in the lower part of the series control section. Boston soils average more than 35 percent 
clay in the lower part of the series control section. Lawrenceville soils have rock fragments in the upper 
part of the series control section. 

GEOGRAPIDC SETTING: Ava soils are on convex ridges, shoulders and backslopes on 
loess-covered dissected till plains. Slope gradients are O to 18 percent. Ava soils formed in 30 to 55 
inches ofloess ( considered to be of Wisconsin age) and in the underlying silty or loamy deposits. The 
underlying deposits contain more sand than the overlying loess mantle and consist of erosional 
sediments or reworked material of the A horizon of the paleosol and an admixed amount of earliest 
Wisconsinan loess. Locally these soils often contain a band of pebbles of the Iilinoian till concentrated 
by erosion. Ava soils are underlain, at a depth of about 4 to 7 feet, by a strongly developed paleosol 
considered to 
be from the Illinoian till stage. The mean annual air temperature ranges from 50 to 58 degrees F., the 
mean annual precipitation ranges from 3 8 to 45 inches, frost free period ranges from 170 to 200 days, 
and elevation ranges from 350 to 875 feet above mean sea level. 

GEOGRAPIDCALLY ASSOCIATED SOILS: These are the Bluford, Hickory. Parke, 
and Wynoose soils. The somewhat poorly drained Bluford soils are on higher lying broader summits or 
lower lying backslopes. The well drained Hickory soils do not have a fragipan and are on lower lying 
backslopes. The well drained Parke soils do not have a fragipan, have redder colors, and lower base 
saturation in the lower part of the sol um, and are on similar convex ridges of eskers, kames, outwash 
plains. The poorly drained Wynoose soils are on flats of the till plains. The Bluford and Wynoose soils 
form a hydrosequence with Ava soils. In Indiana the Ava soils are also associated with the well drained 
Cincinnati, moderately well drained Shakamak, and the somewhat poorly drained 
Yigo soils. 

DRAINAGE AND PERMEABILITY: Moderately well drained. The potential for 
surface runoff is high. Permeability is moderate in the upper part of the sol um and very slow in the 
fragipan. Depth to an intermittent perched high water table is at 1.5 to 3.5 feet from January through 
April in most years. 

USE AND VEGETATION: Many areas of Ava soils are cultivated. Com, soybeans, 
small grain, and pasture are the main crops. Some areas are in woodland. Native vegetation is deciduous 
trees. 
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DISTRIBUTION AND EXTENT: Southern Illinois, South-Western Indiana, and Ohio. 
Ava soils are extensive (more than S00,000 acres correlated), and are mainly in MLRA's 113 and 114. 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTABLISHED: Washington County, Illinois, 1927. 

REMARKS: We now believe that the illuvial layer of the lower sequum (B't horizon) is the main part 
of the argillic horizon, and that the part of the solum that meets the current definition of a fragipan 
horizon is below the B't horizon. Horizon designations have been adjusted to reflect this thinking. Water 
is perched on the B't horizon or on the fragipan, and free water flows laterally through or above the B/E 
horizon. 

Diagnostic horizons a..,d features recognized in this pedon are: 
Ochric epipedon- the zone from the surface of the soil to a depth of 14 inches (Ap, E, and BE horizons); 

Argillic horizon - the zone from 14 to SO inches (Bt, BtlE, B't, 2Btxl and 2Btx? hodzons); 
Fragipan - the zone from 34 to SO inches (2Btxl and 2Btx2 horizons); 
Udic moisture regime; 

ADDITIONAL DATA: Data for several pedons are on file at the Illinois state office. Engineering test 
data for the typical pedon is published in the Soil Survey of Edwards and Richland Counties, Illinois. 
Also lab data from Indiana is on file at the Major Land Resource Area Office (MO 11) at Indianapolis. 

National Cooperative Soil Survey 
U.S.A. 
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LOCATION HICKORY 

Established Series 
Rev. JCD-SLE-BGN 
03/2006 

IL+IN OH 

HICKORY SERIES 

The Hickory series consists of very deep, well drained, soils on dissected till plains. They formed in till 
tbat can be capped with up to 20 inches ofloess. Slope ranges from 5 to 70 percent. Mean annual air 
temperature is about 54 degrees F ., and mean annual precipitation is about 40 inches. 

TAXONOMIC CLASS: Fine-loamy, mixed, active, mesic Typic Hapludalfs 

TYPICAL PEDON: Hickory silt loam - on a north-facing convex slope of 30 percent under mixed 
hardwoods at an elevation of about 590 feet above MSL. (Colors are for moist soil unless otherwise 
stated.) 

A--0 to 10 centimeters (0 to 4 inches); dark grayish brown (10YR4/2) silt loam, pale brown (lOYR 6/3) 
dry; weak fine granular structure; friable; many very fine and few fine and medium roots; few fine and 
medium continuous tubular pores; about 20 percent sand; very strongly acid; clear smooth boundary. [7 
to 20 centimeters (3 to 8 inches) thick] 

E--10 to 30 centimeters (4 to 12 inches); light yeilowish brown (lO"YR 6/4) siit loam, very paie brown 
(1 OYR 7 /4), dry; weak very thick platy structure parting to weak fine granular; friable; few very fine to 
medium roots; few fine and medium continuous tubular pores; pockets of dark grayish brown (IOYR 
4/2) surface soil filling large root channels; 20 percent sand and 1 percent gravel; strongly acid; clear 
smooth boundary. [Oto 24 centimeters (0 to 10 inches) thick] 

Btl--30 to 43 centimeters (12 to 17 inches); yellowish brown (IOYR 5/6) clay loam; moderate fme 
subangular blocky structure; firm; common very fine and few fine and medium roots; common distinct 
brown (1 OYR 4/3) clay films on faces of peds; 1 percent gravel; very strongly acid; clear smooth 
boundary. 

Bt2--43 to 66 centimeters (17 to 26 inches); dark yellowish brown (IOYR 4/6) clay loam; moderate 
medium subangular blocky structure; firm; few very fine and medium roots; common distinct brown 
(1 OYR 5/3) clay films on faces of peds; about 2 percent fine and medhm1 gravel; very strongly acid; 
gradual smooth boundary. 

Bt3--66 to 89 centimeters (26 to 35 inches); yellowish brown (lOYR 5/4) clay loam; moderate coarse 
and medium angular blocky structure; firm; few very fine and medium roots; many distinct dark 
yellowish brown (lOYR 4/4) clay films on faces ofpeds and few prominent brown (7.5YR 4/4) clay 
films coating medium gravel; many medium and coarse prominent brownish yellow (1 OYR 6/8) and 
strong brown (7 .5YR 5/8) masses of iron accumulation in tbe matrix; few fine rounded black (1 OYR 
2/1) iron-manganese nodules vvith sharp boundaries throughout; about 3 percent fine and medium 
gravel; very strongly acid; gradual smooth boundary. 

Bt4--89 to 117 centimeters (35 to 46 inches); yellowish brown (lOYR 5/4) clay loam; weak medium and 
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coarse prismatic structure parting to weak coarse angular blocky; firm; few very fine and medium roots; 

common distinct dark yellowish brown (1 OYR 4/4) clay films on vertical faces of peds and few 

prominent brown (7.5YR 4/4) clay films coating medium and coarse gravel; many coarse distinct strong 

brown (7 .5YR 5/6) masses of iron accumulation in the matrix; few fine rounded black (1 OYR 2/1) iron­

manganese nodules with sharp boundaries throughout; about 4 percent fine to coarse gravel; strongly 

acid; diffuse smooth boundary. [Combined thickness of the Bt horizons is 71 to 137 centimeters (28 to 

54 inches.)] 

BCt--117 to 147 centimeters (46 to 58 inches); light yellowish brown (IOYR 6/4) loam; weak medium 

and coarse subangular blocky structure; friable; few very fine and fine roots; few distinct dark yellowish 

brown (IOYR 4/4) clay films on vertical faces ofpeds and few prominent brown (7.5YR 4/4) clay films 

coating medium gravel; common medium distinct dark yellowish brown (1 OYR 4/6) and few fine 

distinct strong brown (7 .5YR 5/6) masses of iron accumulation in the matrix; few fine rounded black 

(1 OYR 2/1) iron-manganese nodules with sharp boundaries throughout; 5 percent fine and medium 

gravel; strongly acid; gradual smooth boundary. [Oto 36 centimeters (0 to 14 inches) thick] 

CB--147 to 165 inches (58 to 65 inches); yellowish brown (lOYR 5/6) loam; massive; friable; few very 

fine and fine roots; few distinct brown (IOYR 4/3) clay films lining root channels and coating medium 

gravel; few fine distinct brown (lOYR 5/3) iron depletions in the matrix; 5 percent fine and medium 

gravel; moderately acid; clear smooth boundary. [Oto 36 centimeters (0 to 14 inches) thick] 

C--165 to 203 centimeters (65 to 80 inches); yellowish brown (lOYR 5/4), with strong brown (7.SYR 

5/6) and light gray (lOYR 7/1) loam; massive; friable; few very fine roots; 3 percent fine and medium 

gravel; slightly acid. 

T"x'PE LOCATION: Bond County, Illinois; about 8 miles north and 0.5 miles west of Greenville; 

approximately 792 feet west and 38 feet north of the southeast corner of sec. 28, T. 7 N., R. 3 W.; 

U.S.G.S. Coffeen, IL topographic quadrangle; lat. 39 degrees, 0 minutes, 48 seconds North, and long. 89 

degrees, 25 minutes, 11 seconds West. NAD 27. 

RANGE IN CHARACTERISTICS: The depth to the base of the argillic horizon is greater than 40 

inches and solum thickness is less than 80 inches. The loess mantle, where present, is less than 20 inches 

in thickness. Carbonates, where present, are below a depth of 40 inches. Rock fragments are commonly 

mixed throughout the series control section except where the upper part of the soil formed in loess. The 

rock fragments are typically igneous rocks, but in a few places include sedimentary rocks from a local 

source. The particle-size control section averages 24 to 35 percent clay, 15 to 45 percent fine sand and 

coarser, and less than 20 percent rock fragments. 

The Ap or A horizon has properties as follows. The A horizon has value of 2 to 4 ( 4 to 6 dry) and 

chroma of2 or 3. The Ap horizon has hue of IOYR or 7.SYR, value of3 to 5 (5 to 7 dry), and chroma of 

2 to 6. The A or Ap horizon is loam or silt loam except some eroded pedons are clay loam or silty clay 

loam. Rock Fragment content ranges from O to 5 percent. Reaction is very strongly acid to moderately 

acid, except pedons that have been limed range to neutral. 

The E horizon has value of 4 to 6 (5 to 7 dry) and chroma of2 to 4. It is silt loam or loam. Rock 

fragment content ranges from O to 5 percent. Reaction is very strongly acid to moderately acid except 

pedons that have been limed range to neutral. 

l Some pedons have a BE horizon. 
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The Bt horizon has hue of l0YR, 7.5YR, or 2.5Y; value of 4 to 6; and chroma of3 to 6. Hue of2.5Y in 
the matrix is accompanied by chroma of 4 or higher. Redoximorphic features have chroma of 3 to 8. The 
Bt horizon conunonly is clay loam, but in some pedons the first subhorizon is silty clay loam, and in 

\ other pedons the lower horizons are loam, and less commonly gravelly clay loam. Rock Fragment 
content ranies from 0 to 20 percent. Reaction is very strongly acid to moderately acid in the most acid 
part and ranges to neutral in the lower part. 

The BCt or BC horizon has the same color as the Bt horizon. It is commonly clay loam or loam, and less 
commonly gravelly clay loam or sandy loam. Reaction is moderately acid to slightly alkaline. Carbonate 
content ranges from 0 to 15 percent. 

The CB or C horizon has hue of7.5YR, lOYR, or 2.SY; value of 5 to 7; and chroma of 1 to 8. Chroma 
of 1 or 2 are thought to be relict and not considered redox features. Texture is commonly loam, clay 
loam, and less commonly, sandy loam or gravelly analogues of these textures. Rock Fragment content 
by volume averages about 5 percent and ranges from 2 to 20 percent. Reaction is commonly neutral to 
moderately alkaline, but ranges to slightly acid. Carbonate content ranges from 0 to 25 percent. 

COMPETING SERIES: These are the Amanda, Belmont, Belmore, Chili, Cliftvcreek, Crouse, 
Gallman, Greybrook, High Gap, Kanawha, Kidder, Kosciusko, LeRoy, Lumberton, Martinsville, 
Military, Ocldey, Pignut (D, Princeton, Relay, Richardville, Riddles, Senachwine, Skelton, Strawn, 
Turnersburg (D, Wawaka, Wawasee and \Voodbine series. Amanda soils have rock fragments in the 
series control section dominated by sandstone and shale. Belmont, High Gap, Lumberton, Military, 
Pignut (T) and Woodbine soils have a lithic contact within a depth of 60 inches. Belmore, Chili, 
Gallman, Kanawha, Kosciusko, Martinsville, Ockley, Richardville, Turners burg (T) soils contain, in 
some part of the series control section, subhorizons that contain more than 52 percent sand and/or more 
than 20 percent gravei. Cliftycreek soils average more than 35 percent clay in the lower part of the series 
control section. Crouse soils have solum thickness greater than 80 inches when the modem and buried 
soil is combined. Grey brook soils average less than 5 percent rock fragments in the lower part of the 
series control section and formed in loess and the underlying lacustrine sediments. Kidder, LeRoy, 
Relay, Senachwine, Strawn and Wawasee soils are less than 40 inches to the base of the argillic horizon. 
Princeton and Riddles soils have lamella as part of the argillic horizon. Skeleton soils are more acid than 
slightly acid in the substratum. Wawaka soils have sola greater than 80 inches thick. 

Chenault, Conestoga, Hollinger, and Nollville (T) soils have not been updated for cation exchange 
activity class. These soils may or may not compete with the Hickory soils when their classification is 
updated. 

GEOGRAPHIC SETTING: Hickory soils are on convex slopes in dissected parts of the Illinoian till 
plain. They formed in Illinoian glacial till that can be capped with as much as 20 inches of loess. I!!ite is 
considered to be the dominant clay mineral in the till. Slope ranges from 5 to 70 percent. Mean annual 
air temperature ranges from 50 to 57 degrees F., mean annual precipitation ranges from 36 to 48 inches, 
frost-free period is 170 to 200 days, and elevation is 360 to 1000 feet above mean sea level. 

GEOGRAPIIlCALLY ASSOCIATED SOILS: These are the Atlas, Ava, Blair, Bunkum, Elco, 
Fayette, Fishhook, Gosport, Hosmer, Marseilles, Menfro, and Passport soils. The somewhat poorly 
drained Atlas, Blair, Bunkum, Fishhook and Passport soils are on shoulders and backslopes above the 
Hickory soils. The well drained or moderately well drained, more silty Ava, Elco, Fayette, Hosmer, and 
Menfro soils are on shoulders and sununits above the Hickory soils. The moderately deep Gosport and 
Marseilles soils are on lower lying backslopes. In Indiana, Hickory soils are also associated with the 
Avonburg, Blocher, Bonnell, Cincinnati, Nabb, Rossmoyne, Shalq1mak, and Vigo soils. The somewhat 
poorly drained Avonburg and Vigo soils are on higher lying sunnnits. The moderately well drained 
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Blocher, Nabb, Rossmoyne and Shak:amak soils are on higher lying shoulders and summits. The well 

drained Cincinnati soils are on higher lying summits, shoulders and backslopes. 

DRAINAGE AND SATURATED HYDRAULIC CONDUCTIVITY: Well drained. Saturated 

hydraulic conductivity is moderately high or high ( 4.23 to 14.11 micrometers per second). Permeability 

is moderate. The potential for surface water runoff is medium to very high. 

USE AND VEGETATION: Most areas are in forest or used for pasture. A few lesser sloping areas are 

used for forages or row crops. Native vegetation is deciduous forest. 

DISTRIBUTION AND EXTENT: Illinois, Indiana, and Ohio; extent is large (more than 1.2 million 

acres correlated). The Hickory soils are mainly in MLRA's 108B, 113, 114A, 114B, 115A, 115B, 115C 

and to a lesser extent in MLRA 124 in transitional areas. 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTP...BLISHED: Shelby County, Illinois, 1932. 

REMARKS: Eroded, gullied and moderately wet substratum phases are recognized. 

Diagnostic horizons and features in this pedon include: 

Ochric epipedon - from the surface of the soil to a depfu of30 centimeters (12 inches), (A and E 

horizons); 
Argillic horizon- from a depfu of approximately 30 to 147 centimeters (12 to 58 inches), (Btl, Bt2, Bt3, 

Bt4, and Bet horizons); 

National Cooperative Soil Survey 

U.S.A. 
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LOCATION BELKNAP 

Established Series 
Rev. JBF-TJE-JCD 
04/2000 

IL+IN KY MO 

BELKI~AP SERIES 
The Belknap series consists of very deep, somewhat poorly drained soils formed in acid, silty alluvium 
on flood plains. Permeability is moderate or moderately slow. Slopes range from O to 4 percent, but are 
dominantly 2 percent or less. Mean annual precipitation is about 43 inches and mean annual temperature 
is about 56 degrees F. 

TAXONOMIC CLASS: Coarse-silty, mixed, active, acid, mesic Fluvaquentic Endoaquepts 

TYPICAL PEDON: Belknap silt loam - in a cultivated field on a nearly level flood plain. (Colors are 
for moist soil unless otherwise stated.) 

Ap--0 to 7 inches; dark grayish brown (1 OYR 4/2) silt loam, light brownish gray (1 OYR 6/2) dry; weak 
fine and medium granular structure; friable; strongly acid; abrupt smooth boundary. (6 to 10 inches 
thick) 

A--7 to 13 inches; dark grayish brown (1 OYR 4/2) silt loam; weak thin platy structure parting to weak 
fine granular; :friable; slightly compact as a plow pan; few medium faint brown (1 OYR 5/3) and few fine 
prominent yellowish brown (i OYR 5/6) masses of iron accumulation in the matrix; strongly acid; 
gradual smooth boundary. (0 to 10 inches thick) 

Bg--13 to 27 inches; dark grayish brown (1 OYR 4/2), grayish brown (1 OYR 5/2), and brown (1 OYR 5/3) 
silt loam; weak medium granular structure with a tendency toward subangular blocky; friable; few 
medium faint light brownish gray (1 OYR 6/2) iron depletions and common fine distinct yellowish brown 
(1 OYR 5/6) masses of iron accumulation in the matrix; few iron and manganese concretions; strongly 
acid; gradual smooth boundary. (6 to 40 inches) 

Cgl--27 to 59 inches; light brownish gray (1 OYR 6/2) silt loam; massive; friable; common fine 
prominent dark reddish brown (2.5YR 3/4) and yellowish brown (1 OYR 5/8) masses of iron 
accumulation in the matrix; many iron and manganese concretions increasing in number and size as 
depth increases; strongly acid; gradual smooth boundary. 

Cg2--59 to 65 inches; dark gray (IOYR 4/1) silt loam; massive; friable; common medium faint gray 
(!OYR 6/1) iron depletions and few medium prominent brown (7.5YR 5/4) masses of iron accumulation 
in the matrix; many iron and manganese concretions; moderately acid. 

TYPE LOCATION: Wabash County, Illinois; about 10 miles north of Mt. Carmel; 350 feet north of 
the center of the road on the west side of the stream; 1,000 feet east and 1,000 feet north of the center of 
sec. 33, T. 2 N., R. 12 W.; USGS St. Francisville, IL. topographic quadrangle; lat. 38 degrees 33 
minutes 52 seconds N. and long. 087 degrees 44 minutes 50.5 seconds W. 

RANGE IN CHARACTERISTICS: The particle-size control section averages less than 18 percent 
clay and is strongly acid or very strongly acid. Depth to the base of soil development typically ranges 
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from 12 to 40 inches, but may be as deep as 60 inches in some pedons. 

The Ap and/or A horizon has hue of lOYR, value of 4 to 6 (6 or 7 dry), and chroma of2 or 3. Some 
pedons in uncultivated areas have surface value of 3 less than 7 inches thick. Texture is silt loam or silt. 
The A horizon has weak or moderate, fine or medium, granular or thin platy structure. Reaction is very 
strongly acid to moderately acid, unless limed. 

The Bg or Bw horizon has hue of lOYR or 2.5Y, value of 4 to 6, and chroma of2 to 4. Redox features 
have hue of2.5YR, 5YR, 7.5YR, lOYR, or 2.5Y, value of 3 to 7, and chroma of 1 to 8. Texture is silt 
loam or silt to a depth of at least 40 inches. Some pedons contain strata of loam or silty clay loam at 
depths below 40 inches. 

The Cg or C horizon has hue of 1 OYR or 2.5Y, value of 4 to 6, and chroma of 1 to 4. Light gray (1 OYR 
7/1 or 7/2) silt pockets are common. Redox features have hue of2.5YR, 5YR, 7.5YR, 10\'R, or 2.5Y, 
value of 3 to 7, and chroma of 1 to 8. Texture is silt loam or silt to a depth of at least 40 inches. Some 
pedons contain strata of loam or silty clay loam at depths below 40 inches. 

COMPETING SERIES: There are no competing series. 

GEOGRAPIIlC SETTING: Belknap soils are on nearly level to gently undulating flood plains. Slope 
gradients range from O to 4 percent, but are dominantly 2 percent or less. They formed in silty, acid 
alluvium. Mean annual air temperature ranges from 52 to 58 degrees F, mean annual precipitation 
ranges from 38 to 48 inches, frost free days ranges from 170 to 200 days, and elevation ranges :from 340 
feet to 700 feet above sea level. 

GEOGRAPIIlCALLY ASSOCIATED SOILS: These are the Sharon and Bonnie soils. Belknap soils 
are the somewhat poorly drained member of a drainage sequence that includes moderately well drained 
Sharon soils and the poorly drained Bonnie soils. Sharon soils are on slightly higher parts of the flood 
plain or are on natural levees. Bonnie soils are on lower-lying parts of the flood plain. 

DRAINAGE AND PERMEABILITY: Somewhat poorly drained. Permeability is moderate or 
moderately slow. Flooding from stream overflow is common during winter and spring and after summer 
storms of heavy rainfall. The potential for surface water runoff is negligible or very low. This soil has an 
apparent water table at a depth of 0.5 to 2 feet at some time between December and April in normal 
years. 

USE AND VEGETATION: Most areas are cultivated. Com and soybeans are the principal crops. 
Native vegetation is hardwood trees. 

DISTRIBUTION AND EXTENT: Southern Illinois, Southern Indiana, Missouri, and Kentucky in 
MLRA's 113, 114, 115, 116 and 120. The series is oflarge extent (about 270,000 acres correlated). 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTABLISHED: Johnson County, Illinois, 1942. 

REMARKS:This soil is being reclassified ( 4/2000) as an inceptisol based on the original concept of the 
series and the presence of a cambic horizon in the majority of pedons. In many areas, this soil has been 
mapped both with and without a cambic horizon and during MLRA updating these soils will be 
evaluated to determine if another series in the order entisols should be established. 
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Diagnostic horizons recognized in this pedon are: Ochric epipedon - the zone from the surface to a depth 

of 13 inches (Ap and A horizons); Cambic horizon - the zone from 13 to 27 inches (Bg horizon). 

National Cooperative Soil Survey 
U.S.A. 
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PART II ATTACHMENT 11.13.A 
SOIL RESOURCES ANALYSIS PLAN 

(IBR No. 10 Submittal) 
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Soil Map-Williamson County, Illinois 
(PERMIT 375 - 3.20 IBR AREA) 

MAP LEGEND 

Area of Interest (AOI) G) Very Stony Spot 

D Area of Interest (ADI) 
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MAP INFORMATION 

Original soil survey map sheets were prepared at publication scale. 
Viewing scale and printing scale, however, may vary from the 
original. Please rely on the bar scale on each map sheet for proper 
map measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 
Coordinate System: UTM Zone 16N 

This product is generated from the USDA-NRCS certified data as of 
the version date(s) listed below. 

Soil Survey Area: 
Survey Area Data: 

Williamson County, Illinois 
Version 4, Jun 19, 2007 

Date(s) aerial images were photographed: 1998 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident. 
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AOI Information 

Name 

Map Unit Symbols r♦ Use Soil Survey Area Map 
Unit Symbols 

r Use National Map Unit 
Symbols 

Area (acres) 284,295.4 

Soil Onta Available from Web Soll survey O© 
Willinmson County, Illinois (IL199) 

Soil Maps Version 2, Jun 19, 2007 

Soil Data Version 4, Jun 19, 2007 

'Yle~·1 isetiio1] 0 

State f Illinois 

County !Williamson .:J 
(optional) 

Soil survey Area Williamson County, Illinois 

Show Soil P' 
Survey Areas 

Layer in Map 
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, v1~ .. l 1set AOI I 
Done 
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Soil Map-Williamson County, Illinois 

Map Unit Legend 

USDA 

Map Unit Symbol 

2A 

3A 

3B 

3B2 

4B2 

4C2 

5C3 

8D2 

8D3 

BF 

10C 

J 10D 

12A 

13A 

13B 

✓ 13B2 

148 

1482 

14C2 

j 14C3 

79E 

Natural Resources 
Conservation Service 

Williamson County1 Illinois (IL199) 

Map Unit Name Acres in AOI 

Cisne silt loam, 0 to 2 percent 
slopes 

Hoyleton silt loam, Oto 2 
percent slopes 

Hoyleton silt loam, 2 to 5 
percent slopes 

Hoyleton silt loam, 2 to 5 
percent slopes, eroded 

Richview silt loam, 2 to 5 
percent slopes, eroded 

Richview silt loam, 5 to 10 
percent slopes, eroded 

Blair silty clay loam, 5 to 10 
percent slopes, severely 
eroded 

Hickory silt loam, 10 to 18 
percent slopes, eroded 

Hickory clay loam, 10 to 18 
percent slopes, severely 
eroded 

Hickory silt loam, 18 to 35 
percent slopes 

Plumfield silty clay loam, 5 to 1 O 
percent slopes 

Plumfield silty clay loam, 1 Oto 
18 percent slopes 

Wynoose silt loam, 0 to 2 
percent slopes 

Bluford silt loam, O to 2 percent 
slopes 

Bluford silt loam, 2 to 5 percent 
slopes 

Bluford silt loam, 2 to 5 percent 
slopes, eroded 

Ava silt loam, 2 to 5 percent 
slopes 

Ava silt loam, 2 to 5 percent 
slopes, eroded 

Ava silt loam, 5 to 10 percent 
slopes, eroded 

Ava silty clay loam, 5 to 1 O 
percent slopes, severely 
eroded 

Menfro silt loam, 18 to 25 
percent slopes 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

467.9 

307.7 

284.2 

603.3 

144.8 

145.9 

784.9 

3,150.3 

5,821.4 

24.1 

10,921.1 

5,646.0 

2,526.2 

1,490.4 

6,753.8 

3,798.0 

19,067.7 

2,131.5 

8,918.8 

8,212.9 

2.9 

PERMIT 375 - 3.20 IBR AREA 

Percent of AOI 

0.2% 

0.1% 

0.1% 

0.2% 

0.1% 

0.1% 

0.3% 

1.1% 

2.0% 

0.0% 

3.8·% 

2.0% 

0.9% 

0.5% 

2.4% 

1.3% 

6.7% 

0.7% 

3.1% 

2.9% 

0.0% 

8/30/2007 
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Soil Map-Williamson County, Illinois 

~ 

Map Unit Symbol 

84A 

109A 

122B 

122B2 

122C2 

122C3 

122D2 

122D3 

122F2 

164A 

164B 

164B2 

165A 

214B 

214C2 

214C3 

214D2 

214D3 

301B 

301C2 

301C3 

301D2 

Natural Resources 
Conservation Service 

Williamson County, lllinois (IL199) 

Map Unit Name Acres inAOI 

Okaw si(t loam, 0 to 2 percent 
slopes 

Racoon silt loam, 0 to 2 percent 
slopes 

Colp silt loam, 2 to 5 percent 
slopes 

Colp silt loam, 2 to 5 percent 
slopes, eroded 

Colp silt loam, 5 to 10 percent 
slopes, eroded 

Colp silty clay loam, 5 to 10 
percent slopes, severely 
eroded 

Colp silt loam, 10 to 18 percent 
slopes, eroded 

Colp silty clay loam, 10 to 18 
percent slopes, severely 
eroded 

Colp silt loam, 18 to 35 percent 
slopes, eroded 

Stoy silt loam, O to 2 percent 
slopes 

Stoy silt loam, 2 to 5 percent 
slopes 

Stoy silt loam, 2 to 5 percent 
slopes, eroded 

Weir silt loam, 0 to 2 percent 
slopes 

Hosmer silt loam, 2 to 5 percent 
slopes 

Hosmer silt loam, 5 to 10 
percent slopes, eroded 

Hosmer silt loam, 5 to 10 
percent slopes, severely 
eroded 

Hosmer silt loam, 1 Oto 18 
percent slopes, eroded 

Hosmer silt loam, 1 O to 18 
percent slopes, severely 
eroded 

Grantsburg silt loam, 2 to 5 
percent slopes 

Grantsburg silt loam, 5 to 1 O 
percent slopes, eroded 

Grantsburg silt loam, 5 to 10 
percent slopes, severely 
eroded 

Grantsburg silt loam, 10 to 18 
percent slopes, eroded 

Web Soil Survey 2.0 
National Cooperative Soil Smvey 

1,081.9 

61.0 

1,143.1 

1,175.0 

285.4 

1,191.3 

494.6 

328.6 

182.2 

90.6 

640.1 

322.8 

252.0 

3,875.6 

3,625.8 

3,247.7 

312.7 

2,052.9 

6,652.0 

3,313.8 

3,517.9 

13.9 

PERMIT 375 - 3.20 IBR AREA 

Percent of AOI 

0.4% 

0.0% 

0.4% 

0.4% 

0.1% 

0.4% 

0.2% 

0.1% 

0.1% 

0.0% 

0.2% 

0.1% 

0.1% 

1.4% 

1.3% 

1.1% 

0.1% 

0.7% 

2.3% 

1.2% 

1.2% 

0.0% 
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Soil Map-Williamson County, Illinois 

Map Unit Symbol 

301D3 

3358 

337A 

338A 

339D2 

339D3 

339F 

340C2 

340C3 

340D2 

340D3 

376A 

377A 

3778 

37782 

421G 

423A 

432A 

434D3 

4378 

437C2 

5188 

Natural Resources 
Conservation Service 

Williamson County, Illinois (IL199) 

Map Unit Name Acres inAOI 

Grantsburg silt loam, 10 to 18 
percent slopes, severely 
eroded 

Robbs silt loam, 1 to 4 percent 
slopes 

Creal silt loam, O to 2 percent 
slopes 

Hurst silt loam, O to 2 percent 
slopes 

Wellston silt loam, 10 to 18 
percent slopes, eroded 

Wellston silt loam, 1 O to 18 
percent slopes, severely 
eroded 

Wellston silt loam, 1 B to 35 
percent slopes 

Zanesville silt loam, 5 to 10 
percent slopes, eroded 

Zanesville silt loam, 5 to 1 o 
percent slopes, severely 
eroded 

Zanesville silt loam, 1 O to 18 
percent slopes, eroded 

Zanesville silty clay loam, 1 O to 
18 percent slopes, severely 
eroded 

Cisne silt loam, bench, 0 to 2 
percent slopes 

Hoyleton silt loam, bench, 0 to 2 
percent slopes 

Hoyleton silt loam, bench, 2 to 5 
percent slopes 

Hoyleton silt loam, bench, 2 to 5 
percent slopes, eroded 

Kell silt loam, 35 to 70 percent 
slopes 

Millstadt silt loam, Oto 2 percent 
slopes 

Geff silt loam, 0 to 2 percent 
slopes 

Ridgway silty clay loam, 10 to 
18 percent slopes, severely 
eroded 

Redbud silt loam, 2 to 5 percent 
slopes 

Redbud silt loam, 5 to 1 0 
percent sl9pes, eroded 

Rend silt loam, 2 to 5 percent 
slopes 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

19.0 

119.5 

92.2 

3,446.1 

3,070.6 

1,414.7 

265.6 

35.7 

136.0 

1,728.7 

3,721.3 

1,531.9 

912.2 

1,258.2 

929.9 

155.8 

101.4 

53.5 

5.1 

459.3 

87.1 

4,543.5 

PERMIT 375 - 3.20 I8R ARE/l 

Percent of AOI 

0.0% 

0.0% 

0.0% 

1.2% 

1.1% 

0.5% 

0.1% 

0.0% 

0.0% 

0.6% 

1.3% 

0.5% 

0.3% 

0.4% 

0.3% 

0.1% 

0.0% 

0.0% 

0.0% 

0.2% 

0.0% 

1.6% 
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( 

Soil Map-Williamson County, Illinois 

USDA 

Map Unit Symbol 

518B2 

518C2 

518C3 

533 

536 

639A 

640A 

640B 

640B2 

692F 

701F 

7308 

730D 

730G 

754B 

754D 

754G 

793F 

793G 

797D 

79703 

802B 

802F 

824B 

Natural Resources 
Conservation Service 

Williamson County, Illinois (IL 199) 

Map Unit Name Acres inAOI 

Rend silt loam, 2 to 5 percent 
slopes, eroded 

Rend silt loam, 5 to 1 0 percent 
slopes, eroded 

Rend silty clay loam, 5 to 10 
percent slopes, severely 
eroded 

Urban land 

Dumps, mine 

Wynoose silt loam, bench, Oto 
2 percent slopes 

Bluford silt loam, bench, Oto 2 
percent slopes 

Bluford siltloam, bench, 2 to 5 
percent slopes 

Bluford silt loam, bench, 2 to 5 
percent slopes, eroded 

Menfro-Wellston silt loams, 18 
to 35 percent slopes 

Hickory-Menfro silt loams, 18 to 
35 percent slopes 

Bethesda gravelly silt loam, 2 to 
7 percent slopes 

Bethesda gravelly silt loam, 7 to 
20 percent slopes 

Bethesda gravelly silt loam, 20 
to 60 percent slopes 

Fairpoint gravelly silt loam, 2 to 
7 percent slopes 

Fairpoint gravelly silt loam, 7 to 
20 percent slopes 

Fairpoint gravelly silt loam, 20to 
60 percent slopes 

Berks, Muskingum, and Weikert 
soils, 18 to 35 percent slopes 

Berks, Muskingum, and Weikert 
soils, 35 to 70 percent slopes 

Hickory-Homen silt loams, 10to 
18 percent slopes 

Hickory-Homen silty clay loams, 
1 Oto 18 percent slopes, 
severely eroded 

Orthents, loamy, undulating 

Orthents, loamy, hilly and very 
hilly 

Swanwick silt loam, 1 to 5 
percent slopes 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

1,766.9 

5,598.0 

8,091.0 

1,613.4 

917.7 

4,343.1 

3,728.2 

5,893.3 

3,371.6 

22.1 

36.6 

423.8 

3,240.6 

3,045.4 

1,524.2 

5,101.8 

4,275.6 

2,790.0 

492.3 

2.2 

32.6 

3,184.1 

602.7 

1,399.4 

PERMIT 375 - 3.20 IBR AREA 

Percent of AOI 

0.6% 

2.0% 

2.8% 

0.6% 

0.3% 

1.5% 

1.3% 

2.1% 

1.2% 

0.0% 

0.0% 

0.1% 

1.1% 

1.1% 

0.5% 

1.8% 

1.5% 

1.0% 

0.2% 

0.0% 

0.0% 

1.1% 

0.2% 

0.5% 

8/30/2007 
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l 

Soil Map-Williamson County, Illinois 

USDA 
s 

Map Unit Symbol 

824C 

834F 

866 

871B 

871D 

871G 

908D2 

908D3 

908F 

927D3 

940D2 

977F 

977G 

986D2 

986D3 

986F 

1085A 

1108A 

1843A 

3072A 

Natural Resources 
Conservation Service 

Williamson County, Illinois (IL199) 

Map Unit Name Acres inAOI 

Swanwick silt loam, 5 to 1 O 
percent slopes 

Wellston-Westmore silt loams, 
18 to 35 percent slopes 

Dumps, slurry 

Lenzburg gravelly silty clay 
loam, 2 to 7 percent slopes, 
stony 

Lenzburg gravelly silty clay 
loam, 7 to 20 percent slopes, 
stony 

Lenzburg gravelly silty clay 
loam, 20 to 60 percent 
slopes, stony 

Hickory-Kell silt loams, 10 to 18 
percent slopes, eroded 

Hickory-Kell clay loams, 1 Oto 
18 percent slopes, severely 
eroded 

Hickory-Kell silt loams, 18 to 35 
percent slopes 

Blair-Atlas silty clay loams, 10 to 
18 percent slopes, severely 
eroded 

Zanesville-Westmore silt 
loams, 1 Oto 18 percent 
slopes, eroded 

Wellston-Neotoma complex, 18 
to 35 percent slopes 

Neotoma-Wellston complex, 35 
to 70 percent slopes 

Wellston-Berks complex, 1 0 to 
18 percent slopes, eroded 

Wellston-Berks complex, 10 to 
18 percent slopes, severely 
eroded 

Wellston-Berks complex, 18 to 
35 percent slopes 

Jacob silty clay, undrained, Oto 
2 percent slopes, frequently 
flooded 

Bonnie silt loam, undrained, Oto 
2 percent slopes, frequently 
flooded 

Bonnie and Petrolia soils, 
undrained, 0 to 2 percent 
slopes, frequently flooded 

Sharon silt loam, Oto 2 percent 
slopes, frequently flooded 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

509.8 

365.7 

199.7 

128.1 

303.6 

49.9 

5,018.5 

4,799.4 

6,675.9 

5.1 

110.9 

175.0 

36.2 

186.9 

23.7 

743.7 

40.4 

626.1 

47.5 

5,378.3 

PERMIT 375 - 3.20 IBR AREA 

Percent of AOI 

0.2% 

0.1% 

0.1% 

0.0% 

0.1% 

0.0% 

1.8% 

1.7% 

2.3% 

0.0% 

0.0% 

0.1% 

0.0% 

0.1% 

0.0% 

0.3% 

0.0% 

0.2% 

0.0% 

1.9% 

8/30/2007 
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Soil Map-Williamson County, Illinois 

Map Unit Symbol 

3085A 

3108A 

3331A 

✓ 3382A 

3420A 

3422A 

3457A 

3787A 

7084A 

71228 

712282 

7122C2 

7122D3 

7122F2 

7338A 

733882 

8072A 

8331A 

8382A 

84278 

MW 

w 

Natural Resources 
Conservation Service 

Williamson County, Illinois (IL 199) 

Map Unit Name Acres in AOI 

Jacob silty clay, 0 to 2 percent 
slopes, frequently flooded 

Bonnie silt loam, Oto 2 percent 
slopes, frequently flooded 

Haymond silt loam, Oto 3 
percent slopes, frequently 
flooded 

Belknap silt loam, 0 to 2 percent 
slopes, frequently flooded 

Piopolis silty clay loam, Oto 2 
percent slopes, frequently 
flooded 

Cape silty clay loam, O to 2 
percent slopes, frequently 
flooded 

Booker silty clay, 0 to 2 percent 
slopes, frequently flooded 

Banlic silt loam, Oto 2 percent 
slopes, frequently flooded 

Okaw silt loam, 0 to 2 percent 
slopes, rarely flooded 

Colp silt loam, 2 to 5 percent 
slopes, rarely flooded 

Colp silt loam, 2 to 5 percent 
slopes, eroded, rarely flooded 

Colp silt loam, 5 to 1 O percent 
slopes, eroded, rarely flooded 

Colp silty clay loam, 10 to 18 
percent slopes, severely 
eroded, rarely flooded 

Colp silt loam, 18 to 35 percent 
slopes, eroded, rarely flooded 

Hurst silt loam, Oto 2 percent 
slopes, rarely flooded 

Hurst silt loam, 2 to 5 percent 
slopes, eroded, rarely flooded 

Sharon silt loam, Oto 3 percent 
slopes, occasionally flooded 

Haymond silt loam, 0 to 3 
percent slopes, occasionally 
flooded 

Belknap silt loam, Oto 2 percent 
slopes, occasionally flooded 

Burnside silt loam, 1 to 4 
percent slopes, occasionally 
flooded 

Miscellaneous water 

Water 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

1,108.2 

6,812.1 

63.0 

28,596.9 

1,955.6_ 

2,067.7 

197.0 

24.6 

255.6 

45.3 

99.7 

108.0 

39.7 

56.0 

54.7 

2.21 

461.7 ! 

31.8 

627.5 

147.0 

392.9 

15,075.0 

PERMIT 375 - 3.20 IBR AREA 

Percent of AOI 

0.4% 

2.4% 

0.0% 

10.1% 

0.7% 

0.7% 

0.1% 

0.0% 

0.1% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.2% 

0.0% 

0.2% 

0.1% 

0.1% 

5.3% 

8/30/2007 
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Soil Map-Williamson County, Illinois 

Totals for Area of Interest (AOI) 

Natural Resources 
Conservation Service 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

284,295.4 

PERMIT 375 • 3.20 IBR AREA 

100.0% 

8/30/200; 
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Area of Interest (ADIi 

D Area of Interest (AOI) 

Soils 

LJ Soil Map Units 

Soil Ratings 

D Not prime farmland 

D 

D 
D 

D 
□ 

All areas are prime 
farmland 

Prime farmland if drained 

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing season 

Prime farmland if irrigated 

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the growing 
season 

[:] Prime farmland if irrigated 
and drained 

□ Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the growing 
season 

n " Farmland Classification-Williamson County, Illinois 
(Permit 375 - 3.20 IBR Area) 

MAP LEGEND 

D Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer 

□ Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 60 

□ Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium 

D Farmland of statewide 
importance 

D Farmland of local 
importance 

D Farmland of unique 
importance 

Not rated or not available 

Political Features 

Munlclpalities 

e Cities 

~ Urban Areas 

Water Features 

• Oceans - Streams and Canals 

Transportation 

+-++ Rails 

Roads 

""""' Interstate Highways 

.,.,...,., US Routes 

State Highways - Local Roads 

Other Roads 

MAP INFORMATION 

Original soil survey map sheets were prepared at publication 
scale. Viewing scale and printing scale, however, may vary from 
the original. Please rely on the bar scale on each map sheet for 
proper map measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 
Coordinate System: UTM Zone 16N 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: 
Survey Area Data: 

Williamson County, Illinois 
Version 4, Jun 19, 2007 

Date(s) aerial images were photographed: 1998 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident. 
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( 

Farmland Classification-Williamson County, Illinois Permit 375 - 3.20 IBR Area 

Farmland Classification 

__ :::-<( >~:--:-:--:-.. .; : ... _·. ;_- -·'_.-<-\i_:· __ f:;~1;r:~-;;~\lif!~~~~~:flti{~'~~miry;f ~XTM'~!f'.H~{;\. wth'1~ffi-,J,rctiu~w:in11~~.,;-':<< 
. -- ---· .·. ;:-•--c:.;: :' -:~"''"••. · ... >-·- --"-<•·· ~ 

0 ,, / J 
-:-:,.-·._: .. ·;-._: : ,:--_:--: 

• ''M"ap uiiitsVriiiiol. 0 fif:J~~ltt{~te~m~'i\-\:: \<:i:J/ .. ·_:- ;--~.:=tt'lftf't :_'.\/:/ti\" ,.;,. . 
... lf'~r~~t~f~<?I . •··•·. . ><·•- ·. ___________ , " 

. ... 

USDA 
' 

2A 

3A 

3B 

3B2 

4B2 

4C2 

5C3 

8D2 

803 

8F 

10C 

✓ 
10D 

12A 

13A 

13B 

✓ 
13B2 

148 

14B2 

Natural Resources 
Conservation Service 

Cisne silt loam, 0 to 2 Prime farmland if drained 
percent slopes 

Hoyleton silt loam, O to 2 All areas are prime 
percent slopes farmland 

Hoyleton silt loam, 2 to 5 All areas are prime 
percent slopes farmland 

Hoyleton silt loam, 2 to 5 All areas are prime 
percent slopes, farmland 
eroded 

Richview silt loam, 2 to 5 All areas are prime 
percent slopes, farmland 
eroded 

Richview silt loam, 5 to Farmland of statewide 
1 O percent slopes, importance 
eroded 

Blair silty clay loam, 5 to Farmland of statewide 
1 O percent slopes, importance 
severely eroded 

Hickory slltloam, 1 Oto 18 Farmland of statewide 
percent slopes, importance 
eroded 

Hickory clay loam, 1 O to Farmland of statewide 
18 percent slopes, importance 
severely eroded 

Hickory slltloam, 18 to 35 Not prime farmland 
percent slopes 

Plumfield silty clay loam, Not prime farmland 
5 to 1 O percent slopes 

Plumfield silty clay loam, Not prime farmland 

1 O to 18 percent 
slopes 

Wynoose silt loam1 0 to 2 Farmland of statewide 
percent slopes importance 

Bluford silt loam, Oto 2 Prime farmland if drained 
percent slopes 

Bluford silt loam, 2 to 5 All areas are prime 
percent slopes farmland 

Bluford silt loam, 2 to 5 All areas are prime 
percent slopes, farmland 
eroded 

Ava silt loam, 2 to 5 All areas are prime 
percent slopes farmland 

Ava silt loam, 2 to 5 All areas are prime 
percent slopes, farmland 
eroded 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

467.9 

307.7 

284.2 

603.3 

144.8 

145.9 

784.9 

3,150.3 

5,821.4 

24.1 

10,921.1 

5,646.0 

2,526.2 

1,490.4 

6,753.8 

3,798.0 

19,067.7 

2,131.5 

0.2% 

0.1% 

0.1% 

0.2% 

0.1% 

0.1% 

0.3% 

1.1% 

2.0% 

0.0% 

3.8% 

2.0% 

0.9% 

0.5% 

2.4% 

1.3% 

6.7% 

0.7% 

8/30/2007 
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Farmland Classifi~tion-Williamson County, Illinois Permit 375 - 3.20 IBR Area 

. 
__ ·. :_, __ -i> fii~j;~:~}'.ci;s·~~~~itiP"~--Sµ_~~~-1·.~x ~-~~-uni::'·_ :\~fi'i·;~rnS~ri--q'~~~Pinitl-~_9!~--,- '.I:: .. _- ·.· > 

_·. · ... -- ,-.· . .-,,,,_ .. _ .. ·- ·----- .. --- ... --- . . :· --- -- ------- -· ----·-- --- •/ .. ,:·-. -- .- .. - ... ,.--.-,,-. ·-----·--·-----·- ---·- ·- ... " ___ 
:": .,-, -:----

USDA 

·. -:·---·--!- ,. ·'" -----------
__ M_~P:.uni~ S),'ni_[iPI · 

14C2 

✓ 14C3 

79E 

84A 

109A 

122B 

122B2 

122C2 

122C3 

12202 

12203 

122F2 

164A 

164B 

164B2 

165A 

214B 

214C2 

214C3 

Natural Resources 
Conservation Service 

- -::;-.-:fin.~lf~f_lii-_fi_&_hie .. :::.-;_. -__ <> .·.· R.iiin/i 
-·-_-·: ._;_-

1
" .. _·?):chi1tfo'-A:O_( ___ .-

·. --------
.... 

.- . """•" --- . ----- ---
Ava silt loam, 5 to 10 Farmland of statewide 8,918.8 

percent slopes, Importance 
eroded 

Ava silty clay loam, 5 to Farmland of statewide 8,212.9 

1 O percent slopes, importance 
severely eroded 

Menfro silt loam, 18 to 25 Not prime farmland 2.9 

percent slopes 

Okaw silt loam, O to 2 Farmland of statewide 1,081.9 

percent slopes importance 

Racoon silt loam, 0 to 2 Prime farmland if drained 61.0 

percent slopes 

Colp silt loam, 2 to 5 All areas are prime 1,143.1 

percent slopes farmland 

Colp silt loam, 2 to 5 All areas are prime 1,175.0 

percent slopes, farmland 
eroded 

Colp siltloam, 5 to 1 O Farmland of statewide 285.4 

percent slopes, importance 
eroded 

Colp silty clay loam, 5 to Not prime farmland 1,191.3 

1 O percent slopes, 
severely eroded 

Colp silt loam, 10 to 18 Not prime farmland 494.6 

percent slopes, 
eroded 

Colp silty clay loam, 10to Not prime farmland 328.6 

18 percent slopes, 
severely eroded 

Colp silt loam, 18 to 35 Not prime farmland 182.2 

percent slopes, 
eroded 

Stoy silt loam, 0 to 2 All areas are prime 90.6 

percent slopes farmland 

Stoy silt loam, 2 to 5 All areas are prime 640.1 

percent slopes farmland 

Stoy silt loam, 2 to 5 All areas are prime 322.8 

percent slopes, farmland 
eroded 

Weir silt loam, 0 to 2 Farmland of statewide 252.0 

percent slopes importance 

Hosmer silt loam, 2 to 5 All areas are prime 3,875.6 

percent slopes farmland 

Hosmer silt loam, 5 to 1 O Farmland of statewide 3,625.8 

percent slopes, importance 
eroded 

Hosmer silt loam, 5 to 10 Farmland of statewide 3,247.7 

percent slopes, importance 
severely eroded 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

f!erce~t of AOI ...•. 

3.1% 

2.9% 

0.0% 

0.4% 

0.0% 

0.4% 

0.4% 

0.1% 

0.4% 

0.2% 

0.1% 

0.1% 

0.0% 

0.2% 

0.1% 

0.1% 

1.4% 

1.3% 

1.1% 
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Farmland Classification-Williamson County, Illinois Permit 375 - 3.20 !BR Area 

,:••·.·•··· '< _ -~~~~,-~:~l·f ~i-~:;_i#C~_~r~rt+. -~µ~~-~~;~r:i'~,#i•Hrik·-,::_:'-::::w~i,(~-rr1~-~ry~s:--~itrytyf fr1I')~,~-: ;-·:·;---·_,:, -::-Y ::-:·;: -- --·-:-_:::'.· ·<·;-_;·:_::--_ .. _ 
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USDA 
. . 

:\, ·:· Ma_~·,-iJHifSf11i~OI_.-:.:· -
214D2 

214D3 

3018 

301C2 

301C3 

301D2 

301D3 

3358 

337A 

338A 

339D2 

339D3 

339F 

340C2 

340C3 

340D2 

340D3 

376A 

Natural Resources 
Conservation Service 

··-:--: /M_~1P·i~_!t::~~lffi.f-·:·_.-:- - iRatiri ·•··· ... g .( 1 <i \ "< A#r~S_)tl_:-~_¢,f_-:-)_y_,:_; 
Hosmer silt loam, 10 to Farmland of statewide 

18 percent slopes, importance 
eroded 

Hosmer silt loam, 10 to Not prime farmland 
18 percent slopes, 
severely eroded 

Grantsburg silt loam, 2 to All areas are prime 
5 percent slopes farmland 

Grantsburg silt loam, 5 to Farmland of statewide 
10 percent slopes, importance 
eroded 

Grantsburg silt loam, 5 to Farmland of statewide 
10 percent slopes, importance 
severely eroded 

Grantsburg silt loam, 1 O Farmland of statewide 
to 18 percent slopes, importance 
eroded 

Grantsburg silt loam, 1 O Farmland of statewide 
to 18 percent slopes, importance 
severely eroded 

Robbs silt loam, 1 to 4 All areas are prime 
percent slopes farmland 

Creal silt loam, 0 to 2 Prime farmland if drained 
percent slopes 

Hurst silt loam, Oto 2 Farmland of statewide 
percent slopes importance 

Wellston silt loam, 1 Oto Farmland of statewide 
18 percent slopes, importance 
eroded 

Wellston silt loam, 1 O to Not prime farmland 
18 percent slopes, 
severely eroded 

Wellston silt loam, 18 to Not prime farmland 
35 percent slopes 

Zanesville silt loam, 5 to Farmland of statewide 

1 O percent slopes, importance 
eroded 

Zanesville silt loam, 5 to Farmland of statewide 
1 O percent slopes, Importance 
severely eroded 

Zanesville silt loam, 1 Oto Farmland of statewide 
18 percent slopes, importance 
eroded 

Zanesville silty clay Not prime farmland 
loam, 1 O to 18 percent 
slopes, severely 
eroded 

Cisne silt loam, bench, O Prime farmland if drained 
to 2 percent slopes 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

312.7 

2,052.9 

6,652.0 

3,313.8 

3,517.9 

13.9 

19.0 

119.5 

92.2 

3,446.1 

3,070.6 

1,414.7 

265.6 

35.7 

136.0 

1,728.7 

3,721.3 

1,531.9 

, --__ -__ Pf~#~-~(Of_A_pL· :· :· 
0.1% 

0.7% 

2.3% 

1.2% 

1.2% 

0.0% 

0.0% 

0.0% 

0.0% 

1.2% 

1.1% 

0.5% 

0.1% 

0.0% 

0.0% 

0.6% 

1.3% 

0.5% 
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Farmland Classification-Williamson County, Illinois Permit 375 - 3.20 IBR Area 

., . . ·. . 
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377A 
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37782 

421G 

423A 
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437C2 
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Hoyleton silt loam, All areas are prime 

bench, 0 to 2 percent farmland 
slopes 

Hoyleton silt loam, All areas are prime 
bench, 2 to 5 percent farmland 
slopes 

Hoyleton silt loam, All areas are prime 
bench, 2 to 5 percent farmland 
slopes, eroded 

Kell silt loam, 35 to 70 Not prime farmland 
percent slopes 

Millstadt silt loam, Oto 2 Prime farmland if drained 
percent slopes 

Geff silt loam, O to 2 All areas are prime 
percent slopes farmland 

Ridgway silty clay loam, Not prime farmland 
1 O to 18 percent 
slopes, severely 
eroded 

Redbud silt loam, 2 to 5 All areas are prime 
percent slopes farmland 

Redbud siltloam, 5 to 1 O Not prime farmland 
percent slopes, 
eroded 

Rend silt loam, 2 to 5 All areas are prime 
percent slopes farmland 

Rend sill loam, 2 to 5 All areas are prime 
percent slopes, farmland 
eroded 

Rend silt loam, 5 to 10 Not prime farmland 
percent slopes, 
eroded 

Rend silty clay loam, 5 to Not prime farmland 
1 O percent slopes, 
severely eroded 

Urban land Not prime farmland 

Dumps, mine Not prime farmland 

Wynoose silt loam, Farmland of statewide 
bench, 0 to 2 percent importance 
slopes 

Bluford silt loam, bench, Prime farmland if drained 
0 to 2 percent slopes 

Bluford silt loam, bench, All areas are prime 
2 to 5 percent slopes farmland 

Bluford sill loam, bench, All areas are prime 
2 to 5 percent slopes, farmland 
eroded 

Menfro-Wellston silt Not prime farmland 
loams, 18 to 35 
percent slopes 

Web Soil Survey 2.0 
National Cooperative Soil Survey 
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701F 

730B 

730D 

730G 

754B 

754D 

754G 

793F 

793G 

797D 

797D3 

802B 

802F 

824B 

824C 

834F 

866 

8718 
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Hickory-Menfro silt Not prime farmland 
loams, 18 to 35 
percent slopes 

Bethesda gravelly silt Not prime farmland 
loam, 2 to 7 percent 
slopes 

Bethesda gravelly silt Not prime farmland 
loam, 7 to 20 percent 
slopes 

Bethesda gravelly silt Not prime farmland 
loam, 20 to 60 percent 
slopes 

Fairpoint gravelly silt Not prime farmland 
loam, 2 to 7 percent 
slopes 

Fairpoint gravelly silt Not prime farmland 
loam, 7 to 20 percent 
slopes 

Fairpoint gravelly silt Not prime farmland 
loam, 20 to 60 percent 
slopes 

Berks, Muskingum, and Not prime farmland 
Weikert soils, 18 to 35 
percent slopes 

Berks, Muskingum, and Not prime farmland 
Weikert soils, 35 to 70 
percent slopes 

Hickory-Homen silt Farmland of statewide 
loams, 10 to 18 importance 
percent slopes 

Hickory-Homen silty clay Not prime farmland 

loams, 10 to 18 
percent slopes, 
severely eroded 

Orthents, loamy, Not prime farmland 

undulating 

Orthents, loamy, hilly Not prime farmland 

and very hilly 

Swanwick silt loam, 1 to All areas are prime 
5 percent slopes farmland 

Swanwick silt loam, 5 to Farmland of statewide 
1 O percent slopes importance 

Wellston-Westmore silt Not prime farmland 
loams, 18 to 35 
percent slopes 

Dumps, slurry Not prime farmland 

Lenzburg gravelly silty Not prime farmland 

clay loam, 2 to 7 
percent slopes, stony 

Web Soil Survey 2.0 
National Cooperative Soil Survey 
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8710 

871G 

908D2 

908D3 

908F 

927D3 

940D2 

977F 

977G 
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986D3 

986F 

1085A 

1108A 

1843A 
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Lenzburg gravelly silty Not prime farmland 
clay loam, 7 to 20 
percent slopes, stony 

Lenzburg gravelly silty Not prime farmland 
clay loam, 20 to 60 
percent slopes, stony 

Hickory-Kell silt loams, Not prime farmland 
1 0 to 18 percent 
slopes, eroded 

Hickory-Kell clay loams, Not prime farmland 
1 0 to 18 percent 
slopes, severely 
eroded 

Hickory-Kell silt loams, Not prime farmland 
18 to 35 percent 
slopes 

Blair-Atlas silty clay Not prime farmland 
loams, 10 to 18 
percent slopes, 
severely eroded 

Zanesville-Westmore silt Farmland of statewide 
loams, 10 to 18 importance 
percent slopes, 
eroded 

Wellston-Neotoma Not prime farmland 
complex, 18 to 35 
percent slopes 

Neotoma-We\lston Not prime farmland 
complex, 35 to 70 
percent slopes 

Wellston-Berks complex, Not prime farmland 
1 O to 18 percent 
slopes, eroded 

Wellston-Berks complex, Not prime farmland 
1 0 to 18 percent 
slopes, severely 
eroded 

Wellston-Berks complex, Not prime farmland 
18 to 35 percent 
slopes 

Jacob silty clay, Not prime farmland 
undrained, Oto 2 
percent slopes, 
frequently flooded 

Bonnie silt loam, Not prime farmland 
undrained, Oto 2 
percent slopes, 
frequently flooded 

Bonnie and Petrolia Not prime farmland 
soils, undrained, Oto 2 
percent slopes, 
frequently flooded 

Web Soil Survey 2.0 
National Cooperative Soil Survey 
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3072A 

3085A 

3108A 

3331A 

3382A 

✓ 

3420A 

3422A 

3457A 

3787A 

7084A 

71228 
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Sharon silt loam, 0 to 2 Prime farmland if 
percent slopes, protected from 
frequently flooded flooding or not 

frequently flooded 
during the growing 
season 

Jacob silty clay, Oto 2 Farmland of statewide 
percent slopes, importance 
frequently flooded 

Bonnie silt loam, Oto 2 Prime farmland if drained 
percent slopes, and either protecled 

frequently flooded from flooding or not 
frequently flooded 
during the growing 
season 

Haymond silt loam, 0 to 3 Prime farmland if 

percent slopes, protected from 
frequently flooded flooding or not 

frequently flooded 
during the growing 
season 

Belknap silt loam, o to 2 Prime farmland if drained 
percent slopes, and either protected 
frequently flooded from flooding or not 

frequently flooded 
during the growing 
season 

Piopolis silty clay loam, 0 Prime farmland if drained 
to 2 percent slopes, and either protected 
frequently flooded from flooding or not 

frequently flooded 
during the growing 
season 

Cape silty clay loam, 0 to Prime farmland if drained 
2 percent slopes, and either protected 
frequently flooded from flooding or not 

frequently flooded 
during the growing 
season 

Booker silty clay, Oto 2 Prime farmland if drained 
percent slopes, and either protected 
frequently flooded from flooding or not 

frequently flooded 
during the growing 
season 

Banlic silt loam, Oto 2 Prime farmland if drained 
percent slopes, and either protected 

frequently flooded from flooding or not 
frequently flooded 
during the growing 
season 

Okaw silt loam, 0 to 2 Farmland of statewide 

percent slopes, rarely importance 
flooded 

Colp silt loam, 2 to 5 All areas are prime 
percent slopes, rarely farmland 
flooded 

Web Soil Survey 2.0 
National Cooperative Soil Suivey 
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1,108.2 

6,812.1 

63.0 

28,596.9 

1,955.6 

2,067.7 

197.0 

24.6 

255.6 

45.3 

; ·. -·-· _.·:- -·- ;- <· . 

Percent ofAOI 

1.9% 

0.4% 

2.4% 

0.0% 

10.1% 

0.7% 

0.7% 

0.1% 

0.0% 

0.1% 

0.0% 

8/30/2007 
Page9of11 



R18060

Farmland Classification-Williamson County, Illinois Permit 375 • 3.20 !BR Area 

USDA 
. 

1--: .- ";'•_-:.-·-_ ... _.·· .. ·-· _ . .; .. rt111~fl;icl.--Js1i;ca11o"ii--. s.:..;;¥.\,.,;, M M.l~_•Gnit J W,i11~m~1>11 :c;-1,uH(}i. iiil ""1.•. ··-• · i- ·_. > . .. · . 

1-.- . . _·._, . • .- . .-,-,·.:·-"•"""" -- "·-·· ------·--- .. ___ .,_,._ -----·-.: . --:•·.-,...-_.-_.-•. ---- ->-:--•-·; . .. :--·.·- :.:·----· .-·'"---"-.". ·.', ·-_-. _. ----

1-.--- ·:-·------ ·--··--.-·- .·- --·.:·· :-:Miiff~°"i1:-9aijt~- I ·. ·· Rattrid •·· 
.. 

'.1--· fc:res JriA01 ''"··.:_ '••· . P~icenfot Ao1 ·· -•· 
I· .·. MaJ)_lJ~i_t:5y_m_b~t_- ·-:: I • .· •·· 
7122B2 Colp silt loam, 2 to 5 All areas are prime 99.7 

percent slopes, farmland 
eroded, rarely flooded 

7122C2 Colp silt loam, 5 to 10 Farmland of statewide 108.0 

percent slopes, importance 
eroded, rarely flooded 

7122D3 Colp silty clay loam, 1 0 to Not prime farmland 39.7 

18 percent slopes, 
severely eroded, rarely 
flooded 

7122F2 Colp silt loam, 18 to 35 Not prime farmland 56.0 

percent slopes, 
eroded, rarely flooded 

7338A Hurst silt loam, 0 to 2 Farmland of statewide 54.7 

percent slopes, rarely importance 
flooded 

7338B2 Hurst silt loam, 2 to 5 Farmland of statewide 2.2 

percent slopes, importance 
eroded, rarely flooded 

8072A Sharon sill loam, 0 to 3 All areas are prime 461.7 

percent slopes, farmland 
occasionally flooded 

8331A Haymond silt loam, Oto 3 All areas are prime 31.8 

percent slopes, farmland 
occasionally flooded 

8382A Belknap silt loam, 0 to 2 Prime farmland if drained 627.5 

percent slopes, 
occasionally flooded 

8427B Burnside silt loam, 1 to 4 All areas are prime 147.0 

percent slopes, farmland 
occasionally flooded 

MW Miscellaneous water Not prime farmland 392.9 

w Water Not prime farmland 15,075.0 

Totals for Area of Interest (AOI) 284,295.4 

Description 

Farmland classification identifies map units as prime farmland, farmland of 

statewide importance, farmland of local importance, or unique farmland, It identifies 

the location and extent of the soils that are best suited to food, feed, fiber, forage, 

and oilseed crops. NRCS policy and procedures on prime and unique farmlands 

are published in the "Federal Register," Vol. 43, No. 21, January 31, 1978. 

Rating Options 

Aggregation Method: No Aggregation Necessary 

Natural Resources 
Conservation Service 

Web Soil Survey 2.0 
National Cooperative Soil Survey 
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USDA 
;,: -

Aggregation is the process by which a set of component attribute values is reduced 

to a single value that represents the map unit as a whole. 

A rnaµ unil is lyµically composed of one or more "components". A component is 

either some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute 

being aggregated, the first step of the aggregation process is to derive one attribute 

value for each of a map unit's components. From this set of component attributes, 

the next step of the aggregation process derives a single value that represents the 

map unit as a whole. Once a single value for each map unit is derived, a thematic 

map for soil map units can be rendered. Aggregation must be done because, on 

any soil map, map units are delineated but components are not. 

For each of a map unit's components, a corresponding percent composition is 

recorded. A percent composition of 60 indicates that the corresponding component 

typically makes up approximately 60% of the map unit. Percent composition is a 

critical factor in some, but not all, aggregation methods. 

The majority of soil attributes are associated with a component of a map unit, and 

such an attribute has to be aggregated to the map unit level before a thematic map 

can be rendered. Map units, however, also have their own attributes. An attribute 

of a map unit does not have to be aggregated in order to render a corresponding 

thematic map. Therefore, the "aggregation method" for any attribute of a map unit 

is referred to as "No Aggregation Necessary". 

Tie-break Rule: Lower 

The tie-break rule indicates which value should be selected from a set of multiple 

candidate values, or which value should be selected in the event of a percent 

composition tie. 

Natural Resources 
Conservation Service 

Web Soil Survey 2.0 
National Cooperative Soil Survey 
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437B-Redbud silt loam, 2 to 5 percent slopes ........ ..................... .. ...... ..... 68 
437C2-Redbud silt loam, 5 to 10 percent slopes, eroded ... ........ ........... ... 69 
518B-Rend silt loam, 2 to 5 percent slopes ............. ........ ................ ......... 69 
518B2-Rend silt loam, 2 to 5 percent slopes, eroded .. ............... ..... ......... 70 
518C2-Rend silt loam, 5 to 10 percent slopes, eroded .................... ..... .... 71 
518C3-Rend silty clay loam, 5 to 10 percent slopes, severely eroded ..... 71 
533-Urban land .. .......... ........ .. ....... ............................ ......... ......... ...... ........ 72 
536-Dumps, mine ....... .... ...... ................................ ....... .............. .. ...... ........ 72 
639A- Wynoose silt loam, bench, Oto 2 percent slopes .......... ......... ....... .. 73 
640A- Bluford silt loam, bench, 0 to 2 percent slopes .... ...... ........... ... ........ 73 
640B- Bluford silt loam, bench, 2 to 5 percent slopes ...... ................ .......... 74 
640B2-Bluford silt loam, bench, 2 to 5 percent slopes, eroded ...... ....... ... 75 
692F-Menfro-Wellston silt loams, 18 to 35 percent slopes .. ........... .......... 76 
701F-Hickory-Menfro silt loams, 18 to 35 percent slopes ...... ............. ...... 77 
730B-Bethesda gravelly silt loam, 2 to 7 percent slopes .. .... ...... ..... ....... .. 78 
730D-Bethesda gravelly silt loam, 7 to 20 percent slopes ........................ 79 
730G-Bethesda gravelly silt loam, 20 to 60 percent slopes ................. .. ... 80 
754B-Fairpoint gravelly silt loam, 2 to 7 percent slopes .. ......... ................ 80 
754D- Fairpoint gravelly silt loam, 7 to 20 percent slopes ..... ...... .............. 81 
754G- Fairpoint gravelly silt loam, 20 to 60 percent slopes ....... ..... ........ ... 82 
793F-Berks, Muskingum, and Weikert soils, 18 to 35 percent slopes .. . ... 82 
793G-Berks, Muskingum, and Weikert soils, 35 to 70 percent slopes ... ... 84 
797D-Hickory-Homen silt loams, 1 0 to 18 percent slopes .. ...................... 86 
797D3-Hickory-Homen silty clay loams, 1 0 to 18 percent slopes, 

(_ severely eroded ..... ........ .... ............ .. .. ..... .......... ................. .. .... ...... .. ..... 87 
802B-Orthents, loamy, undulating ...... ..... ......... .... ...... .......... ......... ........... 89 
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802F-Orthents, loamy, hilly and very hilly ...... ........................................... 89 
8248-Swanwick silt loam, 1 to 5 percent slopes .. ........................ .. ........... 90 
824C-Swanwick silt loam, 5 to 10 percent slopes ..... .................... ....... ..... 90 
834F-Wellston-Westmore silt loams, 18 to 35 percent slopes .................. 91 
866-Dumps, slurry ............................................. ............... .................... .... . 92 
8718-Lenzburg gravelly silty clay loam, 2 to 7 percent slopes, stony ... .... 93 
871 D-Lenzburg gravelly silty clay loam, 7 to 20 percent slopes, stony .... 93 
871G-Lenzburg gravelly silty clay loam, 20 to 60 percent slopes, 

stony .............................................. .................................... ....... ... ......... 94 
908O2-Hickory-Kell silt loams, 10 to 18 percent slopes, eroded .... .......... 95 
908O3-Hickory-Kell clay loams, 1 Oto 18 percent slopes, severely 

eroded ....... ... ......... ....... ....... ... ....... ............ ... ................... ... ...... ... ..... ... .. 96 
908F-Hickory-Kell silt loams, 18 to 35 percent slopes ... ............ ............ ... 97 
927O3-Blair-Atlas silty clay loams, 10 to 18 percent slopes, severely 

eroded ........... ..... ..... .... ... ................................ .. ...... ................ ............ ... 99 
940O2-Zanesville-Westmore silt loams, 10 to 18 percent slopes, 

eroded .... ....... ......... .. .. ......................................... .......................... ...... 100 
977F-Wellston-Neotoma complex, 18 to 35 percent slopes .. ................. 102 
977G-Neotoma-Wellston complex, 35 to 70 percent slopes ............ ....... 103 
986O2-Wellston-Berks complex, 1 Oto 18 percent slopes, eroded ...... ... 104 
986O3-Wellston-Berks complex, 10 to 18 percent slopes, severely 

eroded .. ..... .... ...................................................... ........... ................... .. 106 
986F-Wellston-Berks complex, 18 to 35 percent slopes ......................... 107 
1085A-Jacob silty clay, undrained, Oto 2 percent slopes, frequently 

flooded ......... ...... .. ..................................................... .. ........................ 108 
11 OBA-Bonnie silt loam, undrained, Oto 2 percent slopes, frequently 

flooded ............................................. ... .. .............................................. 109 
1843A-Bonnie and Petrolia soils, undrained, 0 to 2 percent slopes, 

frequently flooded .......................................... ... ... ..... .......................... 110 
3072A- Sharon silt loam, 0 to 2 percent slopes, frequently flooded ..... .... 111 
3085A-Jacob silty clay, 0 to 2 percent slopes, frequently flooded ... ..... .. 111 
31 OBA-Bonnie silt loam, Oto 2 percent slopes, frequently flooded ......... 112 
3331A-Haymond silt loam, Oto 3 percent slopes, frequently flooded ..... 113 
3382A-Belknap silt loam, 0 to 2 percent slopes, frequently flooded ....... 114 
3420A-Piopolis silty clay loam, 0 to 2 percent slopes, frequently 

flooded ................................................................... .......... ... ...... ....... ... 115 
3422A-Cape silty clay loam, Oto 2 percent slopes, frequently flooded .. 115 
3457 A-Booker silty clay, 0 to 2 percent slopes, frequently flooded ........ 116 
3787 A-Banlic silt loam, 0 to 2 percent slopes, frequently flooded .... ...... 117 
7084A-Okaw silt loam, Oto 2 percent slopes, rarely flooded ..... ....... ...... 118 
7122B-Colp silt loam, 2 to 5 percent slopes, rarely flooded .............. ..... . 118 
7122B2-Colp silt loam, 2 to 5 percent slopes, eroded, rarely flooded .... 119 
7122C2-Colp silt loam, 5 to 10 percent slopes, eroded, rarely flooded .. 120 
7122O3-Colp silty clay loam, 10 to 18 percent slopes, severely eroded, 

rarely flooded .............................. ... .. .... ........ ....................... ................ 121 
7122F2-Colp silt loam, 18 to 35 percent slopes, eroded, rarely flooded.121 
7338A-Hurst silt loam, 0 to 2 percent slopes, rarely flooded ...... ..... ... .... 122 
7338B2-Hurst silt loam, 2 to 5 percent slopes, eroded, rarely flooded .. . 123 
8072A-Sharon silt loam, Oto 3 percent slopes, occasionally flooded .. .. . 124 
8331A-Haymond silt loam, Oto 3 percent slopes, occasionally flooded. 124 
8382A-Belknap silt loam, Oto 2 percent slopes, occasionally flooded ... 125 
8427B-Burnside silt loam, 1 to 4 percent slopes, occasionally flooded .. 126 
MW-Miscellaneous water ............ .. ........... ............................................... 127 
W-Water ....... ......................................................... ......................... ......... 127 
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Interpretive groups 
Land capability (nonirrigated): 4e 

Typical profile 
0 to 8 inches: Clay loam 
8 to 46 inches: Clay loam 
46 to 58 inches: Clay loam 
58 to 80 inches: Loam 

SF-Hickory silt loam, 18 to 35 percent slopes 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Hickory and similar soils: 90 percent 

Description of Hickory 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Till 

Properties and qualities 
Slope: 18 to 35 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately 

high to high (0.60 to 2.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 1 0 percent 
Available water capacity: High (about 10.8 inches) 

Interpretive groups 
Land capability (nonirrigated): 6e 

Typical profile 
0 to 3 inches: Silt loam 
3 to 16 inches: Silt loam 
16 to 43 inches: Clay loam 
43 to 80 inches: Loam 

-;I;, 1 OC-Plumfield silty clay loam, 5 to 1 O percent slopes 

Map Unit Setting 
Elevation: 360 to 840 feet 
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Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Plumfield and similar soils: 85 percent 

Description of Plumfield 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Head slope, side slope 
Down-slope shape: Convex 
Across-slope shape: Linear 

Properties and qualities 
Slope: 5 to 1 0 percent 
Depth to restrictive feature: 5 to 20 inches to fragipan 
Drainage class: Moderately well drained 
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Very low (about 1.8 inches) 

Interpretive groups 
Land capability (nonirrigated): 4e 

Typical profile 
O to 5 inches: Silty clay loam 
5 to 12 inches: Silt loam 
12 to 36 inches: Silt loam 
36 to 60 inches: Silt loam 

10D-Plumfield silty clay loam, 10 to 18 percent slopes 

Map Unit Setting 
Elevation: 360 to 840 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Plumfield and similar soils: 100 percent 

Description of Plumfield 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Head slope, side slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
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Down-slope shape: Linear 
Across-slope shape: Linear 

13B-Bluford silt loam, 2 to 5 percent slopes 

Map Unit Setting 
Elevation: 360 to 840 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Bluford and similar soils: 90 percent 

Description of Bluford 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Summit 
Landform position (three-dimensional): lnterfluve 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Peoria loess/roxana loess over drift 

Properties and qualities 
Slope: 2 to 5 percent 
Depth to restrictive feature: 35 to 42 inches to 
Drainage class: Somewhat poorly drained 
Capacity of the most limiting fayer to transmit water (Ksat): Moderately 

low to moderately high (0.06 to 0.20 in/hr) 
Depth to water table: About 12 to 36 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Moderate (about 7.4 inches) 

Interpretive groups 
Land capability (nonirrigated): 2e 

Typical profile 
0 to 7 inches: Silt loam 
7 to 20 inches: Silt loam 
20 to 35 inches: Silty clay 
35 to 60 inches: Silty clay loam 

~ 1382-Bluford silt loam, 2 to 5 percent slopes, eroded 

Map Unit Setting 
Elevation: 360 to 840 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 
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Map Unit Composition 
Bluford and similar soils: 90 percent 
Minor components: 4 percent 

Description of Bluford 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Shoulder 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Peoria loess/roxana loessldrift 

Properties and qualities 
Slope: 2 to 5 percent 
Depth to restrictive feature: 35 to 42 inches to 
Drainage class: Somewhat poorly drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately 

low to moderately high (0.06 to 0.20 in/hr) 
Depth to water table: About 12 to 36 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Moderate (about 6.2 inches) 

Interpretive groups 
Land capability (nonirrigated): 2e 

Typical profile 
0 to 7 inches: Silt loam 
7 to 27 inches: Silty clay 
27 to 80 inches: Silty clay loam 

Minor Components 

Racoon 
Percent of map unit: 4 percent 
Landform: Depressions 

148-Ava silt loam, 2 to 5 percent slopes 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Ava and similar soils: 90 percent 

Description of Ava 

Setting 
Landform: Till plains 
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Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Moderate (about 6.4 inches) 

Interpretive groups 
Land capability (nonirrigated): 2e 

Typical profile 
O to 9 inches: Silt loam 
9 to 28 inches: Silty clay loam 
28 to 64 inches: Silty clay loam 
64 to 78 inches: Silt loam 

~ 14C2-Ava silt loam, 5 to 10 percent slopes, eroded 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Ava and similar soils: 90 percent 

Description of Ava 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Summit 
Landform position (three-dimensional): lnterfluve 
Down-slope shape: Convex 
Across-slope shape: Linear 

Properties and qualities 
Slope: 6 to 1 0 percent 
Depth to restrictive feature: 25 to 40 inches to fragipan 
Drainage class: Moderately well drained 
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 5.5 inches) 

Interpretive groups 
Land capability (nonirrigated): 3e 

Typical profile 
O to 9 inches: Silt loam 
9 to 28 inches: Silty clay loam 
28 to 64 inches: Silty clay loam 
64 to 78 inches: Silt loam 
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* 14C3-Ava silty clay loam, 5 to 10 percent slopes, severely 
eroded 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Ava and similar soils: 90 percent 

Description of Ava 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Linear 

Properties and qualities 
Slope: 5 to 1 0 percent 
Depth to restrictive feature: 25 to 40 inches to fragipan 
Drainage class: Moderately well drained 
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 5.5 inches) 

Interpretive groups 
Land capability (nonirrigated): 3e 

Typical profile 
0 to 9 inches: Silty clay loam 
9 to 28 inches: Silty clay loam 
28 to 64 inches: Silty clay loam 
64 to 78 inches: Silt loam 

79E-Menfro silt loam, 18 to 25 percent slopes 

Map Unit Setting 
Elevation: 340 to 1,020 feet 
Mean annual precipitation: 29 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 170 to 210 days 

Map Unit Composition 
Menfro and similar soils: 85 percent 
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Map Unit Composition 
Zanesville, eroded, and similar soils: 85 percent 

Description of Zanesville, Eroded 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional}: Side slope, nose slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Loess over residuum 

Properties and qualities 
Slope: 1 0 to 18 percent 
Depth to restrictive feature: 19 to 32 inches to fragipan; 40 to 80 inches 

to paralithic bedrock; 40 to 80 inches to lithic bedrock 
Drainage class: Moderately well drained 
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 3.8 inches) 

Interpretive groups 
Land capability (nonirrigated): 4e 

Typical profile 
O to 4 inches: Silt loam 
4 to 19 inches: Silty clay loam 
19 to 39 inches: Silt loam 
39 to 57 inches: Channery silt loam 
57 to 67 inches: Bedrock 

340D3-Zanesville silty clay loam, 10 to 18 percent slopes, 
severely eroded 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Zanesville and similar soils: 85 percent 

Description of Zanesville 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional}: Backslope 
Landform position (three-dimensional}: Side slope, head slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
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Properties and qualities 
Slope: 1 0 to 18 percent 
Depth to restrictive feature: 19 to 32 inches to fragipan; 40 to 80 inches 

to lithic bedrock 
Drainage class: Moderately well drained 
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately high (0.01 to 0.20 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 3.8 inches) 

Interpretive groups 
Land capability (nonirrigated): 6e 

Typical profile 
o to 2 inches: Silty clay loam 
2 to 19 inches: Silty clay loam 
19 to 39 inches: Silt loam 
39 to 49 inches: Channery silt loam 
49 to 59 inches: Bedrock 

376A-Cisne silt loam, bench, O to 2 percent slopes 

Map Unit Setting 
Elevation: 360 to 840 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Cisne, bench, and similar soils: 90 percent 

Description of Cisne, Bench 

Setting 
Landform: Structural benches 
Landform position (two-dimensional): Shoulder, backslope, summit 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Pe loesslroxana loess/glacial drift 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Poorly drained 
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.01 to 0.06 in/hr) 
Depth to water table: About 0 to 12 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 10.0 
Available water capacity: High (about 10.0 inches) 
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46 to 58 inches: Clay loam 
58 to 80 inches: Loam 

Description of Kell 

Setting 
Landform: Till plains 
Landform position (two-dimensionaO: Backslope 
Landform position (three-dimensional): Head slope, side slope 
Down-slope shape: Linear 
Across-slope shape: Linear 

Properties and qualities 
Slope: 10 to 18 percent 
Depth to restrictive feature: 20 to 40 Inches to paralilt1ic 1.JEatlrock; 20 to 

40 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting fayer to transmit water (Ksat): Low to high 

(0.01 to 2.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 5.2 inches) 

Interpretive groups 
Land capability (nonirrigated): 4e 

Typical profile 
O to 3 inches: Silt loam 
3 to 7 inches: Silt loam 
7 to 13 inches: Silt loam 
13 to 35 inches: Very channery silty clay loam 
35 to 60 inches: Bedrock 

* 908D3-Hickory-Kell clay loams, 10 to 18 percent slopes, 
severely eroded 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Hickory and similar soils: 50 percent 
Kell and similar soils: 50 percent 

Description of Kell 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Head slope, side slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
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Properties and qualities 
Slope: 1 0 to 18 percent 
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock; 20 to 

40 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Low to high 

(0.01 to 2.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 5.2 inches) 

Interpretive groups 
Land capability (nonirrigated): 4e 

Typical profile 
O to 7 inches: Clay loam 
7 to 13 inches: Silt loam 
13 to 35 inches: Very channery silt loam 
35 to 60 inches: Bedrock 

Description of Hickory 

Setting 
Landform: Till plains 
Landform position (two-dimensiona0: Backslope, shoulder 
Landform position (three-dimensional): Head slope, side slope 
Down-slope shape: Linear 
Across-slope shape: Linear 

Properties and qualities 
Slope: 10 to 18 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately 

high to high (0.60 to 2.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 1 0 percent 
Available water capacity: High (about 9.9 inches) 

Interpretive groups 
Land capability (nonirrigated): 4e 

Typical profile 
0 to 8 inches: Clay loam 
8 to 46 inches: Clay loam 
46 to 58 inches: Clay loam 
58 to 80 inches: Loam 

908F-Hickory-Kell silt loams, 18 to 35 percent slopes 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
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.;,/f: 3382A-Belknap silt loam, Oto 2 percent slopes, frequently 
flooded 

Map Unit Setting 
Elevation: 330 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 200 days 

Map Unit Composition 
Belknap, frequently flooded, and similar soils: 85 percent 
Minor components: 4 percent 

Description of Belknap, Frequently Flooded 

Setting 
Landform: Flood plains 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Silty alluvium 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Somewhat poorly drained 
Capacity of the most limiting fayer to transmit water (Ksat): Moderately 

high to high (0.20 to 2.00 in/hr) 
Depth to water table: About 6 to 24 inches 
Frequency of flooding: Frequent 
Frequency of ponding: None 
Available water capacity: Very high (about 13.7 inches) 

Interpretive groups 
Land capability (nonirrigated): 3w 

Typical profile 
O to 7 inches: Silt loam 
7 to 59 inches: Silt loam 
59 to BO inches: Silt loam 

Minor Components 

Bonnie, frequently flooded 
Percent of map unit: 2 percent 
Landform: Flood plains 
Landform position (two-dimensional): Toeslope 
Down-slope shape: Linear 
Across-slope shape: Linear 

Piopolis, frequently flooded 
Percent of map unit: 2 percent 
Landform: Flood plains 
Landform position (two-dimensional): Toeslope 
Down-slope shape: Linear 
Across-slope shape: Linear 
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Area of Interest (AOI) 

D Area of Interest (AOI) 

Soils 

CJ Soil Map Units 

Soil Ratings 

□ 
□ 

□ 
□ 

Not prime farmland 

All areas are prime 
farmland 

Prime farmland if drained 

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing season 

D Prime farmland if irrigated 

□ 

151 

~ 

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the growing 
season 
Prime farmland if irrigated 
and drained 

Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the growing 
season 

n ~ 
Custom Soil Resource Report 

Legend-Farmland Classification (Permit 375 - 6.24 Acres IBR) 

MAP LEGEND 

D Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer 

□ Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 60 

□ Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium 

D Farmland of statewide 
importance 

□ Farmland of local 
importance 

□ Farmland of unique 
importance 

Not rated or not available 

Polltlcal Features 

Municipalities 

• Cities 

D Urban Areas 

Water Features 

1!!11 Oceans - Streams and Canals 

Transportation 

+++ Rails 

Roads 
,,,,..,,. Interstate Highways 

.,,...,,, US Routes 

State Highways 

.-,'V Local Roads 

Other Roads 

MAP INFORMATION 

Original soil survey map sheets were prepared at publication 
scale. Viewing scale and printing scale, however, may vary from 
the original. Please rely on the bar scale on each map sheet for 
proper map measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 
Coordinate System: UTM Zone 16N 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: 
Survey Area Data: 

Williamson County, Illinois 
Version 4, Jun 19, 2007 

Date(s) aerial images were photographed: 1998 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident. 
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Map 
Unit 

2A 

8E3 

12A 

13A1 
13B1 

14B1 
14C1 
14C2 
14C3 
14D2 
14D3 

337A 
337B 

382A 

Total 

Soil Tech, Inc. 

Pond Creek Mine #1 - Permit #375 
Attachment 11.13.B 

Pre-Mining Soil Capability Classification and Acres 

Support Area 
Land Prime Farmland 

Slope Use Neg. High 
Name Class Capab. Prime Deter. Cap. 

ac ac 

Cisne 0 -1.5 PF 8.47 

Hickory 12 -18 LC 

Wynoose 0 - 1.5 HC 76.18 

Bluford 0-1.5 PF 46.70 3.20 
Bluford 1.5-4.0 PF 84.37 12.80 

Ava 1.5-4.0 PF 28.16 
Ava 4-7 HC 7.96 
Ava 4-7 HC 8.14 
Ava 4-7 LC 
Ava 7-12 HC 3.60 
Ava 7 -12 LC 

Creal 0 -1.5 PF 38.60 0.40 
Creal 1.5-4.0 PF 2.26 0.10 

Balknap 0 -1.5 PF 130.00 

338.56 16.50 95.88 

Other Total 
ac ac 

8.47 

2.45 2.45 

76.18 

49.90 
97.17 

28.16 
7.96 
8.14 

75.18 75.18 
3.60 

11.73 11.73 

39.00 
2.36 

130.00 

89.36 540.30 

Page 1 of 1 wcsoilcap- 12/15/2004 -6:12 PM 
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Part III Paxi L{ 

HYDROGEOLOGIC INFORMATION 

I) Regional Hydrogeologic Characteristics 

As described in Illinois State Geological Survey Circulars 192, 198,207,212,222,225,232,248, Coop 1, 
etc., other sources or personal lmowledge provide the following required hydrogeologic information. 

A) Describe the major and minor surficial aquifers of the permit area and adjacent areas. 

RESPONSE: The following information was previously listed in Permit 375. 
Major surficial aquifers - None 
Minor surficial aquifers - Scattered sand and gravel in the Saline River and Big 
Muddy River valleys and their larger tributaries. 

B) List the major and minor drift, bedrock valley, and buried bedrock valley aquifers of the area. 

RESPONSE: The following information was previously listed in Permit 375. 
Major drift aquifers - None. 
Minor drift aquifers - Drift filled valleys associated with the Saline River and Big 
Muddy Rivers and their larger tributaries; and isolated sand and gravel lenses 
contained within glacial till. 
Major bedrock valley aquifers - None. 
Minor bedrock valley aquifers - None. 
Major buried bedrock valley aquifers - None. · 
Minor buried bedrock valley aquifers - Big Muddy River Buried Valley system. 

C) List the major and minor bedrock aquifers in the area. 

RESPONSE: The following information was previously listed in Permit 375. 
Major bedrock aquifers - None. 
Minor bedrock aquifers - Pennsylvanian age coal seams, limestones and 
sandstones; and Mississippian age limestones. 

D) List the generalized water yield, supply, and potential use of these aquifers. 

RESPONSE: The proposed mine is located in the glaciated upland area of northern Williamson 
County. It is situated at the headwaters of the major drainage systems of the 
region. In this area, no specific geologic unit has been identified as a major 
surficial aquifer. According to Illinois State Geological Survey (ISGS) Circular 
212, "the best potential sources oflarge supplies of water are sand and gravel 
deposits in the major valley systems. Unfavorable conditions generally prevail 
elsewhere because water yielding sand and gravel is absent, the bedrock 
formations are tight, or the available groundwater is of poor quality." No major 
aquifers exist in the permit or adjacent area. However, minor surficial aquifers 
associated with a few drift-filled valleys north and west of the permit area may, in 
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some instances, be capable of supplying enough water for relatively small 

commercial, industrial, municipal or irrigation purposes. Sand and gravel 

aquifers, where present, generally yield 20 gallons per minute or more. The 

Pennsylvanian and Mississippian age bedrock aquifers can usually v10vide only 

enough water for individual domestic supplies. Yields from wells completed in 

these formations are usually less than 10 gallons per minute with yields less than 5 

gallons per minute common. The low permeabilities of the Pennsylvanian System 

rocks cause the water in the deeper formations to be highly mineralized. 

Therefore, some deeper bedrock aquifers may contain water whose quality is 

unsatisfactory without expensive treatment and, generally, are not developed. 

Recharge to these bedrock aquifers is primarily from precipitation which 

percolates into and through the overlying unconsolidated materials. Recharge 

primarily takes place at outcrop areas for the various bedrock units. 

2) Area Specific Hydrogeologic Characteristics 

A) I) Provide a description of the areal and structural geology of the permit, shadow area and 

adjacent areas for the deeper of either the stratum innnediately below the lowest coal seam to be 

mined, or any aquifer below the lowest coal seam to be mined which may be adversely impacted 

by mining. Provide logs showing the lithologic characteristics including physical properties and 

thickness of each stratum and the location of groundwater where encountered. Provide location 

and elevations of test borings or core samplings on pre-mining land use map or other designated 

map. 

RESPONSE: The proposed mine is located in the southern part of the Illinois Basin. The two 

principal coal seams with mineable thickness are the Herrin No. 6 and the 

Springfield No. 5 Seam, and a part of the Carbondale Formation of the Middle 

Pennsylvanian Age. All overlying strata up to the unconsolidated soils also 

belong to the Pennsylvanian System. The soils materials were deposited in the 

Pleistocene and measures about 20 feet. The soils zone consists of clays and does 

not perform well as an aquifer. 

There are no major aquifers in the mine area or in the adjacent area. The 

Pennsylvanian sandstones and limestones may be considered as minor aquifers 

with low permeability and porosity and is highly mineralized. Yields are low in 

the range of 1 to 10 gallons per minute. Use of these resources would be minimal 

due to depth from the surface and the requirement for deep wells. 

Regional dip for the Herrin No. 6 seam is to the northeast at less than one percent. 

However, variations occur locally in the strata as evidence from the surrounding 

mines in the No. 6 Seam. The depth to the No. 6 Seam ranges from 450 vertical 

feet to 600 vertical feet with seam floor elevation ranging from 90 feet above 

MSL in the southwest comer of the shadow area an elevation of70 feet below 

MSL in the northeast comer. The Springfield No. 5 Seam is located 

approximately 80 feet below the No. 6 seam with the interval ranging from 70 feet 

to 90 vertical feet. 
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The Herrin No. 6 seam is overlain by a gray shale regionally identified as the 
Energy Shale. The thickness ranges from zero to 18 feet as found in the drillholes 
in the mining assigmnent. This gray shale is silty material. Above the Energy 
Shale is a black shale regionally identified as the Anvil Shale. This shale has silty 
material. The thickness of the Anvil Shale is zero to 8 feet as found in the 
corehole data. The Brereton Limestone is found as the next unit above the Anvil 
Shale. This limestone is described as hard. It ranges in thickness from 3 feet to 
10 feet. 

The immediate floor of the Herrin No. 6 seam is described as claystone. This 
material ranges in particle size from very silty at the top of the material to grainy 
at the bottom. The thickness ranges from 3 inches to 4 feet. Beneath this 
material, the floor material grades to sandy shale and then limestone. 

The Springfield No. 5 Seam roofrock is composed of the Dykersburg Shale. This 
shale is thick (up to 40 feet above the coal) and consists of silty, non-marine 
material. 

The Springfield No. 5 Seam floor consists of a claystone that ranges in particle 
size as silty in the top to sandy in the bottom. The material eventually grades into 
sandstone. Some portions of the floor contains limestone nodules. 

The coreholes were originally drilled by Madison Coal Company in the 1920's 
and were preserved by the Illinois State Geological Survey. The descriptions of 
this data are detailed and the information is consistent to the drillhole data that 
was produced in 2004 (8312CP). 

2) Provide chemical analyses of each stratum down to and including the deeper of either the 
stratum immediately below the lowest coal seam to be mined or any aquifer below the 
lowest coal seam to be mined which may be adversely impacted by mining. 

The analyses shall identify those strata that may contain acid or toxic-forming or 
alkalinity-producing materials and determine their content. 

RESPONSE: Refer to Attachment III.2.A.2 for the acid-base account. 

RESPONSE: 

3) Provide coal seam(s) name and number and an analysis of the coal seam(s) as to total 
sulfur and pyritic sulfur. On the pre-mining land use, operation, or other designated map 
show all coal crop lines and the strike and dip of the coal to be mined. 

Drill Hole No. 8312 CP coal quality had the following results. 

Total Sulfer 
Pyritic Sulfer 
Sulfate Sulfur 
Organic Sulfer 

Herrin No. 6 Seam 
3.67% dry 
0.93% dry 
0.27% dry 
2.47% dry 
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Refer to Attachment ill.2.A.3 for additional information for Sulfur Forms Results. 
Refer to Map 6UG - Operations Plan Map (Underground Mining). 

4) For room and pillar mining operations, the thickness and engineering properties of clay or 
soft rocks such as clayshale, if any, in the stratum immediately above and below each coal 
seam to be mined. 

RESPONSE: NI A. The current method of mining is longwall mining. 

5) Applicants may request that the Department waive in whole or in part the information 
required nnder questions 2 thru 4 above. Waiver requests should be submitted to the 
Department for review prior to submission of an application. Applications containing 
nnapproved waiver requests may result in prolonging the application review or in 
application denial. 

RESPONSE: NI A. A waiver of the above information has not been requested. 

B) Gronnd Water Information 

1) Provide the location on the hydro logic or other designated map, and ownership of existing 
wells, springs, and other gronnd water resources for the permit area and adjacent area. 

RESPONSE: Refer to Attachment IV.3.B.5.c, Map 2-Identification of Interests and Map 4 -
S.F. Hydrologic Information for information regarding the location and ownership 
of existing wells and other ground water supplies within the proposed shadow 
area and within½ mile of the shadow area boundary. 

2) Provide a description of seasonal ground water quality including at a minimum the 
following: 

pH 
total dissolved solids 
hardness 
alkalinity 
acidity 
sulfates 
total iron 
total manganese 
total chlorides 

RESPONSE: Refer to Attachment ill.2.B.2 for the results of the ground water monitoring which 
reflect seasonal variations in ground water quality. The results show very little 
variation in water quality during the monitoring period. 

3) Provide a description of seasonal ground water quantity including at a minimum the 
appropriate rates of discharge or usage and the elevation ofpotentiometric surface of the 
coal to be mined, and in each water-bearing stratum above the coal to be mined, and in 
each water-bearing stratum below the coal to be mined which may be potentially 
impacted. 
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RESPONSE: The vast majority of the residents in the vicinity of the permit area obtain their 
water supply from rural and municipal water systems that serve the area. No one 
within the shadow area reported using ground water as their primary source of 
water as their primary source of water and only two residents within½ mile of the 
shadow area reported using a well or cistern for their primary water supply. Six 
(6) monitoring wells were installed around the perimeter of the surface effects 
area to gather baseline information about the shallow ground water resources in 
the permit area. No groundwater monitoring wells were installed into the 
bedrock. Water levels in the shallow monitoring wells showed a gradual decline 
during the summer months before rebounding in late October following average 
rainfall. Ground water levels generally increase during the late winter and spring 
during periods of excess rainfall and decline during the summer and fall months 
when evapotranspiration rates are high and precipitation decreases. 

C) 

The location of potentiometric surface of the coal to be mined is undetermined. 
Possible water bearing strata could be the Trivoli Sandstone located 
approximately 160 feet vertically above the No. 6 Seam and the Anvil Sandstone 
located above the Brereton Limestone (approximately 20 feet vertically above the 
No. 6 Seam) appear as the only identifiable sandstones in the geologic column. 
ISGS data for the region indicates that the potential of water production is 
minimal and the potential for groundwater recharge is limited due to the extent of 
impermeable shales found above and below the sandstones and coal beds. 

Surface Water Information 

I) Provide the name, location, ownership, and description of all surface water bodies, lakes, 
streams, impoundments, and springs within and adjacent to the proposed permit and 
shadow areas. Provide the location of any discharge or drainage into any surface water 
bodies listed above. 

RESPONSE: The location of the proposed mining area is within the upper reaches of a larger 
watershed and provides varied physical relief. As such, there are no large surface 
water bodies or lakes within the mining area. Streams above the shadow area are 
considered to be intermittent and are charged by runoff from precipitation events. 
There are no known springs in the shadow area. There are numerous farm ponds 
in the area. There are no impoundments of20 acre feet capacity. 

Refer to Map 4 S.F. Hydrologic Information Map 

2) Provide for surface water bodies listed under 2)(c)(l) above information on surface water 
quality and quantity sufficient to demonstrate seasonal variation and water usage. 

a) Water quality description shall include at a minimum, baseline information as 
follows: 

pH 
total suspended solids 
total dissolved solids 
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alkalinity 
acidity 
sulfates 
total iron 
total manganese 
total chlorides 

RESPONSE: See Attachment III.2.C.2. for baseline monitoring information of surface water 
streams in the permit area. 

b) Water quantity description shall include at a minimum base information on 
seasonal flow rates. 

RESPONSE: See Attachment III.2.C.2. for information on flow rates during the monitoring 
period. The data reflect significant periods of "no flow" that are typical of 
ephemeral headwater steams in the area. Most of the streams only flow in direct 
response to rainfall. Thus, the flow rates vary depending on the size of the 
watershed, antecedent moisture conditions and the amount of precipitation. 

D) Protection ofRydrologic Balance 

1) The applicant shall provide a determination of the probable hydrologic consequences, 
(PRC) of the proposed shadow operations, on the proposed permit area, and adjacent 
areas with respect to the hydrologic regime and water quality and quantity in surface and 
ground water systems under all seasonal conditions. The determination of PRC shall 
include findings on the following: 

a) Will the proposed surface coal mining and reclamation operations have adverse 
impacts to the hydrologic balance; 

RESPONSE: Construction of the mine facilities and the ongoing surface activities will disturb 
the land surface and will inevitably result in some changes to the surface water 
and ground water systems due to changes in drainage patterns and storm water 
runoff characteristics. However, the proposed surface facilities and underground 
mining operations have been located and designed to minimize any changes to the 
prevailing hydrologic balance within the permit and adjacent area. Therefore, the 
proposed activities are not expected to have significant adverse impacts on the 
hydrologic balance within the proposed permit and shadow areas as well as the 
adjacent areas. The impacts that the surface facilities and underground mining 
operations will have on the surface and ground water regimes are different and, 
therefore, will be discussed separately. 

Surface Facilities Impacts to Surface Water - The effects on surface water quality 
will be negligible because the percentage of the watershed to be disturbed by the 
mining operation is small compared to the watershed of the receiving stream. 
Surface activities will expose buried strata to the atmosphere and surface water, 
which will tend to increase the total dissolved solids in surface runoff. Potentially 
acid-producing materials excavated during the shaft and slope construction will be 
carefully handled and covered with soil material to limit their exposure. Coal 
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processing wastes will be placed in the refuse disposal area and covered with soil 

materials to minimize contact with surface runoff. Therefore, pH levels should 

remain relatively unaffected. Should runoff from the refuse disposal area develop 

acidic characteristics, the runoff will be collected and neutralized to meet water 

quality standards. During mining and reclamation activities, erosion and sediment 

control measures will be applied to disturbed areas in order to minimize 

contamination of surface runoff. Sediment loading may actually improve over 

pre-mining conditions as a result of utilizing best management practices such as 

establishing and maintaining vegetative cover in areas that are currently cropland, 

construction of sedimentation basins, and decreasing peak flows and velocities by 

intercepting and retaining storm water runoff. As a result of the increased 

mineralization discussed above, which tends to cause fine suspended particles to 

coalesce and settle, suspended solids may be lowered as a result of the proposed 

activities. Runoff from disturbed areas will pass through approved sediment ponds 

for treatment before release and will meet appropriate water quality criteria 

(NPDES). Further discussion of the potential impacts of the surface facilities on 

specific surface water quality parameters is presented below in Part ill.2.D. l .d. 

Surface Facilities Impacts to Ground Water - There are no significant aquifers 

located in the permit area. Due to the nature of the surface facilities, activities on 

the surface would be more likely to impact surficial aquifers, if they were present, 

than the deeper bedrock aquifers. The placement of development waste and coal 

refuse on the surface is unlikely to have any effect on bedrock aquifers because 

there is little relationship between these deeper aquifers and local infiltration. The 

thin mantle of glacial till on the surface consists primarily of clay and silt sized 

materials and lacks continuous sand lenses, which severely limits infiltration and 

the amount of ground water present. Therefore, it is unlikely the proposed 

operations will adversely impact the quantity or quality of ground water in the 

permit or adjacent area. 

Shaft and slope construction will establish interconnections between the surface, 

the water-bearing strata and the coal seam. However, utilizing fully-grouted 

and/or lined mine openings will prevent or minimize the migration of ground 

water to the coal seam via the openings. Localized, short-term reductions in 

potentiometric head may occur in water-bearing units encountered during shaft 

and slope construction. Following completion of the shafts and slope, a return to 

original water levels should occur in all water-bearing units. The shafts and slope 

have been located above the 100-year flood level and out of drainage courses to 

prevent introduction of surface water into the coal seam and ground water system. 

Shaft and slope development rock will be used for fill material in the supply 

storage yard and beneath the coal storage areas. Results of the acid/base analysis 

of the overburden indicate that placement of the shaft and slope materials on the 

surface will not produce acidic leachate. The development material will be 

compacted to provide an impervious base for the coal storage sites and limit 

infiltration. The fine-grained soil materials that underlie the refuse disposal area 
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exhibit very low permeability that will inhibit infiltration and percolation of 
leachate from the refuse pile into the ground water system. Covering the refuse 
material with clay will protect the material from the effects of oxidation and 
erosion as well as minimize the potential for impacts to ground water resources by 
minimizing leachate production. 

Underground Mining Operations Impacts to Surface Water - High extraction 
mining in the proposed shadow area can be expected to cause considerable surface 
subsidence as detailed in the subsidence control plan contained in Part IV.3.B. of 
this application. Although considerable changes in the surface elevations will 
occur, adverse impacts to the quantity and quality of surface water in the shadow 
area and adjacent area are not anticipated. 

The shadow area topography is characterized by gently rolling terrain with surface 
elevations ranging from approximately 440 feet along the larger stream channels 
located in the northwestern portion of the shadow area to over 570 feet at the crest 
of ridges between adjacent drainage courses in the far southeastern portion of the 
expanded shadow area. The proposed mining area is located beneath the 
headwater reaches of the named and unnamed streams that drain the permit area. 
These streams exhibit dendritic drainage patterns and have relatively steep 
gradients typical of upland headwater drainages in the area. With the exception of 
one north-south oriented panel on the far west side, the proposed longwall panels 
are laid out in an east-west direction while the majority of the streams in the 
shadow area generally flow from south to north toward Pond Creek and the Saline 
River, which are the major surface water features in the adjacent area. Thus, the 
subsidence troughs generally will be oriented both perpendicular and parallel to 
the direction of stream flow. Subsidence related changes in the shadow area 
topography can produce surface depressions with localized ponding of surface 
water or interception of ground water where the water table is near the surface. 
The proposed subsidence mitigation plan calls for re-establishing pre-mining 
drainage patterns by grading and/or tiling to drain areas of trapped or standing 
water. 

Longwall and other high-extraction mining methods cause collapse, fracturing, 
bed separation, and bedding plane slip in the roof strata above the mined seam. 
The height of the disturbed zone depends on the thickness of the mined coal, 
geometry of the mined panel, the rate of mining face advancement, and the 
geological characteristics of the overburden. The area of disturbance above a 
high-extraction mining area is generally divided into four zones, based on the 
extent and type of disturbance. The four zones are: the zone of primary caving 
where the immediate roof collapses irregularly to fill the mined void; the fractured 
zone where strata breakage and bed separation occur along existing bedding 
planes; the continuous bending or deformation zone where strata between the 
fractured zone and the surface bend downward without breaking; and the surface 
zone where tensile strain at the surface causes shallow fractures to develop. 
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Subsidence effects on the quantity of surface water can be created by two 
mechanisms resulting from the full-extraction mining operations. These two 
mechanisms are the progression of cracking and caving of the bedrock above the 
mining area and surface cracking resulting from horizontal strains created by 
deformation within the subsidence trough. 

The combined height of the caved and fractured zones where changes in 
permeability due to subsidence occur has been described by various investigators 
to range from 30 to 60 times the thickness of the extracted seam. The lower end 
of this range is typical of areas where the overburden is composed of a high 
percentage of weak and more elastic strata similar to the geologic conditions at 
Pond Creek I Mine. On the other hand, the upper end of this range was recorded 
only in mining with overburden composed entirely of brittle rock (limestone and 
sandstone). Therefore, considering the presence of mostly more elastic shales in 
the overburden for Pond Creek 1 Mine, it is estimated that the impacts of 
subsidence on strata permeability would reach up to 40 times the mining height. 
Based on an average extraction height of 6.5 feet, this would indicate the zone of 
disturbance could reach 260 feet above the mine opening. Therefore, based on the 
thickness of the consolidated overburden in the permit area, the cracked and caved 
zone is not likely to reach the surface and cause loss of stream flow. 

The other mechanism which could impact creek flow is surface cracking resulting 
from subsidence-induced strains due to deformation above the caved zone. 
Infiltration from the creek to the shallow ground water regime through the alluvial 
deposits along the streams already occurs. The occurrence of tensile cracks on the 
surface will not necessarily result in increased loss of flow from the streams. 
Several studies of the impacts of subsidence on surface water bodies have 
indicated that the subsidence cracks are limited in depth by the development of 
compressive stresses replacing the tensile stresses that cause surface cracking. 
Development of this type of crack would be limited due to the thickness of the 
unconsolidated alluvium material. Further, the presence of the fine-grained 
sediments in the stream beds will hasten the process of sealing the cracks. The 
presence of over 400 feet of overburden between the surficial deposits and mined 
coal, composed of approximately 60% elastic rock types (shales, siltstones and 
claystones ), will also limit the potential flow of water from the creek. 

All underground mining will be below drainage, so no water from the mine voids 
will gravity flow to surface water. During mining, pumpage from the mine to the 
surface may increase surface quantities but only marginally given the size of the 
receiving stream. Since the quantity will be only marginally increased during 
mining, any effect on quality will also be small. The net effect during mining, 
although marginal, will be similar to the effects caused by the surface activities 
(i.e. increased mineralization). After mining, no impacts to the surface water 
quality are anticipated. 
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( Underground Mining Operations Impacts to Ground Water- No significant, 

detrimental impacts on drinking, domestic and residential water supplies are 

anticipated due to the proposed mining operations for several reasons. Although 

planned subsidence mining methods are proposed, the geologic conditions of 

Pond Creek 1 Mine are favorable for limiting the impacts of any planned 

subsidence on both surface and ground water hydrology. The unconsolidated soil 

deposit which lies at the surface is composed of fine-grained materials consisting 

primarily of clay and silt with lesser amounts of sand. The soil thickness is 

generally from about 10 to 20 feet and the minimum thickness of the consolidated 

overburden between the mined coal and the bottom of the surficial deposits is 

approximately 480 feet. Based on the nature and thickness of the consolidated 

overburden in the permit area, subsidence is not likely to have significant, long­

term impacts on ground water supplies. 

Numerous studies have been conducted to determine the effects of surface 

subsidence due to underground mining on unconsolidated and bedrock aquifers. 

Booth and Spande described the impacts oflongwall mining the No. 6 Coal Seam 

in south-central Illinois. At the subject mine location, the coal seam was about 10 

feet thick and was being mined at a depth of about 725 feet. The major aquifers 

above the mined coal seam included the Mt. Carmel Sandstone and alluvial and 

glacial sediments. The results of the study indicated some increase in 

permeability of the sandstone strata after undermining, and a temporary decrease 

in water levels of up to 3 6 feet. The water levels recovered gradually after the 

longwall face passed, and within a month returned to the approximate pre-mining 

levels. Other studies were conducted of a longwall mining operation in Saline 

County, Illinois where the No. 6 Coal Seam was 5.6 feet thick and about 400 feet 

below the ground surface. The studies concluded that the subsidence slightly 

increased the permeability of the Trivoli Sandstone aquifer, located approximately 

213 feet above the mined coal. No impacts on permeability or water levels in the 

glacial drift aquifer were noticed. A third study was conducted of the impacts of a 

longwall mining operation on glacial and sandstone aquifers at a mine in western 

Illinois mining the No. 6 Coal Seam. The coal seam at this mine was 6.5 feet 

thick and the coal is overlain by 140 to 240 feet of bedrock and 70 to 160 feet of 

unconsolidated glacial sediments. The Trivoli Sandstone, a major aquifer in the 

area, is located about 150 feet above the mined coal. This study concluded that 

the subsidence increased the hydraulic conductivity of the Trivoli Sandstone by 

about one order of magnitude, and by two to three orders of magnitude in the 

shales. The study also found water levels in the glacial aquifers were increased 

due to the impacts of subsidence, and water levels in the sandstone decreased. It 

should be pointed out that the sandstone and shales for this latter case were within 

the caving and fracture zones described above. 

Should subsidence affect a ground water supply, the impacts would be expected to 

be similar to the impacts described in the first two studies discussed above. 
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Therefore, the potential impacts due to planned subsidence on water supply wells 

located above a mining panel in the bedrock aquifer could be a temporary 

lowering of water levels. The water levels should recover to pre-mining levels 

within a few weeks after subsidence occurs. The possibility of decreasing water 

levels after subsidence has occurred is typically caused by increasing permeability 

of the water bearing strata. However, the decrease in water level in most wells is 

compensated for by an increased well yield. Therefore, the slight decrease of 

water levels after mining in some wells does not materially affect the post-mining 

water availability. The studies have indicated that aquifers in unconsolidated 

materials are not typically impacted by subsidence, even if shallow bedrock 

aquifers are impacted. Therefore, wells completed in the surficial deposits are not 

expected to be impacted by the planned subsidence mining. 

b) Are acid forming or toxic forming materials present that could result in 

contamination of surface and/or ground water supplies; 

RESPONSE: The only potential acid-forming strata in the overburden, identified and described 

in Part ill-Attachment ill.2.A, are the Energy Shale and the underclay beneath the 

coal seam. However, both of these units are relatively thin, constituting a small 

percentage of the total overburden to be removed during shaft and slope 

installation. These units also exhibited only slightly negative acid-producing 

potentials. Because of this, the acid-producing potential will be negated by the 

alkalinity of the rest of the overburden. Consequently, no acid surface water or 

( groundwater will develop to contaminate water supplies. 
,,, 

c) Will the proposed surface coal mining and reclamation operations result in 

contamination, diminution or interruption of an underground or surface source of 

water within the proposed permit or adjacent areas which is used for legitimate 

purposes; and 

RESPONSE: As stated in Part ill.2.D.1.a. and b: above, the proposed operations are not 

expected to contaminate, reduce, or interrupt any underground or surface source 

of water of anyone within the permit or adjacent areas. 

d) What impact(s) will the proposed surface coal mining and reclamation 

operations bave on including, but not limited to the following parameters: 

RESPONSE: The following discussions generally address impacts associated with the mine's 

surface facilities since the underground operations are not expected to impact the 

majority of the listed parameters. 

i) Sediment yield from the disturbed area; 

RESPONSE: Sediment yield will increase somewhat from the disturbed area during 

construction of the facilities and during the ongoing mining and reclamation 

activities. However, sediment control ponds will limit the off-site sediment 

movement to an acceptable amount. Ponds will be constructed and maintained to 

insure the effluent standards will be met. Within a few years after mining has 
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ceased and reclamation is completed, sediment yield is expected to return to 

approximate pre-mining levels. 

i1) Ac1d1ty; 

RESPONSE: Previous studies have found that acidity levels increase downstream of surface 

mined areas. This is likely due to the exposure of acid-producing materials (pyrite 

anq marcasite) by the large areas of disturbance associated with surface mining 

op6rations. In contrast, underground mining operations disturb much smaller 

areas and thus expose less potentially acid-producing materials to the atmosphere. 

Therefore, acidity levels are expected to be only slightly increased by the proposed 

mining operation. 

iii) Total suspended solids; 

RESPONSE: Total suspended solids, like sediment yields, will increase somewhat during 

mining and early reclamation activities. However, drainage from disturbed areas 

will be passed through sedimentation ponds in insure effluent standards will be 

met. Within a few years after mining has ceased and reclamation is completed, 

total suspended solids should return to approximate pre-mining levels. Post­

mining suspended solids concentrations may actually be lower due to the 

conversion of some pre-mining cropland areas to other land uses that are less 

susceptible to erosion. 

iv) Total dissolved solids; 

RESPONSE: Total dissolved solids will increase in both groundwater and surface water. Major 

ions will be calcium, magnesium, bicarbonate and sulfate. However, the water 

quality will be satisfactory for fish, wildlife, waterfowl, livestock, irrigation, and 

recreation. 

v) Flooding or stream flow alterations; 

RESPONSE: Proposed activities should not cause or aggravate downstream flooding. A 

relatively small portion of the total Unnamed Tributary of Pond Creek watershed 

will be affected. However, minor stream flow alterations are necessary to 

construct the mine facilities and allow mining of the area. The facilities have 

been laid out and designed to minimize impacts to stream flows. After 

reclamation is complete the permanent impoundments should result in lower flood 

peaks and larger base flows in the Unnamed Tributary of Pond Creek. Refer to 

Attachment Part ill.2.D. l.d.v. for additional information. 

vi) Availability of surface and ground water; and 

RESPONSE: Although considerable changes in the surface elevations will occur, no change in 

the availability of surface water in the shadow area and adjacent area are 

anticipated. The potential impacts due to planned subsidence on water supply 

wells in the bedrock aquifer could be a temporary lowering of water levels. The 
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water levels should recover to pre-mining levels within a few weeks after 

subsidence occurs. The lowering of water levels after subsidence has occurred is 

typically caused by increasing permeability of the water bearing strata. However, 

the decrease in water level in most wells is compensated for by an increased well 

yield. Therefore, the slight decrease of water levels after mining in some wells 

does not materially affect the post-mining availability of ground water. 

2) The Department will review permit revision applications to determine whether a new or 

updated PHC determination will be needed. Prior to submission of a permit revision 

application, applicants must contact the Department for this determination. Sufficient 

information on the proposed revision must be submitted with the request for the PHC 

determination to allow the Department to make its determination. 

RESPONSE: This application is for a revision of an existing permit. 

3) Surface Water Monitoring Program 

a) Has an N.P.D.E.S. permit been applied for? 

Yes X No ___ _ 

RESPONSE: NPDES Permit has been issued. Additional copies of this revision has been 

submitted to IBP A for review. 

b) 1) Has an N.P.D.E.S. permit been obtained? 

Yes_.X_No __ _ 

If yes, give the permit number, the date issued, the expiration date, and the 

number of discharge points monitored. If additional discharge points are 

proposed by this application, list discharge numbers. Locate on the Water 

Monitoring Map and number all discharge points for the proposed permit 

area. 

RESPONSE: NPDES Permit No. IL0077666 was issued on June 28, 2005. The permit will 

expire on July I, 2010. The permit was issued for eight discharge points. IEPA is 

reviewing a modification to add Outlets 009 and O 11. 

c) 

2) In accordance with 35 III. Adm. Code 406.l0l(b), is the applicant 

requesting that monitoring and reporting be on the basis of grab samples? 

Yes X No ____ _ 

Are N.P.D.E.S. reports to be submitted to satisfy the reporting requirements? 

Yes X No ____ _ 

If yes, provide the NPDES monitoring program including sampling method, 

sampling frequency and parameters to be analyzed. If not, submit a proposed 

monitoring and reporting program. Discharge information sheet is given in 

Schedule A and/or form 2C or 2D. Schedule A should be completed for all 

proposed discharge points. An estimate of the expected discharge concentration 

for each listed parameter must be indicated (or marked N/A) and a basis for that 

estimation provided. 

Revised by sm, UCM-1 - Part Ill, Version 1/91, page 13 



R18101

RESPONSE: Refer to Schedule A for the expected discharge concentrations for each listed 

parameter. 

If ammonia is to be utilized in wastewater treatment, indicate the discharge(s) 

resulting from this treatment and provide an estimate of the expected 

concentration (mg/I) of ammonia nitrogen (as N) from the discharge(s). 

RESPONSE: NIA Ammonia will not be used for the treatment of wastewater. 

d) Give a brief description of the water sampling and flow measurement equipment 

which will be used to monitor the discharges. 

RESPONSE: Water samples will be of the grab type. Discharge rates will be estimated from 

observations of flow depth and velocity at the discharge tubes, outflow channels, 

or other structures at the time of sampling. 

e) List the name and address of the laboratories which will perform the effluent and 

ground water sampling analyses. 

RESPONSE: Summit Environmental Services, Inc. 
200 East Union Street 
Marion, IL 62959 

f) Discuss the expected impact this mining operation will have on surface water flows 

and quality and the effect this will have on downstream water uses. 

RESPONSE: During active mining and construction of the refuse facilities are expected to have 

an attenuating effect on the peak discharges of surface water flows in streams 

downstream of the mine due to the retention of surface water runoff in 

sedimentation ditches. The effects on water quality will be negligible because the 

percentage of the watershed to be disturbed by the mining operation is small 

compared to the total watershed of receiving stream. Erosion and sediment 

control measures will be applied to minimize contamination of surface runoff. 

Sediment loading in wet weather may actually improve over pre-mining 

conditions as a result of good management practices by establishing and 

maintaining vegetative cover in areas that are currently cropland, construction of 

sedimentation ditches, and decreasing peak flows and velocities by intercepting 

and retaining storm water runoff. Runoff from disturbed areas will pass through 

properly designed and approved sediment ditches before release and will meet 

appropriate quality criteria (NPDES). Therefore, downstream water uses should 

not be adversely impacted. 

g) Is this proposed mining area covered by existing IBP A Subtitle D permits? 

Yes No_X~--

If yes, 

List the permit number( s) 
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2) Do the proposed mining boundaries exactly coincide with IEPA 
permitted boundaries? 

Yes ----"-'X,__ __ No 
(If no, delineate the IBP A Subtitle D permitted boundaries on the Water 
Monitoring Map). 

h) Are the TDS related conditions requested under 35 Ill. Adm. Code 406.203 
(from water quality requirements of Subtitle 3 for the discharge of total dissolved 
solids, chloride, sulfate, iron and manganese)? 

Yes_~X~ __ No ____ _ 

If yes, provide the following: 

I) Show that the discharge( s) will not cause an adverse effect on the 
environment in and around the receiving stream, by either: 

RESPONSE: Information and demonstrations will be submitted as required by IBP A. 

a) Demonstrating that the discharge will contain a concentration 
less than or equal to 3,500 mg/I sulfate and 1,000 mg/I 
chloride; or, 

RESPONSE: By utilizing sound engineering and mining practices, no adverse effects on the 
environment or in the vicinity of the receiving stream should occur. There are no 
public water supplies within the shadow area of the mine, which includes the 
proposed Coal Refuse Disposal Facility No. 2; therefore no adverse effects are 
anticipated. By complying with the effluent limitations, the minimization of total 
dissolved solids, chloride, sulfate, iron and manganese will be achieved. 

b) through actual stream studies. 

2) Show that the discharge(s) will not adversely affect any public water 
supply. 

RESPONSE: There no known water supplies located within the mine site, which include the 
refuse disposal facilities and the shadow area of the mine. The public water 
supply for this area originates from Rend Lake, over 10 miles to the northwest. 

3) Provide a detailed discussion of how you intend to comply with the 
good mining practices of 35 Ill. Adm. Code 406.204. 

RESPONSE: Initial disturbance of the permit area was required for construction of the surface 
facilities needed to support the underground mining operation. These facilities 
will remain in place for the life of the mine. The initial phase of the construction 
was to establish the drainage control structures such as collection ditches and 
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sediment basins to control runoff from the disturbed areas. Areas disturbed by the 

initial construction activities were revegetated immediately upon completion of 

construction to control erosion and sediment losses from the site. Shaft and slope 

development rock was used for fill material in the supply storage yard and beneath 

the coal storage areas. The development material was compacted to provide an 

impervious base for the coal storage sites. 

The existing refuse disposal facility and the proposed Coal Refuse Disposal 

Facility No. 2 have been designed so that all surface runoff from the refuse area 

will be collected and routed to sediment control structures for treatment prior to 

release. Water quality will be monitored to insure that all discharges from the 

refuse area comply with the NPDES effluent limitations prior to discharge. 

Covering the refuse disposal areas with clay material will protect the material 

from the effects of oxidation and erosion to minimize the potential for impacts to 

surface and ground water resources. 
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DISCHARGE LOCATION AND CHARACTERISTICS FOR NEW AND EXISTING MINES 

SCHEDULE A* 
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•.·•.~.FLCl~~IJ•}if~.iscJi~rgt··.· 
'.\fo:es-ii_ofre,s"ult_ f l°Oir( Pl'_e-~il}it&,tiOn·.-_ · 

sooLING MEiaJo · · 

001 

NE 

9 

8 South 

4East 

Williamson 

Precipitation 

Precipitation 

Surface Runoff 

Grab 

15 

200 

0.05 

3 

0.2 

6.5-8,5 

0.1 

1.0 

10-50 

1500 

200 

200 

Unnamed 

Pond Creek 

Big Muddy 
River 

Ohio River 

002 

SW 

12 

8 South 

3 East 

Williamson 

Precipitation 

Precipitation 

Surface Runoff 

Grab 

15 

200 

0.05 

3 

0.2 

6.5-8.5 

0.1 

1.0 

10-50 

200 

400 

200 

Unnamed 

Pond Creek 

Big Muddy 
River 

Ohio River 

003 004 

SW SW 

12 12 

8 South 8 South 

3 East 3 East 

Williamson Williamson 

Precipitation Precipitation 

Precipitation Precipitation 

Surface Runoff Surface Runoff 

Grab Grab 

5 15 

300 200 

0.05 0.05 

1.0 3 

0.1 0.2 

6.5-8.5 6.5-8.5 

0.1 0.1 

0.8 1.0 

5-20 10-50 

100 200 

200 400 

100 200 

Unnamed Unnamed 

Pond Creek Pond Creek 

Big Muddy Big Muddy 
River River 

Ohio River Ohio River 

* If application is for NPDES permit USEPA form 2C or 2D may also be required. 

005 

SW 

12 

8 South 

3 East 

Williamson 

Precipitation 

Precipitation 

Surface Runoff 

Grab 

20 

150 

0.05 

3 

0.2 

6.5-8.5 

0.1 

1.0 

10-50 

300 

450 

200 

Unnamed 

Pond Creek 

Big Muddy 
River 

Ohio River 

** Discharge# should correspond with NPDES discharge number and shall be shown on the mine operations 

map. 
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DISCHARGE LOCATION AND CHARACTERISTICS FOR NEW AND EXISTING MINES 
SCHEDULE A* 

. DISCHARGE. ~· 

.• J\1AX.!LO)V\gpd).ifcl1s'cha.rge.·• 
'dOes'Dot,t'eslllt ffom·,J)_l",eci()ii8.t,ioll.:: 

~,,: .. ~. ,c,;,idn, .• 
-'".--:: , __ ; ;:;:·.'--<',~ :'>'} 

•..•• ; ' ,_ .• -~y u 

.. SAMPUNG METHOD ... 
" -~-. -H -.;,,;;-··" -,,: __ ·_::.~-.;~·:·;·} ·.::c 

-,~·-·· .. · .. ·· .. 

. . .. · 
. 

. ·•·· . '. . . 

. 

006 

SW 

12 

8 South 

3 East 

Williamson 

Precipitation 

Precipitation 

Surface Runoff 
and Deep Mine 

Draina2:e 

Grab 

15 

200 

0.05 

3 

0.2 

6.5 8.5 

0.1 

1.0 

10-50 

250 

400 

200 

Unnamed 

Pond Creek 

Big Muddy 
River 

Ohio River 

007 

NW 

12 

8 South 

3 East 

Williamson 

Precipitation 

Precipitation 

Surface Runoff 

Grab 

20 

150 

0.05 

3 

0.2 

6.5 8.5 

0.1 

1.0 

10-50 

300 

450 

200 

Unnamed 

Pond Creek 

Big Muddy 
River 

Ohio River 

008 009 011 

NW NE NW 

12 9 12 

8 South 8 South 8 South 

3 East 4 East 3 East 

Williamson Williamson Williamson 

Precipitation Precipitation Precipitation 

Precipitation Precipitation Precipitation 

Surface Runoff Surface Runoff Surface Runoff 

Grab Grab Grab 

20 15 15 

150 200 200 

0.05 0.05 0.05 

3 3 3 

0.2 0.2 0.2 

6.5-8.5 6.5 -8.5 6.5 8.5 

0.1 0.1 0.1 

1.0 1.0 1.0 

10-50 10-50 10-50 

300 1500 1500 

450 200 450 

200 200 200 

Unnamed Unnamed Unnamed 

Pond Creek Pond Creek Pond Creek 

Big Muddy Big Muddy Big Muddy 
River River River 

Ohio River Ohio River Ohio River 

* 
• 

If application is for NPDES permit USEPA form 2C or 2D may also be required . 
Discharge# should correspond with NPDES discharge number and shall be shown on the mine operations 
map. 
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4) Ground Water Monitoring Program 

a) Describe in detail a proposed monitoring plan that will measure the amount and duration 
of any changes to the ground water system resulting from the mining operation. 
Parameters to be monitored are given in Schedule B. Monitoring should be on a quarterly 
basis with reports due within one month of the end of each quarter as follows: 

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

Report Due 
May I 
August I 
November I 
February I 

RESPONSE: Six (6) monitoring wells have been installed around the perimeter of the surface 
effects area to gather baseline information about the shallow ground water 
resources in the permit area. A seventh well, GW-7 A was drilled north of the 
originally proposed refuse disposal area. Of these seven wells, GW-6 has been 
continually dry and GW-7 A must be plugged to allow for the construction of Coal 
Refuse Facility No. 2. Therefore, the permittee is requesting that GW-6 and GW-
7 A be abandoned and deleted from the monitoring program. 

Per discussions with regulatory agencies, a new ground water monitoring well has 
been installed. The purpose of GW-8 is to replace the deleted GW-6. The well 
was installed on April 17, 2007 by Holcomb Foundation Engineering Co., Inc. 
Additional information is provided in Schedule B. 

Additional wells may be installed in the future if necessary to demonstrate 
compliance with the established ground water quality standards. Future wells will 
be located and installed at prescribed distances from regulated activities. Samples 
will be collected and preserved in accordance with IEP A standards and delivered 
to the laboratory for analysis. Quarterly water quality reports will be prepared and 
submitted to the Department within one month of the end of the each calendar 
quarter in accordance with the prescribed reporting period. 
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SCHEDULEB 

.P,fi.~pingJate (giin,f · .... 
ddrawciown (ft). Jli . 

.c:i. •< < 

\'-:-~~~!~~,~~--ix,~x/_-
. .. . . ) .·. . .· :.•· ..... . 

:•., ~- . . I). ·,. ·.: -.: 

'c:: . I) · .•••. 

·,Nitr ■, f . :• ·• · ... 

i:Tcifili:HllfdiiCsif< <\:'<>.- -
·•·<lll~11 •.Icfifo•\··•.·•·· 

GW-1 

Williamson Energy LLC 
P.O. Box 99, Johnston City, 

IL 62951 

NW,NW Sec.12, T.8S, R,3E 

439.82 

431.5 

Shallow Unconsolidated 

4"PVC 

NIA 

NIA 

NIA 

Bailer 

Average 

NIA 

0.12 

NIA 

0.30 

NIA 

NIA 

35.08 

NIA 

NIA 

113.13 

<0.5 

409.5 

227.0 

519.5 

NIA 

7.14 

NIA 
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GW-i 

Williamson Energy LLC 
P.O. Box 99, Johnston City, 

IL 62951 

NW,NE Sec, 12, T.8S, R.3E 

433.73 

423.47 

Shallow Unconsolidated 

4"PVC 

NIA 

NIA 

NIA 

Bailer 

Average 

NIA 

0.58 

NIA 

1.48 

NIA 

NIA 

67.13 

NIA 

NIA 

334.38 

<0.5 

455.0 

480.0 

796.5 

NIA 

7.05 

NIA 

GW-3 

Williamson Energy LLC 
P.O. Box 99, Johnston City, 

IL 62951 

NE,NE Sec. 12, T.8S, R.3E 

436.5 

423.97 

Shallow Unconsolidated 

4"PVC 

NIA 

NIA 

NIA 

Bailer 

Average 

NIA 

0.24 

NIA 

0.04 

NIA 

NIA 

68.08 

NIA 

NIA 

112.5 

<0.5 

532.75 

404.0 

602.25 

NIA 

6.70 

NIA 
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SCHEDULEB 

---""-·:.· _r:·,; 

tiolt~-!~Jl!i(::t:J~:?:::-->--·-

Williamson Energy LLC 
P.O. Box 99, Johnston City, 

IL 62951 

455.33 

Shallow Unconsolidated 

4"PVC 

NIA 

NIA 

NIA 

Bailer 

Average 

NIA 

0.52 

NIA 

1.38 

NIA 

NIA 

109.58 

NIA 

NIA 

150.43 

<0.5 

225.0 

250.5 

643.0 

NIA 

6.83 

NIA 
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Williamson Energy LLC 
P.O. Box 99, Johnston City, 

lL 62951 

NW,NE Sec.13, T.8S, R.3E 

480.23 

470.06 

Shallow Unconsolidated 

411 PVC 

NIA 

NIA 

NIA 

Bailer 

Average 

NIA 

0.58 

NIA 

1.48 

NIA 

NIA 

67.13 

NIA 

NIA 

334.38 

<0.5 

455.0 

480.0 

796.5 

NIA 

7.05 

NIA 

Williamson Energy LLC 
P.O. Box 99, Johnston City, 

IL 62951 

SE,SE Sec, 12, T.8S, R.3E 

TO BE DELETED 
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I 

SCHEDULEB 

i,,[~l~iiittii:;m>?~£(;;1~~!'tr1) .·•··· 

_:,~ --.- -;o ::--. :J//:\/?t ·-' -" ·c:;-·. 

M•i'•.;i~m (;.JI!) . . · . . 

. 
"'I-, .. · . . .. 

,~> • .. .• · ... 
j is; !'"'!'." ,1, : , •·.. ·. 

GW-7A 

Williamson Energy LLC 
P.O. Box 99, Johnston City, 

n •-•-• 

SE,SE Sec. 12, T.8S, R.3E 

TO BE DELETED 
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GW-8 

Williamson Energy LLC 
P.O. Box 99, Johnston City, 

n '°"" 
SE,SE Sec. 12, T.8S, R.3E 

435.5 

428.5 

Shallow Unconsolidated 

411 Pvc 

NIA 

NIA 

NIA 

Bailer 

Average 

NIA 

0.04 

NIA 

0.16 

NIA 

NIA 

84.5 

NIA 

NIA 

990 

NIA 

196.5 

NIA 

NIA 

NIA 

7.25 

NIA 
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C Additional drilling has been performed to verify the presents of a band of 
sandstone approximately IO foot thick, which according to the Regulation 
620.210 a) 3) may indicate a potential potable resource groundwater aquifer. The 
sandstone was logged in Drill Hole 8312CG located near the mouth of the slope 
entry. Using a thin band of coal located beneath the sandstone as a geologic 
marker, the additional drill holes have been drilled within the boundary of the 
Proposed Coal Refuse Disposal Facility No. 2. These new drill holes did not 
encounter a sandstone strata having a thickness of 10 feet or more. 

Refer to Attachment III.2.D.4.a. for the boring logs, permeability test results, 
pictures of the rock cores, general notes, and the unified soil classifications. 

Refer to Coal Refuse Area Borehole Location Map & Underlying Thin Coal 
Seam's Structure Map (Drawing No. B07-038-Ml3), Sandstone Unit Isopach 
Map (Drawing No. B07-038-Ml2), Geologic Cross Section A-A' (Drawing No. 
B07-038-Ml 1), Geologic Cro 
ss Section B-B' (Drawing No. B07-038-El 1), Geologic Cross Section C-C' 
(Drawing No. B07-038-El2), Geologic Cross Section D-D' (Drawing No. B07-
038-E13), Geologic Cross Section E-E' (Drawing No. B07-038-El0), Geologic 
Cross Section F-F' (Drawing No. B07-038-E9), and Geologic Cross Section G-G' 
(Drawing No. B07-038-E8) for the geologic information. 

b) Provide a drilling log and completion infonnation and/or a diagram of each well proposed 
as a monitoring well. 

RESPONSE: Refer to Attachment III.2.D.4.b. 

c) Locate wells and springs, on or within 1/2 mile of the pennit area and shadow area on a 
hydrologic map. If any of these wells are to be employed for monitoring, designate on 
hydrologic map and complete Schedule B. 

RESPONSE: Refer to Map 4 SF, Hydrologic Information Map. 

d) Discuss any reported problems of maintenance, or ground water quantity and quality 
which have occurred at the wells and springs listed above. 

RESPONSE: There are no known or reported water quality problems that have occurred. 

e) Will this operation have any discharges to, or pump water from abandoned underground 
mines? 

Yes ____ No X 

If yes, submit a detailed discussion. 

5) Identify the general land uses of the watersheds upstream of the proposed pennit area and any potential 
pollution sources which could significantly affect the stream quality at the mine area. 
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RESPONSE: The upstream land uses include pasture, forest, cropland and rural residential. 
There are no known sources of pollution that could significantly affect stream 
quality. Runoff from agricultural fields could contain herbicides and pesticides 
used using in the farming operations. 

6) Provide names and addresses of all public water supplies within ten miles of the proposed permit 
boundaries. 

Name 

Corinth Water District 

Location 

21551 Corinth Rd, 
Thompsonville, IL 62890 

Distance from 
Permit Boundary 

0.25 miles 

Type 
(Surface or 

Well) 

Surface 

RESPONSE: The permit area is served with public utility water by the Corinth Water District. 
The source of the water supply for Corinth Water District is Rend Lake, which is 
more than 10 miles from the permit area. There are no other known public water 
supply sources within ten miles of the permit boundary. 

7) Discuss the possible effects that this mining operation will have on the above-listed public water supplies 
and explain what precautions will be taken to prevent an adverse impact from occurring. 

RESPONSE: No impacts are expected since Rend Lake is not located within the direct 
watershed of Pond Creek and the Saline River. 

8) Locate on the hydrologic map or other designated map all private water supplies and private water wells 
within 1/2 mile of permit area and within the permit and shadow areas itself. 

RESPONSE: Refer to Map 4 S.F. Hydrologic Information. 

9) Locate on the hydrologic map existing surface and ground water discharges into underground mines. 

RESPONSE: There are no known discharges into underground mines. 

I 0) Provide the locations of water supply intakes for current users of surface water flowing into, out of, and 
within a hydrologic area defined by the Department. 

RESPONSE: There are no known water supply intakes for current users of surface water 
flowing into, out of, and within a hydrologic area defined by the Department. 
Area domestic water use through the Public Service Districts is source from the 
Rend Lake watershed. 
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PART III ATTACHMENT III.2.A.2 
ACID - BASE ACCOUNT 

(Modification Submittal - May 2005) 
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_ _._ r'~ . ..., ( ... --
j!.·· .:::... 

, . .... , ' Appalachian La:boratories.,.-lnc. 
. P.O. BOX 392 

BECKLEY, WEST VIRGINIA 25802 
PHONE 304-253-8677 

FAX 304-253'4157 
E~mail: aj:,plabs@chci.rter.net -~-

{ ( \ : .' ~.: .. 
/. \ . ,·. 

Client: Steelhead Development 

CORE HOLE# 8312 cp-­
ACID BASE ACCOUNTABJLITY . 

CAC03 Eq1;iv. (Tonsil 000 Tons of Material) 

Max. 
From% Amount 

. Lab No. SAMPLE ID Color . Fizz % Sulfur Sulfur Present 

8517 #1 2.5Y5/6 slight 0.0001 0.0031 11.7500 

8518 #2 2.5Y6/6 slight 0.0025 0.0781 13.7500 

8519 #3 . 2.5Y7/3 strong 0.0011 0.0344 109.2965 

8520 #4 2.5Y6/3 slight 0.0012 0.0375 19.0000 

8521 #5 1 0YR7/1 none 0.0775 2.4219 14.7500 

8522 #6 10YR7/1 none 0.2490 7.7813 8.7500 

8523 #7 10YR6/1 none 0.3090 9.6563 10.5000 

8524 #8 2.5/ none 1.0600* 33.1250 -9.5000 

8525 #.9 1 0YRB/1 slight 0.0026 0.0813 13.7500 

8526 #10 10YR6/1 slight 0.0086 0.2688 . 16.7500 

8527 # 11 10YR7/1 none 0.0120 0.3750 13.0000 

8528 #12 1 0YR7/1 slight 0.0008 0.0250 18.5000 
--

8529 #13 10YR7/1 slight 0.0105 0.3281 41.7500 

8530 #14 10YR6/1 slight 0.0717 2.2406 13.5000 

8531 #15 1 0YR7/1 slight 0.0010 0.0313 35.5000 

8532 #16 10YR6/1 slight 0.0823 2.5719 19.7500 

8533 # 17 10YR6/1 slight 0.0897 2.8031 18.2500 

Date Sampled: NIA 

Date Received: 9/3/2004 

Date Analyzed: 9/17/2004 

Max. Needed 
pi-I 7 EXc'ess 

-0- 11.7469 

-0- 13.6719 

-0- 109.2621 

-0- . 18.9625 

-Oc 12.3281 

-0- 0.9687 

-0- 0,8437 

42.6250 -0-

-0- 13.6687 

-0- 16.4812 

-0- 12.6250 

-0- 18.4750 . 

-0- 41.4219 

-0- 11.2594 

-0- 35.4687 

-0- 17.1781 

-0- 15.4469 

-Paste 
pH 

7.97 

7.83 

8.52 

8.18 

8.04 

8.04 

7.79 

4.25 

8.13 

8.25 

8.45 

. 8.50 

8.34 

8.10 

8.53 

8.46 

8.59 

*Calculated from the Pyritic Sulfur Content 

See Attachment 
ACID,9-3-2004.xls 

Respectively Submitted: o~ (;. , (2:iJ'vv.,___;_ 
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( 

- ,..., 
~.....,.... r' "", .. ... ·, , .... ·t.:~ -

' / ~,,...~_·_.. ....,,.~~ : --Appalachian.Laboratories, Inc. 
P.O, BOX392 

BECKLEY, WEST VIRGINIA 25802 

{ ( \ . ,:,.- . 
? . " ........ 

Client: Steelhead Development 

CORE HOLE# 8312 CP ... - . -

ACID BASE ACCOUNTABILITY · 

CAC03 Equiv. (Tons/1000 Tons of Material) 

' 

Lab No: SAMPLE ID Color Fizz 

8534 # 18 10YR6/1 slight 

8535 #19 10YR5/1 slight-

8536 #20 10YR6/1 slight 

8537 # 21 10YR5/1 strong 

8538 #22 10YR6/1 slight 

8539 # 2:i 10YR6/1 slight 

8540 # 24 10YR6/1 slight 

8541 # 25 10YR5/1 strong 

8542 #26 10YR.3fl strong 

8543 # 27 10YR5/1 slight 

8544 #28 10YR6/1 slight 

8545 # 29 10YR5/1 slight 

·8546 # 30 10YR7/1 slight· 

8547 # 31 10YR7/1 slight 

8548 # 32 10YR7/1 slight 

. 8549 #33 10YR7/1 slight 

8550· # 34 1 0YR7/3 strong 

3551 #35 10YR7/2 slight 

*Calculated from the Pyritic Sulfur Content 

See Attachment 
ACJD,9-3-2004.Xls 

IVlax. 
From¾ Amount 

% Sulfur Sulfur Present. 

0.1060 3.3125 15.0000 
. 

0.1690 5.2813 20.2500 

0.1620 5.0625 24.5000 

0.3260 10.1875 110.5528 

0.1080 3.3750 21.0000 

0.1110 ·3.45sO 21.7500 

0.1220 3.8125 20.2500 

0.2590 8.0938 182.1608 

0.9300* 29.0625 55.2764 

2.3310* 72.8438 0.5000 

1.4420* 45.0625 13.2500 

0.8430* 26.3438 12.0000 

0.0017 0.0531 ···15_0000 

0.0155 0.4844 13.2500 

0.0068 0.2125 18.7500 

0.0009 0.0281 59.5000 

0.0011 0.0344 145.7286 

0.0008 0.0250 62.5000 

PHONE 304-253-8677 
FAX .304-253-4157 

E-mail: applabs@charter.net 

Date Sampled: NIA 

Date Received: 9/3/2004 

Date Analyzed: 9/17/2004 

Max.Needed 
pH 7 Excess 

-0- 11.6875 

-0- 14.9687 

-0- 19.4375 

-0- 100.3653 

-0- 17.6250 

-0- T8.2820 

-0- 16.4375 

-0- 174.0670 

-0- 26.2139 

72.3468 -0-

31.8125 -0-

14.3438 -0-

-0- 14.9469 

-0- 12.7656 

-0- 18.5375 

-0- 59.4719 

-0- 145.6942 

-0- 62.4750 

Paste 
pH 

8.78 

8.79 

8.71 

8.61 

8.82 

9.01 

8.99 

8.76 

8.57 

7.25 

8.46 

8.52 

9.00 

8.93 

9.20 

9.04 

8.92 

9.20 
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Appalachian. Laboratories, Inc. 

Client: Stee!head Development 

P.O. BOX392 

BECKLEY, WEST VIRGINIA 25802 

CORE HOLE# 8312 CP 

PHONE 304-253-8677 
FAX 304-253-4157 

E-mail: applabs@charter.net 

Date Sampled: 
Date Received: 
Date Analyzed: 

NIA 
9/3/2004 

9/17/2004 

ACID BASE ACCOUNTABILITY 

CAC03.Equiv. (Tons/1000 Tons of Material) 

Lab No. SAMPLE ID Color Fizz 

8552 #36 10YR6/2 slight 

8553 #37 10YR6/1 slight 

8554 # 38 10YR6/1 slight 

8555 #39' 10YR712 slight 

8556 #40' 1-0YR712 slight 

8557 #41 ·10YR812 strong 

8558 #42 10YR6/1 slight 

8559 #43 10YR712 slight 

8560 #44 1 OYR6/2 slight 

8561 #45 10YR6/2 slight 

8562 #46 10YR6/2 slight 

8563 #47 10YR6/1 slight 

8564 #48 1 OYRB/2 strong 

8565 #49 10YR6/1 slight 

8566 #SO 10YR6/1 . none 

8567 # 51 10YR611 none 

8568 # 52 10YR2/1 . strong 

3569 #53 10YRS/1 none 

*Calculaied from ihe Pyritic Sulfur Content 

See Attachment 
ACID,9-3-20D4.xls 

Max. 
From% Amount Max.Needed Paste 

% Sulfur Sulfur Present· pH 7 Excess pH' 

0.0007 0.0219 70.0000 -0- 69.9781 9.03 

0.0567 1.7719 60.0000 -0- 58.2281 8.88 

0.0027 0.0844 65.7500 -0- 65.6656 . 8.88 

0.0008 0.0250 36.5000 -0- 36.4750 9.01 

0.0010 0.0313 22.5000 -0- 22.4687 8.73 

0.0010 · 0.0313 65.3266 -0-. 65.2953 8.88 

0.0071 0.2219 24.0000 -0- 23.7781 8.90 

0.0009 0.0281 24.2500 -0- 24.2219 8.95 

0.0009 0.0281 33.7500 -0- 33.7219 8.87 

0.0007 0.0219 34.2500 -0- 34.2281 8.93 

0.0009 0.0281 27.7500 -0- 27.7219 9.10 

0.0011 0.0344 7.0000 ·-o- 6.9656 9.14 

·-
0.0015 0.0469 94.2211 -0- 94.1742 8.92 

0.0021 0.0656 71.7500 -0- 71.6844 9.28 

0.0017 0.0531 14.5000 -0- 14.4469 9.31 

0.0042 0.1313 20.0000 -0- 19.8687 8.51 

0.047? · 1.4750 208.5427 -0- 207.0677 8.72 
. 

2.4460* 76.4375 2.2500 74.1857 -0- ·8.74 

\\AL C - ~ .f've,'-'--== 
Respecrively Submitted:_,_/_,_) _________ _ 
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Appalachian Laboratories, inc. 

Client: Steelhead Development 

P.O. BOX392 

BECKLEY, WEST VIRGINIA 25802 

CORE HOLE# 8312 CP 

PHONE 304-253-8677 
FAX 304-253"4157 

E-mail: applabs@charter.net 

Date Sampled: 
Date Received: 
Date Analyzed: 

NIA 
9/3/2004 

9/17/2004 

ACID BASE ACCOUNTABILITY 

CAC03 Equiv. (Tons/1000 Tons of Material) 

Lab No. SAMPLE ID Color Fizz 

8570 #54 10YR7/1 none 

8571 #55 10YR7/1 strong 

8572 #56 10YR7/1 none 

8573 #57 10YR6/1 none 

8574 #58 10YR5/1 slight 

8575 #59 10YR5/1 · slight 

8576 #60 10YR5/1 slight 

8577 # 61 10YR4/1 slight 

8578 # f32 2.5/ none 

8579 #63 10YR7/1 none 

8580 #64 10YR7/1 none 

8581 #65 10YR6/1 slight 

8582 #66 10RY7/1 none 

8583 #67 10YR7/1 strong 

8584 #68 10YR6/1 none 

8585 #69 10YR6/1 none' 

8586 #70 10YR5/2 slight 

)587 #71 10YR6/1 s!ight 

*Calculated from the Pyritic Sulfur Content 

See Attachment 
ACID, 9-3-2004 .xis 

Max. 
From% Amount Max. Needed 

% Sulfur Sulfur Present pH 7 

0.1190 3.7188 · 10 .. 0000 -0-

0.0008 0.0250 82.9146 -0-

0.0012 0.0375 12.7500 -0-

1.3520* 42.2500 11.7500 30.5000 

0.6495' 20.2969 23.7500 -0-

0.3120 9.7500 23.5000 -Os 

0.4960* 15.5000 26.7500 -0-

1.4710* 45.9688 24.0000 -0-

3.0400* 95.0000 -14.2500 109.2500 

1.0100' 31.5625 0.2500 31.3125 

0.0079 0.2469 28.7500 -0-

0.0069 0.2156 54.0000 -0-

·-
0.0014 0.0438 20.2500 -0-

0.0009 0.0281 114.3216 -0-

0.0016 0.0500 24.2500 -0-

0.0009 0.0281 12.5000 -0-

. 0.1920 6.0000 27.5000 -0-

0.1120 3.5000 22.5000 -0-

~1 n 
Respectively Submiued: /'),)-I;:'..___ [,. • 

V 

Paste 
Excess pH 

6.2812 9.05 

82.8896 9.09 

12.7125 8.79 

-0- 8.99 

3.4531 8.56 

13.7500 8.43 

11.2500 8.49 

21.9688 9.06 

-0- 5.14 

-0- 8.89 

28.5031 9.00 

53.7844 8.88 

20.2062 8.60 

114.2935 8.13 

24.2000 8.30 

12.4719 8.63 

21.5000 8.11 

19.0000 9.06 
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Appalachian laboratories, Inc. 
P.O. BOX392 

BECKLEY, WEST VIRGINIA 25802 
PHONE 304·253-8677 

FAX 304-253-4157 
E-mail: applabs@charter.net 

Client: Steelhead Development 

Lab No. SAMPLE ID 

8588 #72 

8589 #73 

8590 #74 

8591 #75 

8592 #76 

8593 #77 

8594 #78 

8595 # 79 

8596 #80 

8597 #81 

8598 # 82 

8599 # 83 

8600 #84 

8601 #85 

8602 #86 

8603 # 87 

8604 # 88 

8605 #89 I 

--·-·-coRE HOLE"# 8312 CP 

ACID BASE ACCOUNTABILITY 

CAC03 Equiv. (Tons/1000 Tons of Material) 

Max. 
- F:rom % Amount 

Color Fi7z % Sulfur Sulfur Present 

10YR6/1 none 0.1670 5.2188 20.5000 

10.YR5/1 slight 0.1620 5.0625 26.2500 

1DYR5/1 slight 0.5060 15.8125 38.5000 

10YR2/1 strong 3.4200* 106.8750 203.5176 

10YR7/1 strong 0.0253 0.7906 816.5829 

iDYR8/·I strong 0.0050 0.1563 807.7889 

7.5YR3/1 slight 0.9710* 30.3438 1.5000 

10YR4/1 none 3.0630* 95.7188 -9.7500 

2.5/ none 2.6200* 81.8750 -31.2500 
. 

1DYR7/1 none 1.3990* 43.7188 -14.2500 

10YR7/1 slight 0.3850* 12.0313 25.0000 

1DYR7/1 none 0.3170* 9.9063 7.5000 
... 

10YR7/2 strong 0.0064 0.2000 1 r8.0905 

1DYR6/1 none 0.?240 7.0000 4.5000 

1DYR6/1 slight 0.2070* 6.4688 10.7500 

1 0YR7/1 strong 0.4090*. 12.7813 86.5747 

10YR8/1 strong 0.0026 0.0813 755.0251 

10YR7/1 none 0.0267 0.8344 12.5000 

*Calculaied from the Pyriiic Sulfur Content 

See Attachment 

Date Sampled: 
Date Received: 
Date Analyzed: 

Max. Needed 
pH 7 

-0-

-0-

-0-

-0-

-0-

-0-

28.8438 

105.4688 

113.1250 

57.9688 

-0-

2.4063 

-0-

2.5000 

-0-

-0-

-0-

-0-

NIA 
9/3/2004 

9/17/2004 

Excess 

15.2812 

21.1875 

22.6875 

96.6425 

815.7923 

807.6326 

-0-

-0-

-0-

-0-

12.9687 

-0-

117.8905 

-0-

4.2812 

73.7934 

754.9438 

11.6656 

Paste 
pH 

8.85 

8.95 

8.86 

7.19 

8.16 

8.84-

8.36 

7.48 

3.81 

4.57 

8.68 

8.41 

8.27 

8.72 

8.89 

8.64 

8.88 

8.82 

AC!D.9-3-2004.xls 
Respectively Submitted:---',,,-,;'--~"'-;;,_J)_;'""-----'=--G-__ - __ Q_.,;:i_' _.1v_·_-u~''"_''.:_----

\ .. ) 
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( . 

Appal_achian laboratories, Inc. 
P.O. BOX392 

BECKLEY, WEST VIRGINIA 25802 
PHONE 304-253-8677 

FAX 304-253-4157 
. E-mail: applabs@charter.net 

Client: Stee!head Development 

Lab-No. SAMPLE ID 

3606 #90 

8607 # 91 

8608 #92 

8609 # 93 

8610 #94 

8611 · # 95 .. 

8612 # 96 

8613 # 97 

8614 #98 

8615 # 99 

8616 # 100 

Date Sampled: 
Date Received: 

Date Analyzed: 

CORE HOLE # 8312 CP - --- -- -­

ACID BASE ACCOUNTABILITY 

CAC03 Equiv. (Tons/1000 Tons of Material) 

Max. 
From% Amount Max. Needed 

Color Fizz ¾ Sulfur Sulfur Present pH 7 

10YR7/1 slight 0.0135 0.4219 37.5000 -0-

10YR6/1 none 2.0780* 64.9375 -0.5000 65.4375 

10YR6/1 none 1.5324* 47.8875 8.2500 39.6375 

10YR6/1 slight 0.3990 12.4688 17.5000 -0-

10YR6/1 slight 0.4900 15.3125 13.5000 1.8125 

· 10YR6/1 slight 0.4710 14.7188 26.2500 -0--' 

10YR6/1 none 0.9053* 28.2906 9.0000 19.9530 

10YR6/1 none 0.5540* 17.3125 8.2500 9.0625 

10YR6/2 strong 0.0814 2.5438 538.9447 -0-

10YR6/1 none 0.3450 10.7813 12.5000 -0-

10YR6/1 slight 0.1600 5.0000 27.0000 -0-

NIA 
9/3/2004 

9/17/2004 

Excess 

37.0781 

-0-

-0-

5.0312 

-0-

11.5312 

-0-

-0-

436.4009 

1. 7187 

22.0000 

Paste 
pH 

8.85 

7.56 

7.07 

8.1? 

8.24 

8.33 

7.32 

8.31 

7.88 

8.45 

8.55 

, ~ 8617 # 101 10YR4/1 strong 3.0690* 95.9063 853.0151 -0- 757.1088 7.44 

0 

8618 # 102 . 10YR6/1 strong 

8619 # 103 2.5/ slight 

8620 # 104 10YR6/1 slight 

8621 # 105 10YR7/1 none 

86?? # 106 10YR6/1 none 

3623 # 107 10YR7/1 none 

*Calculated from the Pyriiic Sulfur Content 

See Attachment 
ACID,9-3-2004.xls 

I 

0.0210 0.6563 
0

847.9899 -0- 847.3336 8.51 

1.4660* 45.8125 16.0000 29.8125 -0- 7.98 

2.3830* 74.4688 17.2500 57.2188 -0- 7.93 

0.7065* 22.0781 8.7500 13.3281 -0- 8.10 

2.1875* 68.3594 -6.5000 74.8594 -0- 5.16 

1.0,480* 32.7500 -9.5000 42.2500 -0- 8. 10 

A 

\1 i J 
.-\:.. r(-...._ {_;.. "' 

Respecrively Submitted: / r --+"---/+------------
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Appalachian Laboratories, !nc~-
P.0. BOX392 

BECKLEY, WEST VIRGINIA 25802 
PHONE 304·253-8677 

FAX 304-253-4157 
E-mail: applabs@charter.net 

Client: Steelliead Development 

Lab No. SAMPLE ID 

8624 # 108 

8625 # 109 

8626 # 110 

8627 # 111 

8628 # 112 

8629 # 113 -

8630 # 114 

8631 # 115 

8632 it 116 

8633 # 117 

8634 # 118 

8635 # 119 

8636 # 120 

8637 # 121 

CORE HOLE # 8312 CP 

ACID BASE ACCOUNTABILITY 

CAC03 Equiv. (Tons/1000 Tons of Material) 

Max. 
From% Amount 

Color Fizz % Sulfur Sulfur Present 

10YR8/1 strong 0.1280 4.0000 760.0503 

10YR711 strong 1.0383 32.4469 199.7487 

1 0YRS/1 strong 0.0052 0.1625 528.8945 

10YR7/1 none 0.0100 0.3125 33.2500 

1 0YR711 strong 0.0290 0.9063 684.6734 

10YR7/1 strong 0.9820' 30.6875 177.1357 

10YR511 strong 2.4150* 75.4688 47.7387 

10YR6/1 none 0.0070 0.2188 22.0000 

1 0YRS/1 none 0.0014 0.0438 28.5000 

10YR4/1 none 0.0060 0.1875 38.2500 

10YR511 none 0.0018 0.0563 33.5Q.OO 

10YR6/1 none 0.1820 5.6875 13.5000 
.. 

1 0YR6/1 strong 0.0500 1.5625 100.5025 

10YR7/2 slight 0.0010 0.0313 29.0000 

Date Sampled: N/A 

Date Received: 9/3/2004 

Date Analyzed: 9/17/2004 

Max.Needed Paste 

pH 7 Excess pH 

-0- 756.0503 8.46 

-0- 167.3018 8.62 

-0- 528.7320 8.80 

-0- 32.9375 8.93 

-0- 683.7671 8.76 .. 

•0-· 146.4482 8.68' 

27.7301 -0- 7.99 

-0- 21.7812 8.49 

-0- 28.4562 8.58 

-0- 38.0625 8.26 

-0- 33.4437 8.61 

-0- 7.8125 8.72 

-0- 98.9400 8.65 

-0- 28.9687 8.71 

.. 

*Calculated from the Pyriiic Sulfur Content 

See Attachment 
AC!D,9-3-2004.xls 

Respectively Submitted:-+-,/i-+!t.!-)-\:'....__9 ___ e,._.---c=-Q_::i_.J1_~ __ · · 
\..../ 
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( ·' ,.. .. - _,,...._ : \~,:~~:# Appalachian laboratories, ·Inc. 
P.O. BOX 392 

BECKLEY, WEST VIRGINIA 25802 

' ( I. . -­
) . \ ....... :-: . 

Client: Steelhead Development 

% 
SULFUR FORMS 

CORE HOLE 8312 CP 

% 

Lab No. LD. No. Pyritic Sulfur 

8524 #8 1.0600 

8542 # 26 0.9300 

8543 #27 2.3310 

8544 #28 1.4420 

8545 #29 0.8430 

8569 #53 2.4460 

8573 #57 1.3520 

. '.' 8574 ii 58 . 0.6495· 

8576 # 60 0.4960 

8577 # 61 1.4710 

857-8 · #62 3,0400 

8579 #63 1.01 DO 

8591 #75 3.4200 

8594 #78 0.9710 

8595 #79 3.0630 

8596 #80 2.6200 

8597 # 81 1.3990 

8598 #82 0.3850 

8599 #83 0.3170 

*Calculated from the Pyritic Sulfur Content 

See Attachment 

% 
Organic Sulfur 

0.5400 

0.1200 

0.1990 

d.1980 

0.1460 

0.1240 

0.2580 

0.0665 

0.1060 

0.1190 

1.41 DO 

0.1700 

1.2000 

0.1290 

0.2770 

1.6600 

0.0510 

0.3440 

0.1840 

Date Sampled: 

Date Received: 

Date Analyzed: 

% 
Sulfate Sulfur 

0.1000 

<0.0001 

<0,0001 

<0,0001 

<0.0001 

<0.0001 

<0.0001 

<0.000.i 

<0.0001 

<D.0001 

<0,0001 

<0.0001 

<0.0001 

<0.0001 
-

<0.0001 

0.5200 

0.1000 

0.1040 

<0.0001 

PHONE 304-253-8677 

FAX 304-253-4157 

E~rnail: applabs@charter.net 

NIA 
9/3/2004 

9/17/2004 

% 
Total Sulfur 

1.7000 

1.0500 

2.5300 

1.6400 

0.9890 

2.5700 

1.6100 

0.7160 

0.6020 

1.5900 

4.4500 

1.1800 

4.6200 

1. 1 ODD 

3.3400 

4.8000 

1.5500 

0.8330 

0.5010 

SULFUR,9-3-2004.xls 
Respec,ively Submitted: ,J\,.L · 6- • 

u 
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Appalachian Laboratories, Inc~ 
P.O. BOX392 

BECKLEY, WEST VIRGINIA 25802 

-~·-
. . . ' ( \ .. :-,;-.. 

?- \ ......... 

Client: Steelhead Development 

% 
SULFUR FORMS 

--- --- - --- - - -- CORE HOLE 8312 CP . 

% 

Lab No. I.D. No. Pyritic Su !fur 

8602 #86 0.2070 

8603 #87 0.4090 

8607 # 91 2.0780 

8608 #92 1.5324 

8612 #96 0.9053 

8613 #97 0.5540 

8617 # 101 3.0690 

.. 8619 # 1"03 .- 1.4660 

8620 # 104 2.3830 

8621 # 105 0.7065 

8622 # 106 2.1875 

8623 # 107 1.0480 

8625 # 109 1.0383 

8629 # 113 0.9820 

8630 # 114 2.4150 

*Calculated from the Pyritic Sulfur Content 

See.Attachment 

% 
Organic Sulfur 

0.2600 

0.2120 · 

0.1620 

0.0876 

0.0897 

0.0600 

0.0710 

·0.1070 

0.3470 

0.0805 

0.0525 

0.1320 

0.0517 

0.1080 

0.1150 

Date Sampled: 

Date Received: 

Date Analyzed: 

% 
Sulfate Sulfur 

<0.0001 

<0.0001 

<0.0001 

<0.0001 

<0.0001 

<0.0001 

<0.0001 

<0.00D1 -

<0.0001 

<0.0001 

0.3200 

<0.0001 

<0.0001 

<0.0001 
-

<0.0001 

PHONE 304-253-a,;n 
FAX 304-253-4157 

E~mail: applabs@charter.net 

NIA 
9/3/2004 

9/17/2004 

% 
Total Sulfur 

0.4670 

0.6210 

2.2400 

1.6200 

0.9950 

0.6140 

3.1400 

1.5730 

2.7300 

0.7870 

2.5600 

1.1800 

1.0900 

1.0900 

2.5300 

SULFUR,9-3-2004.xls .0 
Respectively Submitted: /t--,.....__ {__,. ·-
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Lab No. I.D. No. 

8517 Sample# 1 

8518 Sample#2 

8519 Sample#3 

8520 Sample#4 

8521 Sample# 5 

8522 Sample# 6 

8523 Sample# 7 

8524 Sample# 8 

8525 Sample# 9 

8526 Sample# 10 

8527 Sample# 11 

8528 $ample# 12 

8529 Sample# 13 

8530 Sample# 14 

8531 Sample# 15 

8532 Sample# 16 

8533 Sample# 17 

8534 Sample# 18 

· 8535 Sample# 19 

8536 Sample# 20 

I 8537 Sample# 21 

lithology ,9-3-04.xls1 

Appalachian Laboratories, Inc. 
P.O. BOX 392 

BECKLEY, WEST VIRGINIA 25802 
PHONE 304-253-8677 

FAX 304-253-4157 
E-mail: app!abs@charter.net 

Date Sampled: 

Date Received: 

Date Analyzed: 

NIA 
9/3/2004 

9/17/2004 

CORE HOLE # 8312 CP 

Sandstone, weathered 

Sandstone, weathered 

Sandstone, med. grained 

Sandstone, med. grained 

Sandstone, fine grained 

Sandstone, fine grained 

Shale 

Coal 

Shale'· 

Sandstone, fine grained 

Sandstone, med. grained 

Sandstone, med. grained 

Sandstone, med. grained 

Sandstone, fine grained 

Sandstone, med. grained 

Sandstone, interbedded 

Sandstone, interbedded 

Sandstone, interbedded 

Shale, interbedded 

Shale, interbedded 

Shale, interbedded 

Strata ·· ·' 

Lithology Thickness 

0.30 

0.30 

0.40 

0.40· 

0.40 

0.40 

0.50 

0.60 
-

0.50. 

0.50 

0.40. 

0.40 

0.40 

0.40 

-- 0.40 

0.50 

0.50 

0.50 

0.30 

0.40 

0.40 

Respectively Submitted: »L 6- ' 
\ I 

Depth from 
Surface 

Elevation 

19.70 

20.30 

21.40 

23.40 

26.40 

30.40 

33.50 

37.10 
",'?"" 

38.50 

41.40 

45.7 

50.4 

55.00 

57.40 

59.40 

61.4 

72.50 

81.50 

86.40 

92.30 

96.40 

' 

\ 



R18123

;(~ ~--~-~ 
Appalachian. Laboratories, Inc. 

·--~·· 

~ ' . .' 
{ ' ;_-. /. \ . ~ ·. 

Client: Stee]head Development 

P.O. BOX 392 

BECKLEY, WEST VIRGINIA 25802 
PHONE 304·253-8677 

FAX 304-253-4157 
E-mail: applabs@charter.net 

Date Sampled: 

Date Received; 

Date Analyzed: 

NIA 
9/3/2004 

9/17/2004 

CORE HOLE# 8312 CP 

- . - . - -·- . - Depth from 
Strata Surface 

Lab No. 1.0. No. Lithology Thickness Elevation 

8538 Sample #22 Shale 0.50 102.00 

8539 Sample#23 Shale 0.40 112.40 

8540 Sample# 24 Shale 0.40 125.00 

8541 Sample#25 Shale, black, fossil! 0.45 131.75 

8542 Sample #26 Shale, black 0.50 133.70 

8543 Sample# 27 Shale, black 0.40 136.00 

8544 Sample #28 Sandstone, fine grained 0.50 140.00 

8545 Sample# 29 Sandstone, fine grained 0.30 143.50 

8546 Sample# 30 Sandstone, fine gra.ined 0.40 147.90 

8547 Sample# 31 Shale 0.50 151.40 

8548 Sample# 32 Shale 0.40 156.40 
. 

8549' Sample# 33 Sandstone, fine grained 0.40 159.40 

8550 Sample# 34 Sandstone, fine grained 0.40 164.40 

8551 Sample# 35 Sandstone, fine grained 0.40 167.50 

8552 Sample #36 Shale -- 0.40 174.40 

8553 Sample# 37 Shale 
- 0.40 177.40 

8554 Sample# 38 Shale 0.50 182.50 

8555 Sample #39 Sandstone, med. grained 0.40 185.40 

8556 Sample#40 Sandstone, med. grained 0.50 190.50 

8557 Sample#41 Sandstone, med. grained 0.50 195.50 

8558 Sample# 42 Sandstone, interbedded 0.40 199.60 

lithology,9-3-04.x!s2 
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Lab No. I.D. No. 

8559 Sample# 43 

8560 Sample#44 

8561 Sample#45 

( 8562 Sample# 46 

8563 Sample#47 

8564 Sample#48 

8565 Sample#49 

8566 Sample#50 
~ . 

8567 Sample#51 

8568 Sample#52 

8569 Sample# 53 

8570 Sample#54 

8571 Sample#55 

8572 Sample# 56 

8573 Sample#57 

8574 Sample# 58 

8575 Sample# 59 

8576 Sample# 60 

· 8577 Sample# 61 

8578 Sample# 62 

8579 Sample# 63 

lithology, 9-3-04.x!s3 

Appalachian .Laboratories, Inc.· 
P.O. BOX392 

BECKLEY, WEST VIRGINIA 25802 

CORE HOLE# 8312 CP 

Lithology 

Sandstone, interbedded 

Sandstone, med. grained 

Sandstone, interbedded 

Sandstone, interbedded 

Sandstone, interbedded 

Sandstone, med. grained 

Shale 

Shale 
' . 

Shale 

Shale, black 

Shale 

Claystone 

Shale 

Shale 

Shale 
... 

Shale 

Shale 

Shale, black 

Shale, black 

Coal 

Claystone 

PHONE 304-253-8677 

FAX 304·253-4157 
E~mail: applabs@charter.net 

Date Sampled: 

Date Received: 

Date Analyzed: 

Strata 
Thickness 

0.40 

0.40 

0.40 

0.40 

0.50 

0.45 

0.40 

0.40 

0.45 

0.45 

0.40 

0.35 

0.40 

0.50 

0.40 

0.40 

0.40 

0.50 

0.40 

0.60 

0.40 

NIA 
9/3/2004 

9/17/2004 

·· Depth from 
Surface 

Elevation 

203.90 

205.80 

208.40 

213.70 

219.80 

222.00 

230.00 

246.00 .. 

261.45 

270.45 

272.60 

275.35 

278.40 

282.50 

290.00 

295.40 

300.00 

302.50 

304.90 

307.40 

308.90 
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,( 

-~ c'~ -..., 
' ~ ' f~ .... --~ 

~ d ~ f 
. . ' 

,'."?.\,· ...... :-:-· 

Appalachian. laboratories, Inc. 
P.O. BOX392 

BECKLEY, WEST VlnOINIA 26802 
PHONE 304-253-8677 

FAX 304-253-4157 

E-mail: appla.bs@charter.net 

Client: Steelhead Development 

- .. ----. 

Lab No. I.D. No. 

8580 Sample# 64 

8581 Sample# 65 

8582 Sample# 66 

8583 Sample# 67 

8584 Sample# 68 

8585 Sample# 69 

8586 Sample# 70 

8587 Sample/171 . 
8588 Sample# 72 

8589 Sample# 73 

8590 Sample# 74 

8591 Sample# 75 

8592 Sample# 76 

8593 Sample# 77 

8594 Sample# 78 

8595 Sample# 79 

8596 Sample# 80 

8597 Sample# 81 

8598 Sample# 82 

8599 Sample# 83 

8600 Sample# 84 

lithO!ogy,9-3-04.x!s4 

CORE HOLE# 8312 CP 

Lithology 

Shale 

Claystone 

Shale 

Sandstone 

Sandstone 

Shale 

Shale 

Shale 

Shale 

Shale 

Shale· 

Shale/bone coal 

Limestone 

Limestone 

Shale, black ·- . 

Shale, black 

Coal 

Shale 

Shale 

Sandstone 

Sandstone 

Date Sampled: 

Date Received: 

Date Analyzed: 

Strata 

Thickness 

0.40 

0.50 

0.40 

0.40 

0.40 

0.40 

□Ao 

0.50 

0.50 

0.40 

0.50 

0.65 

0.30 

0.30 

0.35 

0.45 

0.60 

0.45 

0.40 

0.40 

0.40 

NIA 
9/3/2004 

9/17/2004 

Deptti from 

Surface 

Elevation 

311.40 

315.50 

318.00 

322.40 

326.40 

332.40 

337.90 

341.50 

344.50 

348.40 

352.50 

354.75 

356.30 

358.30 

360.75 

364.45 

366.60 

368.45 

372.00 

374.40 

377.40 
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( 

r~.EJ~~ ' ;::1";,,) Appalachian. Laboratories, Inc. 

~·­

\?.· </' ·: :~-
Client: Steelhead Development 

····--··· 

Lab No. I.D. No. 

8601 Sample# 85 Shale 
< 

8602 Sample# 86 Claystone 

8603 Sample# 87 Ciaystone 

8604 Sample# 88 Limestone 

8605 Sample# 89 Sandstone 

8606 Sample# 90 Sandstone 

8607 Sample# 91 Shale 

8608 Sample# 92 Sandstone 

8609 Sample# 93 Sandstone 

8610 Sample# 94 Shale 

8611 Sample# 95 Shale 

8612 Sample# 96 Sandstone 

8613 Sample# 97 Shale 

8614 Sample# 98 Sandstone 

8615 Sample# 99 Shale 

8616 Sample# 100 Shale 

8617 Sample# 101 Shale, black 

8618 Sample# 102 Limestone 

· 8619 Sample# 103 Shale, black 

8620 Sample# 104 Shale 

8621 Sample# 105 Shale 

lithoJogy,9-3-04.xls5 

P.O. BOX392 

BECKLEY, WEST VlRGINIP; 25802 
PHONE 304-253-8677 

FAX 304-253-4157 
E-mail: applabs@charter.net 

Date Sampled:• 

Date Received: 

Date Analyzed: 

NIA 
9/3/2004 

9/17/2004 

CORE HOLE# 8312 CP 

-- . Depth from 

Strata Surface 

Lithology Thickness Elevation 

0.50 379.90 

0.35 381.65 

0.40 382.80 

0.60 385.60 

0.40 388.00 

0.40 393.40 

0.50 396.50 

0.50 401.50 
..... =<"" - ··--·. . . -· ... - ... 

0.50 404.50 

0.45 408.00 

0.40 412.00 . 

0.40 414.00 

0.40 415.40 

0.50 418.50 

-- . 0.40 422.40 

0.40 428.40 

0.35 431.85 

0.40 434.00 

0.50 436.50 

0.30 440.30 

0.40 450.00 

1) • l C h . d ~),)"'--- (;. • 
PC'nPrt1'1TP.. V :-.11 ffiltte : ,/7 
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- ·---~--

Lab No. l.D. No. 

8622 Sample# 106 

8623 Sample# 107 

8624 Sample# 108 

8625 Sample# 109 

8626 Sample# 110 

8627 Sample# 111 

8628 Sample# 112 

8629 Sample# 113 
- -

8630- Sample# 114 

8631 Sample# 115 

8632 Sample#_ 116 

8633 Sample# 117 

8634 Sample# 118 

8635 Sample# 119 

8636 Sample# 120 

8637 Sample# 121 

lithology,9~3-04 .xls6 

Appalachian. laboratories, Inc. 
P.O. BOX392 

BECKLEY, WEST VIRGINIA 25802 
PHONE 304-253-8677 

FAX 304-253-4157 
E-mail: applabs@charter:.net 

Date Sampled: 

Date Received: 

Date Analyzed: 

NIA 
9/3/2004 

9/17/2004 

CORE HOLE # 8312 CP 

. Depth from 

Strata Surface 

Lithology Thickness Elevation 

Shale 
0.30 452.40 

Claystone 
0.40 462.30 

Limestone, nodular 0.40 465.00 

Limestone, shaley 0.40 467.00 

Limestone, nodular 
0,30 470.70 

"J 

Shale 
0.50 473.50 

Limestone, fossil! 0.40 475.40 

Shale 
0.40 478.40 

" .. -
Shale 

0.40 480.40 

Shale 
0.40 495.40 

Shale 
0.40 508.40 

Shale 
0.40 514.40 

Shale 
0.40 520.40 

Shale 
0.40 527.80 

Ciaystone - - 0.50 534.50 

Sandstone 
0.40 540.80 

A'° J)_ 
R . 1 S b . d .:.,, '"'-- 0-. '" , "'' · 

esoecuve y u m1tte :__(___;/,:__·_: -----=--=----v".:-'-':::'...::-"'..:::.'v~:::~:::·::::,--
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PART III ATTACHMENT 111.2.A.3 
SULFUR FORMS 

(Original Submittal) 
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( 

---,odlllll:a,.---~------------------------------- ------~u:;;;;;;i;iu:iii Testing Laboratory 
COAL ANALYSIS, INSPECTION AND SAMPLING 

P.O. BOX 1985, BECKLEY, WV 25802 
1313 RITTER DRIVE, DANIELS, WV 25832 

COMPANY: 

ADDRESS: 

KIND OF COAL: 

MINE: 

SAMPLED BY: 
DATE RECEIVED: 

DATE ANALYZED: 

Steelhead Development Co., LLC 
106 Lockheed Road 
Beaver, WV 25813 

Raw Sample Composite 

Steelhead Development Co., LLC 
October 20, 2004 

October 20, 2004 

COAL ANALYSIS -- LABORATORY NUMBER 

0 uf>..Lll'p 
Precision Testing 

Laboratory 

Sulfur Forms 

% Total Sulfur 
% Pyritic Sulfur 
% Sulfate Sulfur 
% Organic Sulfur 

Pl IONE: (304) 252-2539 
FAX: (304) 253-9425 

SAMPLE MARKED: 

Core Sample 
Total Core No. 6 
453.4' 
461.1' 

215359 

3.67 
0.93 
0.27 
2.47 

ISO - 9001 
Analytical Services 
ro the Coal lndustr~ 

Steven H. Lilly, Laboratory M9ager 

71.$' c,' 
&LJR P,. ~ 

This report shall not be reproduced in whole or in part without the Approval of Precision Testing baboratory, Inc. 
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C 
PART III ATTACHMENT III. 2.B.2 

GROUND WATER MONITORING SITES 
(Modification Submittal - May 2005) 



R
18131

Groundwater Monitoring 
POND·CREEK . ,E 

GroundwaterWell GW-1 
Coords: E 354988 N 430899 

Grnd. Elev. 439.82 

Standpipe Elev. 441.82 

Sample Date 7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 1/3/2005 1/31/2005 2/28/2005 5/3/2005 6/1/2005 AVERAGE 

Measure* 9.40 10.60 12.45 B.89 6.30 5.60 5.00 4.15 5.40 6.90 

Water Surface Elev, 432.42 431.22 429.37 . 432.93 - . 435.52 436.22 436.82 437.67 436.42 434.92 434.35 

UNITS 

TDS mg/L 532 514 488 544 566 564 384 490 620 302 500.4 

pH unit 7.06 7.20 7.17 7 .11 7.30 6.90 7.10 7.10 7.10 7.20 7.12 

ACIDITY mg/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 <0.5 120 192 60 50 105.5 

ALKALINITY mg/L 656.0 364.0 289.0 329.0 179.0 382.0 328.0 500.0 285.0 320.0 363.2 

SULFATE mg/L 85.0 117.5 140.0 110.0 BO 165.0 198 180 205 305 158.6 

CHLORIDE mg/L 50.5 21.5 33.0 35.3 40 50.0 38.0 37.5 28.B 26.8 36.14 

TOTAL HARDNESS mg/L 190.0 196.0 290.0 232.0 340.0 400.0 260 400 400 400 310.8 

IRON mg/L 0.04 < 0.01 < 0.01 0.19 0.19 0.60 <0.05 0.08 0.05 0.33 0.21 

MANGANESE mg/L < 0.01 < 0.01 < 0.01 0.30 0.20 <0.02 <0.02 <0.05 <0.02 0.05 0.18 

*From top of standpipe to top of water. 

Groundwater Well GW-2 

Coords: E 357681 N 430962 

Grnd. Elev. 433.73 

Standpipe Elev, 435.73 

Sample Date 7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 1/3/2005 1/31/2005 2/28/2005 5/3/2005 6/1/2005 AVERAGE 

Measure* 10.70 12.20 13.95 12.19 7.55 4.6 3.9 3.95 4.45 7.61 

Water Surface Elev. 425.03 423.53 421.78 423.54 428.18 431.13 431.83 431.78 431.28 428.12 427.62 

UNITS 

TDS mg/L 810 780 764 832 806 794 592 628 844 620 747.0 

pH unit 7.04 7.15 7.05 6.97 7.02 6.80 7.4 7.2 7.47 7.1 7.12 

ACIDITY mg/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 <0.5 174 180 71 25 112.5 

ALKALINITY mg/L 700.0 356.0 373.0 391.0 199.0 432.0 352.0 462.0 335.0 406.0 400.6 

SULFATE mg/L 295.0 375.0 375.0 292.5 190.0 245.0 348 70 310 332.5 283.3 

CHLORIDE mg/L 95.0 41.5 68.5 63.5 57.5 89.0 65.0 77.5 56.3 37.5 65.1 

TOTAL HARDNESS mg/L 400.0 468.0 580.0 472.0 540.0 466.0 510.0 640.0 560.0 400.0 503.6 

IRON mg/L 0.06 0.42 0.81 1.02 0.18 <0.30 0.10 <0.05 0.10 0.19 0.36 

MANGANESE m9/L 0.76 0.80 2.25 2.10 2.80 1.40 0.58 <0.05 <0.02 0.14 1.35 

*From top of standpipe to top of water. 

Attachment 111.2.B.2 
1 of 4 
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/\ 

Groundwater Mo111toring 
POND. CREEK~ 

Groundwater Well GW-3 

Coords: E 360278 N 430669 

Grnd. Elev. 436.50 

Standpipe Elev. 438.46 

Sample Date 7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 1/3/2005 1/31/2005 2/28/2005 5/3/2005 6/1/2005 AVERAGE 

Measure" 18.00 13.90 13.3 12.78 6.80 4.10 4.20 4.10 4.80 4.64 

Water Surface Elev. 420.46 424.56 425.16 425.68 431.66 434.36 434.26 434.36 433.66 433.82 429.80 

UNITS 

TDS mg/L 660 667 500 582 650 670 476 594 692 540 603.1 

pH unit 6.72 6.77 6.65 6.67 6.61 6.40 6.7 7 6.91 6.9 6.73 

ACIDITY mg/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 <0.5 224 272 63 66 156.3 

ALKALINITY mg/L 934.0 448.0 362.0 387.0 186.0 510.0 480.0 670.0 330.0 144.0 445.1 

SULFATE mg/L 55.0 90.0 182.5 122.5 72.5 55.0 45.0 205.0 172.5 160.0 116.0 

CHLORIDE mg/L 100.0 44.0 61.3 67.0 30.0 97.0 90.0 50.0 65.8 65.0 67.0 

TOTAL HARDNESS mg/L 416.0 400.0 400.0 400.0 370.0 400 400 560 400 400 414.6 

IRON mg/L 0.11 0.08 < 0.01 0.52 0.09 <0.30 0.09 0.10 0.08 0.30 0.17 

MANGANESE mg/L 0.04 < 0.01 0.03 < 0.1 0.40 0.20 0.44 <0.05 0.12 0.03 0.18 

*From top of standpipe to top of water. 

Groundwater Well GW-4 

Coords: E 354923 N 425980 

Grnd. Elev. 462.28 

Standpipe Elev. 464.03 

Sample Date 7/30/2004 812712004 9/3012004 10127/2004 11/29/2004 1/312005 1/3112005 212812005 5/3/2005 6/1/2005 AVERAGE 

Measure* 
7.40 8.90 9.95 8.57 4.90 6.40 3.40 3.45 4.65 5.75 

Water Surface Elev. 456.63 455.13 454.08 455.46 459.13 457.63 460.63 460.58 459.38 458.28 457.69 

UNITS 

TDS mg/L 626 734 564 648 676 402 218 730 818 272 568.8 

pH unit 6.79 6.75 7.02 6.74 6.66 6.60 7.2 7 6.42 7.3 6.85 

ACIDITY mg/L < 0.5 < 0.5 < 0.5 < 0,5 < 0.5 <0.5 138 198 69 51 114.0 

ALKALINITY mg/L 418.0 167.0 132.0 183.0 91.0 220.0 106.0 302.0 101.0 320.0 204.0 

SULFATE mg/L 6.7 220.0 187.5 187.5 165.0 133.0 260 280 255 280 197.5 

CHLORIDE mg/L 148.5 72.3 127.5 90.0 70.0 150.0 75.0 150.0 100.0 100.3 108.4 

TOTAL HARDNESS mg/L 216.0 240.0 306.0 240.0 380.0 400.0 320 400 400 400 330.2 

IRON mg/L 0.23 0.11 0.34 1.38 2.32 0.56 0.06 0.08 0.10 <Q,02 0.58 

MANGANESE mg/L 0.02 < 0.01 0.03 4.10 0.60 <0.02 <0.02 <0.05 <0.02 0.03 0.96 

Attachment 111.2.B.2 
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"From top of standpipe to top of water. 

Groundwater Well GW-5 
Coords: 
Grnd. Elev. 
Standpipe Elev. 

E 357632 N 425618 
480.23 
482.23 

Groundwater MtJu1toring 

Sample Date 7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 

Measure* No Water 

Water Surface Elev. 

UNITS 

TDS mg/L nla 

Ph unit nla 

ACIDITY mg/L nla 

ALKALINITY mg/L nla 

SULFATE mg/L n/a 

CHLORIDE mg/L nla 

TOTAL HARDNESS mg/L nla 

IRON mg/L n/a 

MANGANESE mg/L n/a 

*From top of standpipe to top of water. 

Groundwater Well GW-6 
Coords: E 360211 N 425416 

Grnd. Elev. 532.73 

Standpipe Elev. 534.90 

12.20 
470.03 

892 
6.79 
< 0.5 

358.0 
512.5 
71.5 

274.0 
0.22 
0.86 

11.90 
470.33 

824 
6.72 
< 0.5 
331.0 

427.5 
100.0 
320.0 

0.20 
0.79 

12.40 
469.83 

1170 
6.85 
< 0.5 
500.0 

492.5 
91.5 

400.0 
0.12 
1.40 

11.85 
470.38 

1060 
6.71 
< 0.5 
234.0 

417.5 
100.0 
400.0 

0.59 
2.20 

Sample Date 7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 

1/3/2005 1/31/2005 2/2812005 

9.50 
472.73 

1046 
6.50 
<0.5 

530.0 
343.0 
100.0 
400.0 

0.56 
0.93 

5.50 
476.73 

892 
7.0 
132 

386.0 
548.0 
105.0 
320.0 
<0.05 

0.67 

4.25 
477.98 

500 
7.2 
200 

472.0 
490.0 
100.0 
360.0 

0.18 
<0.05 

11312005 1/3112005 2/2812005 

5/3/2005 

6.25 
475.98 

926 
7.01 

88 
390.0 

462.5 
91.8 

400.0 
0.05 
0.27 

513/2005 

POND CREEK , .E 

61112005 AVERAGE 

8.30 
473.93 

188 
7.2 
53 

319.0 
185.0 
138.8 
400.0 

0.08 
<0.02 

473.10 

833.1 
6.89 

118.3 
391.1 
430.9 

99.8 
363.8 

0.25 
1.02 

6/112005 AVERAGE 

Measure* No Water No Water No Water No Water No Water No Water No Water No Water No Water No Water 

Water Surface Elev. 

TDS 
Ph 
ACIDITY 
ALKALINITY 
SULFATE 
CHLORIDE 
TOTAL HARDNESS 
IRON 
MANGANESE 

UNITS 

mg/L 
unit 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

nla 
nla 
nla 
nla 
nla 
nla 
nla 
n/a 
nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 

nla nla nla nla 
nla nla nla nla 

nla nla n/a nla 
nla nla nla nla 

nla nla n/a nla 

nla nla n/a n/a 

Attachment 111.2.B.2 

nla nla nla 
nla nla n/a 
nla nla nla 
nla nla nla 
nla nla nla 
nla n/a nla 
nla nla nla 
nla nla nla 
n/a n/a nla 

nla nla 
nla nla 
nla nla 
n/a nla 
nla nla 
nla nla 
nla nla 
nla nla 
n/a n/a 

nla 

nla 
n/a 
n/a 
nla 
nla 
n/a 
nla 
n/a 
n/a 

3 of 4 
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Groundwater iv,~ .. ,toring 

*From top of standpipe to top of water. 

GroundwaterWell GW-7A 
Coords: E 358275 N 427588 
Grnd. Elev. 452.00 
Standpipe Elev. 454.00 

Sample Date 

Measure* 
Water Surface Elev. 

TDS 
Ph 
ACIDITY 
ALKALINITY 
SULFATE 
CHLORIDE 
TOTAL HARDNESS 
IRON 
MANGANESE 

UNITS 

mg/L 
unit 
mg!L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 

Well GW-7A was constructed in May 2005 

"From top of standpipe to top of water. 

Attachment 111.2.B.2 

1/3/2005 1/31/2005 2/28/2005 5/3/2005 

POND·CREEK ,E 

6/1/2005 AVERAGE 

6.88 
447.12 

590 
7.1 
92 

360 
1790 

100 
800 

0.02 
0.3 

n/a 

590.00 
7.10 

92.00 
360.00 

1,790.00 
100.00 
800.00 

0.02 
0.30 

4 of 4 
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Steelhead Development Pond Cr.1 Mine - MONITORING WELL GW-2 

SAMPLING POINT #GW-2 Permit: Pond Cr. 1 Mine 

(GW-2SLUG.WK4) 
Revision: Initial 

CALCULATION OF HYDRAULIC CONDUCTIVITY BY HVORSLEV SLUG TEST METHOD 

Change 

Elapsed Depth to in Water 

Line Time Water Level 

No. (s\ (ft) h (ft\ 

- -- 6.02 -
1 0 18.96 12.94 

2 10 18.96 12.94 

3 20 18,94 12.92 

4 30 18.93 12.9.1 

5 40 18.92 12.9 

6 50 18.91 12.89 

7 60 18.90 12.88 

8 90 18.89 12.865 

9 120 18.82 12.8 

10 150 18.80 12.775 

11 180 18.77 12.75 

12 210 18.75 12.73 

13 240 18.73 12.71 

14 315 18.70 12.68 

15 375 18.68 12.655 

16 435 18.65 12.63 

17 495 18.64 12.62 

18 555 18.62 12.6 

19 615 18.59 12.57 

20 675 18.58 12.56 

21 735 18.55 12.53 

22 795 18.52 12.5 

23 855 18.51 1249 

24 1155 18.40 12.38 

25 2055 18.10 12.08 

26 2655 17.93 11.91 

27 10455 15.61 9.59 

28 12255 15.13 9.11 

29 14055 14.77 8.75 

30 282120 9.27 3.25 

K = Hydraulic Conductivity in Feet/Day 

T = Tranmissivity in Gal./Day/Foot of aquifer 

r = radius of well casing = 
R = radius of well bore gravel pack = 

Le = length of well screen or gravel pack = 

M = Saturated thickness of aquifer = 

To = time to h/ho equal to .37 = 

K = (rA2) (ln(Le/R)) / (2LeTo) *(86,400 s/day) = 

T = K*M*(7.48 gal./cu. foot) = 

Initial 

Change Test Date: May 9, 2005 

in Water Start Time: 12:10 p.m. 

Level Test By: J. Craig 

ho (ft\ h/ho Comment 

- - Before bailing. 

12.94 1,000 Bailed to bottom 18 min 

12.94 1.000 

12.94 0.998 

12.94 0.998 

12.94 0.997 

12.94 0.996 

12.94 0.995 

12.94 0.994 

12.94 0.989 

12.94 0.987 

12.94 0.985 

12.94 0.984 

12.94 0.982 

12.94 0.980 

12.94 0.978 

12.94 0.976 

12.94 0.975 

12.94 0.974 

12.94 0,971 

12.94 0.971 

12.94 0.968 

12.94 0.966 

12.94 0.965 

12.94 0.957 

12.94 0.934 

12.94 0.920 

12.94 0.741 

12.94 0.704 

12.94 0.676 

12.94 0.251 Reading: May 12, 2005; 6:32 p.m. 

0.083 feet 

0.333 feet (Note: Continuous flight auger 8.0 in. diameter 

9 feet 

9 feet (Note: Set equal to length of sand pack since 

201700.5 seconds water level is above bentonite plug) 

0.0005 feet/day = 1.9E-07 cm/sec 

0.04 gallons/day/foot 
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Steelhead Development Pond Cr.1 Mine - MONITORING WELL GW-5 

SAMPLING POINT #GW-5 Permit: Pond Cr. 1 Mine 

(GW-5SLUG.WK4) 
Revision: Initial 

CALCULATION OF HYDRAULIC CONDUCTIVITY BY HVORSLEV SLUG TEST METHOD 

Initial 

Change Change Test Date: May 9, 2005 

Elapsed Depth to in Water in Water Start Time: 10:50 a.m. 

Une Time Water Level Level Test By: J. Craig 

No. (5\ (ft\ h !ft\ ho tft\ h/ho Comment 

- -- 8.94 - -- -- Before bailing 

1 0 14.80 5.86 5.86 1.000 Bailed to bottom 18 min 

2 10 14.76 5.82 5.86 0.993 

3 20 14172 5.78 5.86 0.986 

4 30 14.69 5.75 5.86 0.981 

5 40 14.67 5.73 5.86 0.978 

6 50 14.65 5.71 5.86 0.974 

7 60 14.63 5.69 5.86 0.971 

8 90 14.60 5.66 5.86 0.966 

9 120 14.56 5.62 5.86 0,959 

10 150 14.54 5.6 5.86 0.956 

11 180 14.52 5.58 5.86 0.952 

12 210 14.50 5.56 5.86 0.949 

13 240 14.48 5.54 5.86 0.945 

14 270 14.46 5.52 5.86 0.942 

15 300 14.46 5.52 5,86 0.942 

16 360 14.41 5.47 5.86 0.933 

17 420 14.40 5.46 5.86 0.932 

18 480 1_4.37 5.43 5.86 0.927 

19 600 14.30 5.36 5.86 0.915 

20 720 14.29 5.35 5.86 0.913 

21 840 14.26 5.32 5.86 0.908 

22 960 14.23 5.29 5.86 0.903 

23 1080 14.21 5.27 5.86 0.899 

24 1320 14.17 5.23 5.86 0.892 

25 1920 14.09 5.15 5.86 0.879 

26 2520 14.04 5.1 5.86 0.870 

27 3120 14.00 5.055 5.86 0.863 

28 9000 13.78 4.84 5.86 0.826 

29 14280 13,65 4.71 5.86 0.804 

30 286200 12.12 3.18 5.86 0.543 Reading: May 12, 2005; 6:20 p.m. 

K= Hydraulic Conductivity in FeeVDay 

T = T ranmissivity in Gal./Day/Foot of aquifer 

r = radius of well casing = 0.083 feet 

R = radius of well bore gravel pack = 0.333 feet (Note: Continuous flight auger 8.0 in. diameter 

Le= length of well screen or gravel pack = 9 feet 

M = Saturated thickness of aquifer = 9 feet (Note: Set equal to length of sand pack since 

To= time to h/ho equal to .37 = 200340 seconds water level is above bentonite plug) 

K = (rA2) (ln(Le/R)) / (2LeTo) *(86,400 s/day) = 0.0005 feet/day = 1.9E-07 cm/sec 

T = K'M*(7.48 gal./cu. foot) = 0.04 gallons/day/foot 
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Steelhead Development Pond Cr.1 Mine - MONITORING WELL GW-7 

SAMPLING POINT #GW-7 Permit: Pond Cr. 1 Mine 

(GW-7SLUG.WK4) Revision: Initial 

CALCULATION OF HYDRAULIC CONDUCTIVITY BY HVORSLEV SLUG TEST METHOD 

Initial 

Change Change Test Date: May 9, 2005 

Elapsed Depth to in Water in Water Start Time: 9:31 a.m. 

Line Time Water Level Level Test By: J. Craig 

No. /s) (ft) h /ft) ho /ft) h/ho Comment 

-- -- 5.77 - - - Before bailing 

1 0 30:19 24.42 24.42 1.000 Bailed to bottom 20 min 

2 10 29.92 24.15 24.42 0.989 

3 20 29;80 24.03 24.42 0.984 

4 30 29.41 23.64 24.42 0.968 

5 40 29.15 23.38 24.42 0.957 

6 50 28.75 22.98 24.42 0.941 

7 60 28.08 22.31 24.42 0.914 

8 90 27.35 21.58 24.42 0.884 

9 120 27.00 21.23 24.42 0.869 

10 150 26.62 20.85 24.42 0.854 

11 180 26.29 20.52 24.42 0.840 

12 210 25.74 19.97 24.42 0.818 

13 240 25.40 19.63 24.42 0.804 

14 270 25.13 19.36 24.42 0.793 

15 300 24.87 19.1 24.42 0.782 

16 360 24.29 18.52 24.42 0.758 

17 420 23.74 17.97 24.42 0.736 

18 480 23.20 17.43 24.42 0.714 

19 600 22.19 16.42 24.42 0.672 

20 720 21.24 15.47 24.42 0.633 

21 840 20.23 14.46 24.42 0.592 

22 960 19.39 13.62 24.42 0.558 

23 1080 18.61 12.84 24.42 0.526 

24 1200 17.88 12.11 24.42 0.496 

25 1320 17.19 11.42 24.42 0.468 

26 1800 14.90 9.13 24.42 0.374 

27 2700 9.84 4.07 24.42 0.167 

28 3600 8.64 2.87 24.42 0.118 

29 11820 6.79 1.02 24.42 0.042 

30 21600 6.35 0.58 24.42 0.024 

K = Hydraulic Conductivity in Feet/Day 

T = Tranmissivity in Gal./Day/Foot of aquifer 

r = radius of well casing = 0.083 feet 

R = radius of well bore gravel pack = 0.333 feet (Note: Continuous flight auger 8.0 in. diameter 

Le= length of well screen or gravel pack= 12 feet 

M = Saturated thickness of aquifer = 12 feet (Note: Set equal to length of sand pack since 

To= time to hlho equal to .37 = 1800 seconds water level is above bentonite plug) 

K = (r'2) (ln(Le/R)) / (2LeTo) •(86,400 s/day) = 0.05 feet/day = 1.8E-05 cm/sec 

T = K•M*(7 .48 gal./cu. foot) = 4.47 gallons/day/foot 
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PART III ATTACHMENT III. 2.B.2 
GROUND WATER MONITORING SITE 8 
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Groundwater Monitoring PQND CREEK 1 MINE 

Groundwater Well GW-8 
Coords: E 359,568 N 426,786 
Gmd. Elev. I 
Standpipe Elev. 467.85 

Sample Date 5/21/2007 8/1/2007 11/6/2007 2/7/2008 AVERAGE 

Measure* 5.62 5.15 2.02 2.33 

Water Surface Elev. 462.23 462.70 465.83 465.52 464.07 

UNITS 

TDS mg/L 
pH unit 6.80 6.90 8.50 6.80 7.25 

ACIDITY mg/L < 0.10 < 0.10 <0.10 < 0.10 < 0.5 

ALKALINITY mg/L 155.0 192.0 216.0 223.0 196.5 

SULFATE mg/L 932.0 1160 881.0 987.0 990.0 

CHLORIDE mg/L 88.0 112 70.0 68 84.50 

TOTAL HARDNESS mg/L I I I I 
IRON mg/L 0.084 0.062 <0.006 <0.006 0.07 

MANGANESE mg/L 0.544 0.042 0.021 0.029 0.16 

•From top of standpipe to top of water. 

Attachment 111.2.B.2 1 of 1 
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PART III ATTACHMENT IIL 2.B.2 
GROUND WATER MONITORING SITE ANALYSIS RESULTS 
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Pond Creek #1 Ground Water Sampling 

Permit #375 NPDES# IL007766 

Stand Pipe 
Date SamnlePnt EastinP" Northint:? Elevation Water Elev. 

12129/05 GW-1 354,988 430,899 441.82 435.44 

12129/05 GW-2 357,681 430,962 435.73 428.51 

12129/05 GW-3 360,278 430,669 438.46 432.61 

12/29/05 GW-4 354,923 425,980 464.03 456.01 

12129/05 GW-5 357,632 425,618 482.23 470.52 

12129/05 GW-6 360,211 425,416 434.9 No Water 

12129/05 GW-7A 358,306 427,592 454.7 444.99 

2124/06 GW-1 354,988 430,899 441.82 438.34 

2124/06 GW-2 357,681 430,962 435.73 431.31 

2/24/06 GW-3 360,278 430,669 438.46 434.29 

2/24/06 GW-4 354,923 425,980 464.03 459.45 

2/24/06 GW-5 357,632 425,618 482.23 471.33 

'2J24/06 GW-6 360,211 425,416 434.9 No Water 

2124/06 GW-7A 358,306 427,592 454.7 447.05 

6/28/06 GW-1 354,988 430,899 441.82 435.70 

6128/06 GW-2 357,681 430,962 435.73 427.72 

6/28/06 GW-3 360,278 430,669 438.46 430.10 

6128/06 GW-4 354,923 425,980 464.03 458.03 

6128/06 GW-5 357,632 425,618 482.23 470.85 

6128/06 GW-6 360,211 425,416 434.9 No Water 

6128/06 GW-7A 358,306 427,592 454.7 446.30 

7/31/06 GW-1 354,988 430,899 441.82 435.08 

7/31/06 GW-2 357,681 430,962 435.73 429.31 

7/31/06 GW-3 360,278 430,669 438.46 428.63 

7/31/06 GW-4 354,923 425,980 464.03 457.03 

7/31/06 GW-5 357,632 425,618 482.23 469.43 

7/31/06 GW-6 360,211 425,416 434.9 No Water 

7/31/06 GW-7A 358,306 427,592 454.7 445.55 

8131/06 GW-1 354,988 430,899 441.82 434.92 

8/31/06 GW-2 357,681 430,962 435.73 424.51 

8/31/06 GW-3 360,278 430,669 438.46 426.86 

8/31/06 GW-4 354,923 425,980 464.03 456.79 

8/31/06 GW-5 357,632 425,618 482.23 468.32 

8/31/06 GW-6 360,211 425,416 434.9 No Water 

8/31/06 GW-7A 358,306 427,592 454.7 444.18 

I0/2/06 GW-1 354,988 430,899 441.82 435.08 

I0/2/06 GW-2 357,681 430,962 435.73 425.76 

1012106 GW-3 360,278 430,669 438.46 427.14 

10/2/06 GW-4 354,923 425,980 464.03 455.42 

I0/2/06 GW-5 357,632 425,618 482.23 No Water 

I0/2/06 GW-6 360,211 425,416 434.9 No Water 

1012/06 GW-7A 358,306 427,592 454.7 443.95 

3/7/07 GW-1 354,988 430,899 441.82 438.62 

3/7/07 GW-2 357,681 430,962 435.73 431.41 

1DS SULFAlE pH 

Denth m•" m•" unit 
6.38 730 15.0 7.6 
7.22 456 40.0 7.5 
5.85 772 62.5 7.1 
8.02 780 190.0 7.4 
11.71 988 565.0 7 

No Water n/a n/a n/a 
9.71 1706 1507.5 7.2 
3.48 640 I07.5 7.9 
4.42 640 237.5 7.8 
4.17 744 127.5 7.9 
4.58 674 242.5 7.7 
10.90 1190 395.0 7.5 

No Water n/a n/a n/a 
7.65 800 1630.0 7.8 
6.12 674 180.0 8.2 
8.01 662 180.0 7.6 
8.36 716 85.0 8 
6.00 698 172.0 7.4 
11.38 690 195.0 7.5 

No Water n/a n/a n/a 
8.40 1240 865.0 7.8 
6.74 698 30.0 7.7 
6.42 948 8.0 7.7 
9.83 884 <I 7.1 
7.00 878 172.0 7.3 
12.80 874 55.0 8.3 

No Water n/a n/a n/a 
9.15 1782 842.0 8.4 

6.90 616 90.0 8 
11.22 750 288.0 7.9 
11.60 640 35.0 7.6 
7.24 696 148.0 7.6 
13.91 874 238.0 7.6 

No Water n/a n/a n/a 
I0.52 1498 I048.0 7.5 
6.74 698 320.0 8.5 
9.97 782 190.0 7.5 
11.32 8IO 22.0 8 
8.61 734 60.0 7.8 

No Water n/a n/a n/a 
No Water n/a n/a n/a 

I0.75 1776 982.0 7.7 
3.20 582 77.0 7.6 
4.32 872 296.0 7.5 

l of4 

~\ 

ACIDITY ALKALINlTY Fluoride Arsenic Cadmium Barium Boron Selenium Silver IRON Chromium 

m•" m•" me/L mg/l mg/l mg/l me/L mg/l mg/l me/L m•" 

20 156 0.44 <.002 <.002 0.038 <.500 <.002 0.036 0.093 0.011 

42 68 0.17 <.002 <.002 0.065 <.500 <.002 0.003 0.128 0.006 

26 214 0.09 <.002 <.002 0.122 <.500 <.002 <.002 0.141 0.008 

17 92 <.01 <.002 <.002 0.022 <.500 <.002 <.002 0.227 0.007 

40 165 0.11 <.002 <.002 0.029 <.SOD <.002 <.002 0.337 0.014 

n/a n/a n/a 

33 146 0.33 <.002 <.002 0.048 <.500 <.002 <.002 0.023 <.002 

<IO 164 1.19 <.002 <.002 <0.020 <.500 <.002 <.002 0.06 <.006 

<IO 138 0.69 <.002 <.002 <0.020 <.500 <.002 <.002 0.085 <.006 

<IO 220 0.42 <002 <002 <0.020 <500 <002 <002 0.044 <006 

<IO 82 0.55 <.002 <.002 <.020 <.500 <.002 <.002 0.12 <.006 

<IO 240 0.59 <.002 <.002 <.020 <.500 <.002 <.002 <.006 <.006 

n/a n/a n/a 

<IO 213 0.77 <.002 0.009 <.020 <.500 <.002 <.002 0.161 0.007 

<IO 320 0.48 <.002 <.002 0.070 <.500 <.002 <.002 <.006 <.006 

24 340 0.23 <.002 0.004 0.08 <.500 0.003 <.002 0.02! <.006 

<IO 345 0.08 0.004 0.005 0.05 <.500 0.003 <.002 0.027 <.006 

21 150 0.19 <.002 0.002 <.020 <.500 0.002 <.002 O.I06 <.006 

23 235 0.28 <.002 0.005 <.020 <.500 <.002 <.002 0.006 <.006 

n/a n/a 
24 280 0.41 <.002 0.004 <.020 <.500 <.002 <.002 <.006 <.006 

<IO 295 0.063 <.002 0.016 0.145 <.500 <.002 <.002 0.02 <.006 

<IO 355 0.32 <.002 0.011 0.182 <.500 <.002 0.002 0.04 <.006 

<IO 310 0.2 <.002 O.DI 0.312 <.500 <.002 0.002 0.037 <.006 

<IO 410 0.35 <002 0.009 0.093 <.500 <.002 <002 0.213 <.006 

<IO 162 0.18 <.002 0.014 0.171 <.500 <.002 <.002 0.937 <.006 

n/a n/a 
<IO 310 0.44 <.002 0.004 0.152 <.500 <.002 0.003 0.098 <.006 

<IO 339 1.4 O.QI <.002 0.01 <.500 0.008 <.002 0.007 <.006 

<IO 323 0.42 <.002 <.002 0.12 <.500 0.022 <.002 <.006 0.006 

<IO 384 <0.01 <.002 <.002 0.32 <.500 0.038 <.002 0.017 <.006 

<IO 225 1.5 0.014 <.002 0.1 <.500 0.005 <.002 0.217 <.006 

<IO 326 0.03 0.006 <.002 0.28 <.500 0.008 0.002 0.325 <.006 

n/a n/a 
<IO 258 0.39 0.016 0.006 0.12 2.38 0.002 0.004 <0.002 0.006 

<IO 230 I.I <.002 <.002 0.027 4.79 0.019 <002 <006 <006 

<IO 460 0.92 <.002 <.002 0.05 6.26 O.Dl8 0.002 <.006 <.006 

<IO 300 0.72 <.002 <.002 0.249 4.94 0.013 <.002 <.006 <.006 

<IO 212 0.86 <.002 0.006 0.024 3.37 0.012 <.002 0.262 <.006 

n/a n/a 
n/a n/a 
<IO 260 1.32 <.002 <.002 0.021 4.85 0.023 0.004 <.006 <.006 

<IO 374 <.01 <.002 <.002 <.020 <.500 <.002 0.004 <.006 <.006 

<IO 352 <.01 <.002 <.002 0.077 <.500 <.002 0.004 <.006 <.006 



R
18142

Pond Creek #1 Ground Water Sampling 
Permit #375 NPDES# IL007766 

Stand Pipe 
Date SamnlePnt Eastin!? Northin,,. Elevation Water Elev. 

3/7/07 GW-3 360,278 430,669 438.46 434.29 

3/7/07 GW-4 354,923 425,980 462.38 456.40 

317107 GW-5 357,632 425,618 482.23 473.86 

3/7/07 GW-6 360,21 I 425,416 434.9 No Water 

3/7/07 GW-7A 358,306 427,592 454.7 448.63 

5/21/07 GW-1 354,988 430,899 441.82 436.55 

5/21/07 GW-2 357,681 430,962 435.73 428.93 

5/21/07 GW-3 360,278 430,669 438.46 432.08 

5/21/07 GW-4 354,923 425,980 462.38 458.28 

5/21/07 GW-5 357,632 425,618 482.23 471.74 

5/21/07 GW.fJ 360,211 425,416 434.9 No Water 
5/21/07 GW-7A 358,306 427,592 454.7 448.05 

5/21/07 GW-8 359,568 426,786 467.85 462.23 

8/1/07 GW-1 354,988 430,899 441.82 433.29 

8/1/07 GW-2 357,681 430,962 435.73 424.74 

8/1/07 GW-3 360,278 430,669 438.46 426.09 

8/1/07 GW-4 354,923 425,980 462.38 456.51 

8/1/07 GW-5 357,632 425,618 482.23 469.06 
8/1/07 GW-6 360,211 425,416 434.9 No Water 

8/1/07 GW-7A 358,306 427,592 454.7 447.11 
8/1/07 GW-8 359,568 426,786 467.85 462.70 

11/6/07 GW-1 354,988 430,899 441.82 433.00 

11/6/07 GW-2 357,681 430,962 435.73 423.53 

11/6/07 GW-3 360,278 430,669 438.46 425.72 

11/6/07 GW-4 354,923 425,980 462.38 454.74 

11/6/07 GW-5 357,632 425,618 482.23 467.36 

11/6/07 GW-6 360,21 I 425,416 434.9 No Water 

11/6/07 GW-7A 358,306 427,592 454.7 446.08 

11/6/07 GW-8 359,568 426,786 467.85 465.83 

2/7/08 GW-1 354,988 430,899 441.82 438.35 

2/7/08 GW-2 357,681 430,962 435.73 431.47 

W/08 GW-3 360,278 430,669 438.46 435.31 

2/7/08 GW-4 354,923 425,980 462.38 459.98 

2/7/08 GW-5 357,632 425,618 482.23 467.88 

W/08 GW.fJ 360,211 425,416 434.9 No Water 

W/08 GW-7A 358,306 427,592 454.7 449.20 

2/7/08 GW-8 359,568 426,786 467.85 465.52 

TDS SULFATE pH 

Deoth m•fl m-" unit 
4.17 804 412.0 7.1 
5.98 798 200.0 7.1 
8.37 638 173.0 6.4 

No Water 
6.07 1118 574.0 8 
5.27 576 420.0 7.5 
6.80 874 398.0 7.3 
6.38 654 280.0 6.9 
4.10 860 356.0 7.3 
10.49 526 566.0 6.6 

No Water 
6.65 1042 450.0 7.3 
5.62 1770 932.0 6.8 
8.53 586 96.0 7.6 
10.99 786 206.0 8.2 
12.37 574 85.0 7 
5.87 806 138.0 7.6 
13.17 558 222.0 6.8 

No Water 
7.59 1004 418.0 7.2 
5.15 1806 1160.0 6.9 
8.82 670 130.0 8.9 
12.20 724 217.0 7.9 
12.74 724 102.0 8.5 
7.64 634 109.0 8.6 
14.87 Only 6" of water in well no sample. 

No Water 
8.62 1102 532.0 8.7 
2.02 1344 881.0 8.5 
3.47 824 1.0 7.6 
4.26 762 688.0 7.6 
3.15 806 47.0 7.0 
2.40 626 31.0 7.0 
14.35 842 137.0 7.1 

No Water 
5.50 1680 817.0 7.0 
2.33 1790 987.0 6.8 

2 of4 

ACIDITY ALKALINITY Fluoride Arsenic Cadmium Barium Boron Seleniult'. Silver IRON Chromium 

m-" m-" m•fl m•fl m•fl m•fl m•fl m-" m-" m-" m•n 

<IO 379 <.01 0.003 <.002 0.173 <.500 <.002 0.004 0.029 <.006 
<IO 200 <.01 <.002 <.002 <.020 <.500 <.002 0.002 <.006 <.006 

<IO 140 <.01 <.002 <.002 <.020 <.500 <.002 <.002 <.006 <.006 

<IO 260 <.01 <.002 <.002 0.04 <.500 <.002 0.004 <.006 <.006 
<IO 363 <.01 <.002 <.002 <.020 0.129 <.002 <0.002 0.044 0.013 
<IO 363 <.01 <.002 <.002 <.020 0.347 <.002 <0.002 0.078 0.010 
<IO 382 <.01 <.002 <.002 <.020 0.269 <.002 <0.002 0.055 0.010 
<IO 250 <.01 <.002 <.002 <.020 0.17 <.002 <0.002 0.157 0.008 
<IO 132 <.01 <.002 <.002 <.020 <.500 <.002 <0.002 0.059 0.010 

<IO 200 <.01 <.002 <.002 <.020 <.500 <.002 <0.002 0.063 O.oI5 
<IO 155 <.01 <.002 <.002 0.074 0.208 <.002 <0.002 0.084 0.019 
<IO 298 <.01 0.005 <.002 <.020 <.500 <.002 O.QI5 0.194 <.006 
<IO 263 <.01 0.004 <.002 <.020 <.500 <.002 0.007 0.201 <.006 
<IO 292 <.01 0.003 <.002 0.21 <.500 <.002 0.003 0.103 <.006 
<IO 142 <.01 0.003 <.002 <.020 <.500 <.002 0.004 0.108 <.006 
<IO 223 <.01 0.003 <.002 <.020 <.500 <.002 0.003 0.588 <.006 

<IO 250 <.01 0.002 <.002 <.020 <.500 <.002 0.003 0.086 <.006 
<IO 192 <.01 0.002 <.002 <.020 0.530 <.002 0.003 0.062 <.006 
<IO 370 <.01 0.007 <.002 0.349 <.500 0.014 <0.002 0.007 <.006 
<IO 304 <.01 0.009 <.002 0.464 <.500 0.010 0.002 0.007 <.006 
<IO 434 <.01 0.007 0.002 0.681 <.500 0.008 <0.002 0.035 <.006 
<IO 230 <.01 0.007 0.002 0.681 <.500 0.012 <0.002 0.033 <.006 

<IO 391 <.01 0.008 <.002 0.316 <.500 0.008 <0.002 <.006 <.006 
<IO 216 <.01 0.006 <.002 0.23 <.500 0.007 0.006 <.006 <.006 
<IO 405 <.01 <.002 <.002 <.020 <.500 <0.00'.; <0.002 0.017 <.006 
<IO 427 <.01 <.002 <.002 <.020 <.500 <0.002 <0.002 0.089 <.006 
<IO 397 <.01 <.002 <.002 <.020 <.500 <o.oo: <0.002 0.012 <.006 
<10 132 <.01 <.002 <.002 <.020 <.500 <0.002 <0.002 0.068 <.006 

<IO 299 <.01 <.002 <.002 <.020 <.500 <0.002 <0.002 2.96 <.006 

<IO 344 <.01 <.002 <.002 <.020 <.500 <0.002 <0.002 0.039 <.006 
<IO 223 <.01 <.002 <,002 <.020 <.500 <0.002 <0.002 <.006 <.006 
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Pond Creek #1 Ground Water Sampling 
Permit #375 NPDES# IL007766 

Stand Pipe 
Date SamolePnt Eastin<> Northing Elevation Water Elev. 

12/29/05 GW-1 354,988 430,899 441.82 435.44 

12/29/05 GW-2 357,681 430,962 435.73 428.51 

12/29/05 GW-3 360,278 430,669 438.46 432.61 

12/29/05 GW-4 354,923 425,980 464.03 456.01 

12/29/05 GW-5 357,632 425,618 482.23 470.52 

12/29/05 GW-6 360,211 425,416 434.9 No Water 

12/29/05 GW-7A 358,306 427,592 454.7 444.99 

2/24/06 GW-1 354,988 430,899 441.82 438.34 

2/24/06 GW-2 357,681 430,962 435.73 431.31 

2/24/06 GW-3 360,278 430,669 438.46 434.29 

2/24/06 GW-4 354,923 425,980 464.03 459.45 

2/24/06 GW-5 357,632 425,618 482.23 471.33 

2/24/06 GW-6 360,211 425,416 434.9 No Water 

2/24/06 GW-7A 358,306 427,592 454.7 447.05 

6/28/06 GW-1 354,988 430,899 441.82 435.70 

6/28/06 GW-2 357,681 430,962 435.73 427.72 

6/28/06 GW-3 360,278 430,669 438.46 430.10 

6/28/06 GW-4 354,923 425,980 464.03 458.03 

6/28/06 GW-5 357,632 425,618 482.23 470.85 

6/28/06 GW-6 360,211 425,416 434.9 No Water 

6/28/06 GW-7A 358,306 427,592 454.7 446.30 

7/31/06 GW-1 354,988 430,899 441.82 435.08 

7/31/06 GW-2 357,681 430,962 435.73 429.31 

7/31/06 GW-3 360,278 430,669 438.46 428.63 

7/31/06 GW-4 354,923 425,980 464.03 457.03 

7/31/06 GW-5 357,632 425,618 482.23 469.43 

7/31/06 GW-6 360,211 425,416 434.9 No Water 

7/31/06 GW-7A 358,306 427,592 454.7 445.55 

8/31/06 GW-1 354,988 430,899 441.82 434.92 

8/31/06 GW-2 357,681 430,962 435.73 424.51 

8/31/06 GW-3 360,278 430,669 438.46 426.86 

8/31/06 GW-4 354,923 425,980 464.03 456.79 

8/31/06 GW-5 357,632 425,618 482.23 468.32 

8/31/06 GW-6 360,211 425,416 434.9 No Water 

8/31/06 GW-7A 358,306 427,592 454.7 444.18 

10/2/06 GW-1 354,988 430,899 441.82 435.08 

10/2/06 GW-2 357,681 430,962 435.73 425.76 

10/2/06 GW-3 360,278 430,669 438.46 427.14 

10/2/06 GW-4 354,923 425,980 464.03 455.42 

10/2/06 GW-5 357,632 425,618 482.23 No Water 

10/2/06 GW-6 360,211 425,416 434.9 No Water 

10/2/06 GW-7A 358,306 427,592 454.7 443.95 

3nt07 GW-1 354,988 430,899 441.82 438.62 

3n/07 GW-2 357,681 430,962 435.73 431.41 

Mercury Lo,d Copper 

Denth m-" m•fl m•fl 

6.38 <.002 <.010 <.003 
7.22 <.002 <.010 <.003 
5.85 <.002 <.010 <.003 
8.02 <.002 <.010 <.003 
11.71 <.002 <.010 <.003 

No Water 
9.71 <.002 <.010 <.003 
3.48 <.002 0.045 0.012 
4.42 <.002 0.055 0.012 
4.17 <.002 0.031 0.016 
4.58 <.002 0.027 0.014 
10.90 <.002 0.055 O.Ql 

No Water 
7.65 <.002 0,074 0.021 
6.12 <.002 <.010 <.003 
8.01 <.002 <.010 0.004 
8.36 <.002 <.010 0.006 
6.00 <.002 <.010 O.Ql 
11.38 <.002 <.010 0.009 

No Water 
8.40 <.002 <.010 0.006 
6.74 <.002 0.109 0.007 
6.42 <.002 0.087 0.005 
9.83 0.005 0.86 0,0]8 
7.00 0.004 0.067 0.003 
12.80 0.003 0.052 0.01 

No Water 
9.15 0.003 0.094 0.017 
6.90 0.007 0.02 <.003 
11.22 0.003 0.02 <.003 
11.60 0.002 0,01 <.003 
7.24 0.017 0.03 <.003 
13.91 0.007 0.03 <.003 

No Water 
10.52 O.Ql 0.04 <.003 
6.74 <.002 <.010 <.003 
9.97 <.002 <.010 <.003 
11.32 <.002 0.014 0.012 
8.61 <.002 <.010 0.006 

No Water 
No Water 

10.75 <.002 O.Q15 0.013 
3.20 <.002 <.010 <.003 
4.32 <.002 <.010 0.006 
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Nickel Thallium Zinc Antimony Beryllium Cobalt MANGANESE Phenolics Cyanide Chlorides 

m•fl mofl. m-" m-" m•fl m•fl m•fl m•fl m·" m·" 
0.014 0.037 0.012 0.303 <.001 0.014 0.027 <.050 <0.010 20 
0.013 <0.020 0.024 0.240 <.001 0.013 0.087 <.050 <0.010 42 
<.010 0.021 0.001 0.299 <.001 0.012 0.124 <.050 <0.010 26 
<.010 0.024 0.009 0.270 <.001 0.017 0.031 <.050 <0.010 17 
<.010 0.034 0.01 0.276 <.001 0.007 0.891 <.050 <O.QIO 40 

n/a n/a 

<.010 <0.020 0.029 0.285 <.001 0.024 0.052 <.050 <0.010 33 
<.010 <0.020 0.012 <0.002 <.001 <0.005 0.024 <.050 <O.QIO <10 
0.029 0.023 0.016 <0.002 <.002 <0.002 0.027 <.050 <O.QIO <10 
<.010 0.026 0.014 <0.002 <.001 <0.005 0.023 <.050 ; <0.010 <10 
<.010 0.061 0.01 <0.002 <.001 <0.005 0.03 <.050 , <0.010 <10 

0.023 0.044 O.Ql <0.002 <.001 <0.005 0.4 <.050 <0.010 <10 
n/a n/a 

<.010 0.076 0,0]8 <.002 <.001 <.005 0.045 <.050 <0.010 <IO 
<.010 <0.020 0.002 0.006 <.001 <.005 <.002 <.050 <0.010 33 
<.010 <0.020 0.023 0.050 <.001 <.005 0.002 <.050 <0.010 44 
0.017 <0.020 0.006 0.060 <.001 <.005 0.145 <,050 <0.010 75 
0.011 <0.020 0.003 0.070 0.001 <.005 <.002 <.050 <0.010 122 
0.014 <0.020 <.002 0.050 <.001 <.005 <.002 <.050 <0.010 160 

n/a 

0.021 <0.020 0.002 0.090 <.001 <.005 0.003 <.050 <0.010 75 
<.010 <0.020 0.001 0.206 0.003 <.005 0.012 <.050 <0.010 37.5 
0.011 <0.020 <0.001 0.184 0.002 <.005 <.002 <.050 <0.010 50 
<.010 <0.020 <0.001 0.129 0.001 <.005 0.024 <.050 <0.010 88 
<.010 0.023 0.001 0.153 0.002 <.005 0.026 <.050 <0.010 139 
<.010 0.029 0.006 0.153 0.002 <.005 0.012 <.050 <0.010 150 

n/a 

<.010 0.023 0.003 0.269 0.001 <.005 0.026 <.050 <0.010 85 
<.010 <0.020 <0.001 <.002 <.001 <.005 0.019 <.050 <0.010 20 

<.010 <0.020 <0.001 <.002 <.001 <.005 0.021 <.050 <0.010 22 
<.010 <0.020 0.013 <.002 <.001 <.005 0.045 <.050 <0.010 44 
<.010 <0.020 0.006 <.002 <.001 <.005 0.081 <.050 <0.010 42 

<.010 <0.020 0.02 <.002 <.001 <.005 3.05 <.050 <0.010 105 
n/a 

<.010 <0.020 0,0]8 <.002 <.001 <.005 0.093 <.050 <0.010 8.7 
<.010 <0.020 <0.001 <.002 <.001 0,0]5 <.002 <.050 <O.QIO 14 

<.010 <0.020 <0.001 <.002 <.001 0.013 <.002 <.050 <0.010 38 

<.010 <0.020 0.009 <.002 <.001 0.006 2.105 <.050 <0.010 28 
O.Q15 <0.020 <0.001 <.002 0.002 0.014 0.028 <.050 <0.010 84 

<.010 <0.020 <0.001 <.002 <.001 0.005 0.181 <.050 <0.010 368 
<.010 <0.020 <0.001 <.002 <.001 <.005 0.005 <.050 <0.010 26 
<.010 <0.020 <0.001 <.002 <.001 <,005 0.003 <.050 <0.010 42 
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Pond Creek #1 Ground Water Sampling 

Permit #375 NPDES# IL007766 

Stand Pipe 

Date SamolePnt Easting Northing Elevation Water Elev. 

3/7/07 GW-3 360,278 430,669 438.46 434.29 

3/7/07 GW-4 354,923 425,980 462.38 456.40 

3/7/07 GW-5 357,632 425,618 482.23 473.86 

3/7/07 GW-6 360,211 425,416 434.9 No Water 

3/7/07 GW-7A 358,306 427,592 454.7 448.63 

5/21/07 GW-1 354,988 430,899 441.82 436.55 

5/21/07 GW-2 357,681 430,962 435.73 428.93 

5/21/07 GW-3 360,278 430,669 438.46 432.08 

5/21/07 GW-4 354,923 425,980 462.38 458.28 

5/21/07 GW-5 357,632 425,618 482.23 471. 74 

5/21/07 GW-6 360,211 425,416 434.9 No Water 

5/21/07 GW-7A 358,306 427,592 454.7 448.05 

5/21/07 GW-8 359,568 426,786 467.85 462.23 

8/1/07 GW-1 354,988 430,899 441.82 433.29 

8/1/07 GW-2 357,681 430,962 435.73 424.74 

8/1/07 GW-3 360,278 430,669 438.46 426.09 

8/1/07 GW-4 354,923 425,980 462.38 456.51 

8/1/07 GW-5 357,632 425,618 482.23 469.06 

8/1/07 GW-6 360,211 425,416 434.9 No Water 
8/1/07 GW-7A 358,306 427,592 454.7 447.11 

8/1/07 GW-8 359,568 426,786 467.85 462. 70 

11/6/07 GW-1 354,988 430,899 441.82 433.00 

11/6/07 GW-2 357,681 430,962 435.73 423.53 

11/6/07 GW-3 360,278 430,669 438.46 425.72 

11/6/07 GW-4 354,923 425,980 462.38 454.74 

11/6/07 GW-5 357,632 425,618 482.23 467.36 

11/6/07 GW-6 360,211 425,416 434.9 No Water 

11/6/07 GW-7A 358,306 427,592 454.7 446.08 

11/6/07 GW-8 359,568 426,786 467.85 465.83 

2/7/08 GW-1 354,988 430,899 441.82 438.35 

217/08 GW-2 357,681 430,962 435.73 431.47 

2/7/08 GW-3 360,278 430,669 438.46 435.31 

2/7/08 GW-4 354,923 425,980 462.38 459.98 

2/7/08 GW-5 357,632 425,618 482.23 467.88 

2/7/08 GW-6 360,211 425,416 434.9 No Water 

217/08 GW-7A 358,306 427,592 454.7 449.20 

2/7/08 GW-8 359,568 426,786 467.85 465.52 

f" .. 

Mercury wd Copper 

Depth mon. mrrn m•ff 

4.17 <.002 <.010 0.007 
5.98 <.002 <.OIO <.003 
8.37 <.002 <.010 <.003 

No Water 
6.07 <.002 <.010 <.003 

5.27 <.002 <.010 0.056 
6.80 <.002 <.010 0.061 

6.38 <.002 <.010 0.059 
4.10 <.002 <.010 0.058 

10.49 <.002 <.010 0.054 

No Water 
6.65 <.002 <.010 0.046 
5.62 <.002 <.010 0.063 
8.53 <.002 <.010 <.003 

10.99 <.002 <.010 <.003 

12.37 <.002 <.010 <.003 
5.87 <.002 <.010 <.003 
13.17 <.002 <.010 <,003 

No Water 
7.59 <.002 <.010 <.003 
5.15 <.002 <.010 <.003 
8.82 <.002 <.010 <.003 
12.20 <.002 <.010 0.003 
12.74 <.002 <.010 0.004 
7.64 <.002 <.010 <.003 
14.87 

No Water 
8.62 <.002 <.010 0.004 
2.02 <.002 <.010 <.003 
3.47 <.002 <.010 <.003 
4.26 <.002 <.010 <.003 
3.15 <.002 <.010 <.003 
2.40 <.002 <.010 <.003 

14.35 <.002 <.010 <.003 
No Water 

5.50 <.002 <.010 <.003 
2.33 <.002 <.010 <.003 

4of4 

\ 

Nickel Thallium Zinc Antimony Beryllium Cobalt MANGANESE Phenolics Cyanide Chlorides 

m•fl me/T. m•ff m•fl. m•fl m•n m•n m•n m•n m•n 
<.010 <0.020 0.001 <.002 0.001 <.005 0.028 <.050 <0.010 66 

<.010 <0.020 <0.001 <.002 <.001 <.005 0.005 <.050 <0.010 109 

<.010 <0.020 <0.001 <.002 <.001 0.013 0.007 <.050 <0.010 91 

<.010 <0.020 <0.001 <.002 <.001 <.005 0.007 <.050 <0.010 86 

0.042 <0.020 0.002 <.002 <.001 0.034 <.002 <.050 <0.010 42 

O.ot5 <0.020 <0.001 <.002 0.001 0.011 0.007 <.050 <0.010 46 

0.015 <0.020 <0.001 <.002 0.001 0.013 0.002 <.050 <0.010 62 

0.016 <0.020 <0.001 <.002 0.002 0.009 <.002 <.050 <0.010 100 

0.012 <0.020 <0.001 <.002 0.002 0.020 <.002 <.050 <0.010 132 

O.ot8 <0.020 <0.001 <.002 <.001 0.017 0.002 <.050 <0.010 82 

0.019 <0.020 <0.001 <.002 <.001 0.020 0.544 <.050 <0.010 88 

<.010 <0.020 0.003 <.002 0.001 <.005 0.007 <.050 <0.010 26 

<.010 <0.020 0.009 0.105 0.001 <,005 0.196 <.050 <0.010 34 

<.010 <0.020 0.01 0.370 0.001 <.005 0.524 <.050 <0.010 66 

<.010 <0.020 0.002 0.141 0.001 <.005 0.003 <.050 <0.010 100 

<.010 <0.020 0.005 0.080 0.002 <.005 0.198 <.050 <0.010 120 

<.010 <0.020 O.Dl8 0.137 0.002 <.005 1.180 <.050 <0.010 108 

<.010 <0.020 0.005 0.200 0.002 <.005 0.042 <.050 <0.010 112 

<.010 <0.020 0.035 <.002 <.001 0.008 <.002 <.050 <0.010 26 

<.010 <0.020 0.021 <.002 <.001 0.009 0.085 <.050 <0.010 44 

<.010 <0.020 0.008 <.002 <.001 <.005 0.029 <.050 <0.010 50 

<.010 <0.020 0.026 <.002 <.001 0.020 <.002 <.050 <0.010 112 

<.010 <0.020 0.069 <.002 <.001 0.021 0.097 <.050 <0.010 88 

<.010 <0.020 0.009 <.002 <.001 0.016 0.021 <.050 <0.010 70 

<.010 <0.020 0.010 <.002 <.001 <.005 0.007 <.050 <0.010 26 

<.010 <0.020 0.012 <.002 <.001 <.005 0.021 <.050 <0.010 23 

<.010 <0.020 0.008 <.002 <.001 <.005 0.062 <.050 <0.010 48 

<.010 <0.020 0.008 <.002 <.001 0.013 0.012 <.050 <0.010 132 

<.010 <0.020 0.030 <.002 <.001 0.036 2.230 <.050 <0.010 22 

<.010 <0.020 0.009 <.002 <.001 0.014 0.019 <.050 <0.010 756 

<.010 <0.020 0.009 <.002 <.001 0.009 0.029 <.050 <0.010 68 
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PART III ATTACHMENT m.2.c.2 
SURF ACE WATER MONITORING SITES 
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Surface Water Monitoring 
P0ND CREc., .. 

Sample Point No. PC-1 

Location {approx coords) E 358270 N 432910 

Location Description Pond Creek upstream sample at 3/8 mi west of Dwina Road in Sec 1, TBS, R4E. 

Sample Date 5/28/2004 6/29/2004 7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 1/3/2005 1/31/2005 2/28/2005 5/3/2005 6/1/2005 AVERAGE 

Flow- (est. crs) 140.0 < 0,1 no flow no flow no flow 18,0 18.0 41.0 11.0 6.0 6.0 2.0 30 

UNITS 

TSS mgfl 73 444 nia nia n/a 35 14 117 75 21 12 23 90 

TDS mg/L 204 14 n/a n/a n/a 242 430 270 154 422 190 604 281 

pH unit 6.97 7.19 n/a n/a n/a 6.40 6.39 6.50 7.50 7,5 7.63 7.4 7,05 

ACIDITY mg/L <:0.5 <0,5 n/a n/a n/a < 0.5 <0.5 86.0 126.0 106 63 41 84.4 

ALKALINITY mg/L 47.0 108.0 n/a n/a n/a 89.0 21.0 64.0 112.0 156.0 86.0 100.0 87.0 

SULFATE mgll 139.5 228.5 n/a n/a n/a 167.5 497.5 35.0 418.0 390.0 435.0 507,5 313.2 

CHLORIDE mg/L 75.0 75.0 n/a n/a n/a 31.B 41.3 55.0 60.0 50.0 28.8 26,5 49.3 

IRON mg/L 0.91 0.26 n/a n/a n/a 1.54 2.70 1,20 0.33 0.24 0.42 0.52 0,90 

MANGANESE mgfL 0,13 0.39 n/a n/a n/a < 0.1 1.00 0.07 0.18 <=0.05 0.29 1.13 0.46 

Sample Point No. PC-2 

Location (approx coords) E 355030 N 434790 

Location Description Pond Creek downstream at bridge on Liberty School Road 

Sample Date 5/28(2004 6/29/2004 7/30(2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 1/3/2005 1/31/2005 2/28/2005 5/3/2005 6/1/2005 AVERAGE 

Flow- (est. cfs) 180.0 o::: 0.1 no flow no flow no flow 20.0 20.0 50.0 19.0 12.0 9,0 2.5 39 

UNITS 

TSS mg/L 58 342 n/a n/a nia 20 14 49 16 16 5 17 60 

TDS mg/l 208 10 nia n/a n/a 162 380 330 288 352 426 915 341 

pH unit 6.84 7.25 n/a n/a n/a 6.58 6.54 6.00 6.90 7.6 7.84 7.9 7.05 

ACID11Y mg/L <:0.5 <:0,5 n/a n/a n/a <:0,5 <=0.5 142 110.0 144 51 39 97.2 

ALKALINl1Y mg/L 48.0 119.0 n/a n/a n/a 112.0 30.0 44,0 104.0 126.0 88.0 91.0 84.7 

SULFATE mg/L 155.0 171.0 n/a n/a n/a 20.0 237.5 20.0 425.0 520.0 470.0 650.0 296.5 

CHLORIDE mg/L 79.5 81.0 n/a n/a n/a 41.5 39.3 73.0 79.0 67.5 20.0 21.3 55.8 

IRON mg/L 0.88 0.19 n/a n/a nla 0.47 5.26 1.00 0.29 0.32 0.25 0.32 1.00 

MANGANESE mg/L 0.09 0.08 n/a n/a n/a < 0.1 1.00 0.07 0.13 <:0.05 0.17 0.08 0.23 

Attachment 111.2.C.2 
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Surface Water Monitoring 
PONO CRE" 

Sample Point No. 0-1 

Loca\{on {approx coords) E 363240 N 430670 

Location Description Dean Road mid north section line of Sec. 7, TBS, R4E~at Pipe Arch 

Sample Date 5/28/2004 6/29/2004 7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 1/3/2005 1/31/2005 2(28/2005 5/3/2005 6/1/2005 AVERAGE 

Flow. (est. cfs) 10.0 < 0.1 no flow no flow no flow 6.0 5.0 23.0 4.0 5.0 4.0 1.5 7 

UNITS 

TSS mgfl 6 1242 n/a n/a n/a 5 5 44 2 24 1 1 148 

TDS mg/L 218 5 n/a n/a n/a 540 544 306 232 304 408 806 374 

pH unit 7.05 7.04 n/a n/a n/a 6.47 6.85 6.30 7.90 7.6 7.65 7.4 7.14 

ACIDITY mg/L < 0.5 < 0.5 n/a n/a n/a <0.5 < 0.5 22.0 210.0 128 62 84 101.2 

ALKALINITY mg/L 44.0 126.0 n/a n/a n/a 79.0 43.0 64.0 150.0 110 79 186 97.9 

SULFATE mg/L 168.5 642.0 n/a n/a a/a 450.0 432.5 25.0 478.0 380 328.5 1180 453.8 

CHLORIDE mg/L 66,0 92.5 n/a n/a n/a 41.3 50.0 80.0 73.0 50 42.5 27.5 58.1 

IRON mg/L 0.18 0.46 n/a n/a n/a 1.72 0.20 1.50 0.09 0.2 0.05 0.39 0.53 

MANGANESE mg/L 0.05 0.92 n/a n/a n/a <0.1 0.60 0.02 <0.02 <0.05 0.04 0,76 0.40 

Sample Point No. D-2 

location (approx coords) E 360400 N 430670 

location Description Road Ditch east of intersection Dean Road and Dwina Road 2-42 in concrete culverts under Dean Road 

Sample Date 5/28/2004 6/29/2004 7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 1/3/2005 1/31/2005 2/28/2005 5/3/2005 6/1/2005 AVERAGE 

Flow- (esl cfs) 0.1 no now no flow no flow no now < 0.1 0.1 9.0 <0.1 2.0 <0.1 no flow 3 

UNITS 

TSS mgfl 31 n/a n/a n/a n/a 27 4 49 16 53 6 n/a 27 

TOS mg/L 324 n/a n/a n/a n/a 232 446 278 562 506 474 a/a 403 

pH unit 6.58 n/a n/a n/a n/a 6.58 6.59 6.20 7.4 7.8 7.88 n/a 7.00 

ACID11Y mg/L < 0.5 n/a n/a n/a n/a <0.5 <0.5 76.0 126 118 61 n/a 95.3 

ALKALIN11Y mg/L 39.0 n/a n/a n/a n/a 76.0 46.0 58.0 124 154 113 n/a 87.1 

SULFATE mg/l 218.0 n/a n/a n/a n/a 15.0 60.0 35.0 820 535 712.5 n/a 342.2 

CHLORIDE mgfl 74.0 n/a n/a n/a n/a 50.0 62.5 50.0 90 80 50 n/a 65.2 

IRON mg/l 0.58 n/a n/a n/a n/a 0.72 0.64 2.8 0.5 0.6 0.38 n/a 0.89 

MANGANESE mg/l 0.11 n/a n/a n/a n/a <0.1 2.00 <:0.02 0.64 <0.05 0.23 n/a 0.75 

Attachment 111.2.C.2 
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Surface Water Monitoring POND CRE.t:..,, 1 

Sample Point No. 0-3 

location (approx coords) E 360300 N 430670 

Location Description Road Ditch west of intersection Dean Road and Dwlna Road 2-42 In concrete culverts under Dean Road 

Sample Dale 5/28/2004 6/29/2004 7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 1/3/2005 1/31/2005 2/28/2005 5/3/2005 611/2005 AVERAGE 

Flow~ (est. cfs) 0.1 no flow no flow no flow no flow < 0.1 0.1 . 7.0 <0,1 1.0 <0.1 no flow 2 

UNITS 

TSS mg/L 29 n/a n/a n/a n/a 9 16 22 15 44 12 nfa 21 

TDS mgfl 302 n/a n/a n/a n/a 252 378 244 270 248 662 n/a 337 

pH uni! 7.21 n/a n/a n/a n/a 6.74 6.69 6.10 7.7 7.9 7.18 n/a 7.07 

ACIDITY mg/l <0.5 n/a n/a n/a n/a < 0.5 <0.5 50.0 138 56 64 n/a 77.0 

ALKALINITY mg/L 78.0 n/a n/a n/a n/a 141.0 62.0 58.0 122 172 180 n/a 116.1 

SULFATE mg/L 170.0 n/a nla n/a n/a 27.5 90.0 25.0 425 458 447.5 n/a 234.7 

CHLORIDE mg/L 78.0 n/a n/a n/a n/a 48.8 46.3 50.0 71 94 39.5 n/a 61.1 

IRON mg/L 0.36 n/a n/a n/a n/a 0.24 0,56 1.1 0.26 0.4 0.38 n/a 0.47 

MANGANESE mgfl 0,05 n/a n/a n/a n/a 0.10 1.60 0,02 0.03 <0.05 0.43 n/a 0.37 

Sample Point No. D-4 
Location {approx coords) E 357530 N 431000 

Location Description Bridge on Dean Road at mid north section line of Sec 12, TBS, R3E 

Sample Date 5/28/2004 6129/2004 7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 1/3/2005 1/31/2005 2/28/2005 5/3/2005 6/1/2005 AVERAGE 

Flow- {est. cfs) 10.0 no flow no flow no flow no flow 4.0 10.0 18,0 4.0 9.0 3.0 no flow 8 

UNITS 

TSS mg/L 1 n/a n/a n/a n/a 5 9 31 2 17 3 n/a 10 

TDS mg/L 234 n/a n/a n/a n/a 256 334 270 224 276 380 n/a 282 

pH unit 7.13 n/a n/a n/a n/a 6.41 6.52 6.50 7.3 7.1 7.45 n/a 6.92 

ACIDITY mgfL <0.5 nia n/a n/a n/a <0.5 <0.5 22.0 142 124 49 n/a 84.3 

ALl<ALINITY mg/L 51.0 n/a n/a n/a n/a 69.0 44.0 64.0 110 158 75 n/a 81.3 

SULFATE mg/L 141.5 n/a n/a n/a n/a 137.5 195,0 15.0 348 408 365 n/a 230.0 

CHLORIDE mg/L 48.0 nia nta n/a n/a 45.0 59,0 56.0 67 63 41.25 n/a 54.2 

IRON mg/L 0.40 n/a n/a nta n/a 0.22 0.78 2.4 0.18 0.14 0.12 n/a 0.61 

MANGANESE mg/L 0.04 n/a n/a n/a n/a 0.2 1.20 <0.02 <0.02 <0,05 0.04 n/a 0,37 

Attachment 111.2.C.2 3 of 5 
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Surface Water Monitoring ·POND CR!,~ .• I 

Sample Point No. LS-1 
Localion (approx coords) E 355350 N 425680 

location Description Open Channel soulh section line Sec 12, TBS, R3E; east of Llberty School Road approximately 500 feet 

Sample Date 5/28/2004 6/29/2004 7/30/2004 8/27/2004 9/3012004 10/27/2004 11/29/2004 113/2005 1/31/2005 2/28/2005 5/3/2005 611/2005 AVERAGE 

Flow- (est. cfs) 5.0 no now no flow no flow no flow 2.0 3.0 14.0 14.0 4.0 1.0 0.5 5 

UNITS 

TSS mg/L 7 n/a n/a n/a n/a 2 11 29 3 3 1 9 8 

TDS mg/L 200 n/a n/a n/a n/a 484 354 244 202 372 544 616 377.0 

pH unit 6.79 n/a n/a n/a n/a 6.78 6.70 6.50 7.3 7.6 7.15 7.7 7.07 

ACIDITY mg/L < 0.5 n/a n/a n/a n/a <0.5 < 0.5 118.0 120 98 61 238 127.0 

ALKALINl1Y mg/L 52.0 n/a n/a n/a n/a 119.0 39.0 68,0 118 112 82 209 99.9 

SULFATE mg/L 147.5 n/a nla nla nla 372.5 165.0 38.0 313 295 445 515 286.4 

CHLORIDE mg/L 81.0 n/a n/a n/a n/a 35.0 45.0 63.0 53 50 30 40 49.6 

IRON mg/L 0.39 n/a n/a n/a n/a 0.99 6,30 2.4 0.13 0.14 0.06 0.22 1.33 

MANGANESE mg/L 0.02 n/a n/a n/a n/a 0.20 0.20 0.02 <0.02 <0,05 0.04 0.21 0.12 

Sample Point No. LS-2 
location (approx coords) E 354890 N 426400 

location Description liberty School Road-42inch cone culvert; approximately 750 feet north of southwest corner Sec 12, TBS, R3E 

Sample Date 5/28/2004 6/29/2004 7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 1/3/2005 1/31/2005 2/28/2005 5/3/2005 6/1/2005 AVERAGE 

Flow- (est cfs) < 0.1 no flow no flow no flow no flow 2.0 2.0 9.0 6.0 4.0 1.0 no flow 4 

UNITS 

TSS mg/L 11 n/a n/a n/a nla 24 9 18 6 20 11 n/a 14 

TDS mgfl 204 n/a nla n/a n/a 206 312 310 428 438 392 n/a 327 

pH unit 7.49 n/a n/a n/a nla 6.74 6.43 6.50 7,3 7,8 7.2 n/a 7.07 

ACIDl1Y mg/L <0.5 n/a n/a n/a n/a <0.5 <0.5 66.0 170 122 89 n/a 111.8 

ALKAUNITY mg/l 61.0 n/a n/a nla n/a 104 34.0 80.0 170 140 124 n/a 101.9 

SULFATE mg/l 123.5 n/a n/a n/a n/a 15 65.0 7.5 243 330 270 n/a 150.6 

CHLORIDE mg/L 100.0 n/a n/a n/a n/a 31.8 57.5 75.0 135 100 64.5 n/a 80.5 

IRON mg/l 0.46 n/a n/a n/a n/a 1.92 1.65 1.2 0.3 0.14 0.95 n/a 0.95 

MANGANESE mg/L 0.09 n/a n/a n/a n/a < 0.1 0.60 <0.02 <0.02 <0,05 0.89 n/a 0.53 
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Surface Water i'l,vnitoring · PON'.J CR. .. _,, 1 

Sample Poinl No. C-1 
location (approx coords) E 363220 N 420170 

location Description Corinth Road 250 west of intersection with Lighthouse Road 

Sample Date 5/28/2004 6/29/2004 7/30/2004 8/27/2004 9/30/2004 10/27/2004 11/29/2004 1/3/2005 1/31/2005 2/28/2005 5/3/2005 6/1/2005 AV!::RAGE 

Flow- (est. cfs) 2.0 no flow very slight very slight no flow 3.0 2.0 37.0 4.0 2.0 2.0 0.5 7 

UNITS 

TSS mg/l 32 n/a 916 19 n/a 79 21 22 36 91 12 8 124 

TDS mg/L 274 nla 198 648 n/a 430 416 270 196 226 464 940 408 

pH unit 7.42 n/a 6.80 7.44 n/a 7.03 6.84 6.30 6.9 7.8 7.66 8.1 7.23 

ACIDITY mgfl < 0.5 nla < 0,5 <0.5 n/a <0.5 <0.5 76.0 166 106 121 53 104.4 

ALKALINITY mg/L 147.0 n/a 160.0 394.0 nla 214 102.0 54.0 182 144 210 353 196.0 

SULFATE mgfl 134.0 nla 52.0 232.5 n/a 245 380.0 30.0 228 205 332.5 450 228.9 

CHLORIDE mg/l 72.0 n/a 45.0 33.3 nla 62.0 50.0 72.0 59 75 50 48 56.6 

IRON mg/L 0.43 nla 2.23 0.34 nla 2.51 2.74 1.5 0.22 0.38 0.42 0.34 1.11 

MANGANESE mg/L 0.11 nla 0.66 1.29 nla 0.50 1.60 0.02 0,09 <0.05 0.45 0.54 0.58 

Sample Point No. C-2 
location {approx coords) E 362010 N 420160 

Location Description Corinth Road 1500 feet west of intersection with lighthouse Road 

Sample Date 5/28/2004 6/29/2004 7130/2004 812712004 9/30/2004 10/27/2004 11/29/2004 1/3/2005 1/31/2005 2/28/2005 5/3/2005 6/1/2005 AVERAGE 

Flow~ {est. cfs) 1.0 no flow no flow no flow no flow 1.0 1.6 4.0 2.0 1.6 0.5 no flow 2 

UNITS 

TSS mg/L 1 n/a nla nla nla 10 11 17 5 15 2 nla 9 

TDS mg/l 290 n/a nla n/a n/a 426 1408 232 166 202 290 nla 430.6 

pH unit 6.67 nla nla nla nla 6.61 6.31 4.20 7.6 7.4 7.2 nla 6.57 

ACIDITY mg/L < 0.5 nla nla nla nla <0.5 <0.5 60 120 122 86 nla 97.0 

ALKALINITY mg/L 50.0 n/a nla nla nla 64.0 38.0 <0.5 70 64 100 nla 64.3 

SULFATE mg/L 206.5 nla n/a n/a n/a 315.0 467.5 10.0 415 345 442.5 n/a 314.5 

CHLORIDE mg/L 89.0 nla nla nla nla 66.3 57.5 50.0 56 55 42.5 nla 59.5 

IRON mg/L 0.24 n/a nla nla n/a 1.56 2.76 1.00 0.33 0.38 0.12 nla 0.91 

MANGANESE mg/L 0.08 nla nla nla nla < 0.1 0.40 <0.02 <0.02 <0.05 0.10 nla 0.19 
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PART III ATTACHMENT 111.2.D.1.d.v. 
Surface Water Runoff Analysis for intersection of 

Dean Road and un-named tributary of Pond Creek 
(Revision No. 2 Submittal) 
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Surface Water Runoff Analysis Summary 
Intersection of Dean Road and the un-named tributary of Pond Creek 

100yr./6 hr. Peak Discharge (cfs) 

Pre-Mining Condition 1,568.87 

Post Mining Condition 1,554.91 

Difference 13.96 

SWROA Summary.xis 6/25/2008 
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SEDCAD 4 for Windows 
1 

Intersection of UNT and Dean Rd. 

Filename: pre.sc4 

Pre-Mining Condition 

100yr. 6hr. event 

BLA 

Alliance Consulting, inc. 
124 Philpott Lane 
Beaver, WV 25813 

Phone: (304)-255-0491 

Printed 04-17-2008 



R18154SEDCAD 4 for Windows 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr-6 hr 

Rainfall Depth: 6.210 inches 

Filename: pre.sc4 Printed 04-17-2008 



R18155SEDCAD 4 for Windows 
3 

Structure Networking: 
rype Citru (flows Stru Musk. K 

Musk. X Description 
# into) # (hrs) 

Null #1 ==> End 0.000 0.000 da-1 

Filename: pre.sc4 Printed 04-17-2008 



R18156SEDCAD 4 for Windows 
f'nm,rinht 1QOR ~?nn? D<>Mol,::, l ~rhw,:ih 

4 

Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 1,732.500 1,732.500 1,568.87 375.00 

( 

Filename: pre.sc4 Printed 04-17-2008 
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SEDCAD 4 for Windows 
r,..n,,,inht 1QQR ~?On? D::,.molo. I c::,-n,.,::,h 

Structure #1 (Null) 

da-1 

Filename: pre.sc4 

5 

Structure Detail: 

Printed 04-17-2008 



R18158SEDCAD 4 for Windows 
rnl"l\lrinht 1 QQA. _ ?00? Domol<> 1 <::rhw::,h 

6 

( 
Subwatershed Hydrology Detail: 

SWSArea 
Time of Musk K Curve 

Peak Runoff 
Stru SWS Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 1,732.500 2.117 0.000 0.000 73.000 M 1,568.87 375.000 

~ 1,732.500 1,568.87 375.000 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 0.66 
flowing streams 

122.00 18,525.00 2.430 2.117 

#1 1 Time of Concentration: 2.117 

Filename: pre.sc4 Printed 04-17-2008 
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f"nnurinht 1 OQP. • ?nn? P<>m<:>I,:, I C::,-hu,oh 

1 

Intersection of UNT and Dean Rd .. 

Filename: post.sc4 

Post Mining Condtion 

100 yr. 6hr. event 

BLA 

Alliance Consulting, inc. 
124 Philpott Lane 
Beaver, WV 25813 

Phone: (304)-255-0491 

Printed 04-17-2008 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: post.sc4 Printed 04-17-2008 
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SEDCAD 4 for Windows 
rnn\trinht 1QQR ~?On? P:>m<>l:a I C::,-.hw<>h 

Structure Networking: 
Type Stru (fiows Stru 

# into) # 

Null #1 ==> End 

Null #2 ==> #1 

Musk. K 
(hrs) 

#1 

Null 

0.000 

0.530 

#2 

Null 

Musk. X Description 

0.000 da-1 

0.277 da-2 

Structure Routing Details: 
Stru 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. 

# (ft) (ft) 

#2 
8. Large gullies, diversions, and low 

0.50 20.25 4,050.00 
flowing streams 

#2 Muskingum K: 

Filename: post.sc4 

3 

Velocity 
Time (hrs) 

(fps) 

2.12 0.530 

0.530 

Printed 04-17-2008 



R18162SEDCAD 4 for Windows 
rnnurinht 100A .?nn? P:,m<>l:i I ~rh,.,,.h 

4 

Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#2 253.600 253.600 175.09 54.89 

#1 1,625.800 1,879.400 1,554.91 406.79 

( 

Filename: post.sc4 Printed 04-17-2008 



R18163SEDCAD 4 for Windows 

Structure #2 (Null) 

da-2 

Structure # 1 (Null) 

da-1 

Filename: post.sc4 

5 

Structure Detail: 

Printed 04-17-2006 



R18164SEDCAD 4 for Windows 
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Subwatershed Hydrology Detail: 

sws Area 
lime of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#2 1 253.600 3.033 0.000 0.000 73.000 M 175.09 54.888 

z: 253.600 175.09 54.888 

#1 1 1,625.800 2.117 0.000 0.000 73.000 M 1,472.25 351.905 

z: 1,879.400 1,554.91 406.793 

Subwatershed Time of Concentration Details: 
Stru SWS Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity lime (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 0.66 122.00 18,526.95 2.430 2.117 
flowing streams 

#1 1 Time of Concentration: 2.117 

#2 1 
8. Large gullies, diversions, and low 1.00 10.00 1,000.00 3.000 0.092 
flowing streams 

8. Large gullies, diversions, and low 0.25 7.87 3,150.00 1.500 0.583 
flowing streams 

8. Large gullies, diversions, and low 0.10 7.98 7,979.99 0.940 2.358 
flowing streams 

#2 1 Time of Concentration: 3.033 

Filename: post.sc4 Printed 04-17-2008 
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( 
PART III ATTACHMENT 111.2.D.4.B 

Soil Borings and Monitoring Wells Installation Report 
(Original Submittal) 
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( 

SOIL BORINGS AND 
MONITORING WELL INSTALLATIONS 

WILLIAMSON COUNTY, ILLINOIS 

Prepared for: 

Steelhead Development Company 
430 Harper Park Drive 

Beckley, WV 25801 

Prepared by: 

HOLCOMB FOUNDATION ENGINEERING CO, 
Carbondale, Illinois 

618-529-5262 

July 19, 2004 

HFE File Number: H-04154 
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HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS • BITUMINOUS • CONCRETE • INVESTIGATIONS AND TESTING 

July 19, 2004 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

Stee!head Development Company, LLC 
430 Harper Park Drive 
Beckley, WV 25801 

Attention: Mr. Timothy J. Myers, Engineer 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

Re: Soil Borings and Monitoring Well Installations 
Williamson County, Illinois 
HFE File H-04154 

Dear Sir: 

618-529-5262 
800-333-17 40 

FAX 618-457-8991 

On July 12 and 15, 2004, we drilled six soil borings at the above referenced site and 
installed two inch diameter ground water monitoring wells in each bore hole. Attached 
herewith are the Boring Logs and Well Completion Reports. If you shouid have any 
questions, or if we can be of further assistance, please feel free to contact us at your 
convenience. 

Sincerely, 

HOLCOMB FOUNDATION ENGINEERING CO. 

1 copy: Tim Gm-land, Delta Engineering and Assoc. 
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R18170Hole omb Foundation 
Engi neering Co. LOG of BORING I;'ii 1 
PO Ro x BR ~-~-n•-1- llli--'s 

Unconfined Compressive Strength (Tons/Sq. Fl.) 

• .. 
4 

0 

1 2 3 5 6 ;; C 
Description of Material .. ~ Water Content (") .. 0 ci. "-

-----------0------------ z E i5 
.E .. C .. Ill 

Standord N Penetration, Blows/Fl. .c ci. ci. 
ii E .. E 

30 X 40 
"-.. a >- a 

Elevation 10 20 50 60 C Ill ,-. 1/l Surface 
6" Topsoil 
Gray Silty CLAY ( CL) with fine sand 

5 

Brown Mottled Gray Silty CLAY ( CL) 
1 au with fine sand 

1( 

Brown Silty CLAY (CL) with sand 
and pebbles 

1~ 

2 ss/ Grav Mottled Brown Weathered Sha! 
20 End of Boring @ -19.5' 

25 

30 

35 

Ground Water Data 
No Ground Water Encountered During Drilling. 

Project: Groundwater Monitoring Well Installation Date of Boring 

Williamson Countv, Illinois July 12, 2004 

Client: 
Delta Engineering and Associates, l~c. 

Project No. 

Marion. Illinois 
H-04154 
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Holcomb Foundation 
Engineering Co. LOG of BORING Qjj2 
PO i=iox RB Carbon"4al• 1'11

-- 1-

Unconfined Compressive Strength (Tons/Sq. n.) 

• • 
4 u , 2 3 5 6 ;; C 

Description of Material • 0 
Waler Conlon! (%) • 0 Q. ] u. z E C -----------0------------ .E • D • rn 

Standard N Penetration, Blows/Ft. .c Q. Q. 
ii E • E 

3o X 
Q. • D 
~ 0 

Surface Elevation 10 20 40 50 60 0 VI rn 

4" Topsoil 
Brown Silty CLAY (CL) with fine 
sand 

5 

au 
10 

15 

Tan Shale 

20 
End of Boring @ -19.0' 

25 

30 

35 

Ground Water Daia 
No Ground Water Encountered During Drilling. 

Project: 
Groundwahir Monitoring Well Installation Date of Boring 

Williamson County, Illinois July 12, 2004 
Client: 

Delta Engineering and Associates, 1rlb. Project No. 

Marion. Illinois H-04154 
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Holcomb Foundation 
Engineering Co. _ LOG of BORING flif3 PO Bnx 88 Ccrbondol& lllinoi., 

Unconfined Compressive Strength (Tons/Sq. Ft.) 

• • 
4 5 " 1 2 3 6 ;; C: 

Description of Material • _g 
Waler Content (X) • 0 a. " ... 

-----------0------------ z E 15 
.!: • 0 m VI 

.. Standard N Penetration, Blows/Ft. .c a. a. 
a. E • E 

30 X 40 
Q. • 0 ?::- " Surface Elevation 10 20 50 60 C ti) "' 

6" Topsoil 
Brown Silty CLAY (CL) 

Gray Mottled Brown Silty CLAY (CL) 

5 

with sand @ -8.0' 

10 OU 
Brown Mottled Gray Silty CLAY (CL) 
with trace sand 

15 

Brown-Gray Weathered Shale 

20 End of Boring @ -19.5' 

25 

30 

35 

Ground Water Data 
No Ground Water Encountered During Drilling. 

Project: Groundwater Monitoring Well Installation Date of Boring 

Williamson Countv, Illinois July 15, 2004 
Client: 

Delta Engineering and Associates, l~c. 
Project No. 

Morion, Illinois H-04154 



R18173Holcomb Foundation 
Engineering Co. LOG of BORING Ei:/4 
~o ;;. ·· •a c II" ors 

Unconfined Compressive Strength (Tons/Sq. ft.) 

• • 
4 5 

0 

1 2 3 6 ;; C 

Description of Material .!! 0 

Water Content (%) • 0 ] L.. D. 

-----------0------------ z E C 
.E • " .! ii 1/l 

Standard N Penetration, Blows/ft. .c: Q. 

1i E • E 

30 X 40 
D. • " ?:: 0 

Surface Elevation 10 zo 50 60 0 1/l 1/l 

8" Tocsoil 

.- Brown Silty CLAY ( CL) 

5 

au 

10 Brown Mottled Gray Silty CLAY ( CL) 
with trace sand 

Tan Shale 

15 
End of Boring @ -14.0' 

20 

25 

30 

35 

Ground Water Data 
No Ground Water Encountered During Drilling. 

i Project: Groundwater Monitoring Well Installation Date of Boring 

Williamson County, Illinois July 15, 2004 

Client: 
Delta Engineering and Associates, lrR;. 

Project No. 

Marion, Illinois 
H-04154 



R18174Holcomb Foundation 
Engineering Co. LOG of BORING &5 
PO ""• RR C"•hnodole Illinois 

Unconfined Compressive Strength (Tons/Sq. Fl.) 

• • 
4 

u 
1 2 3 5 6 ;; C 

Description of 1-.~aterial m ~ Water Content (¾) m 0 a. ... 
-----------0------------ z E 5 

£ 
" 

a • '" Standard N Penetration, Blows/Ft. .c 'ii. 'ii. 
ii E m E 

30 X 
,,_ 

m 0 ?:: a 
Elevation 

10 20 40 50 60 
Cl V) "' Surface 

8" Topsoil 
Brown Silty CLAY ( CL) 

5 Brown Mottled Gray Silty CLAY (CL) 

au 

1( 

Brown-Tan Weathered Shale 

Brown Tan Shale 
15 End of Boring @ -15.0' 

C 
20 

25 

3( 

35 

Ground Water Data 
No Ground Water Encountered During Drilling. 

Project: Groundwater Monitoring Well Installation Dato of Boring 

Williamson Countv, Illinois July 12, 2004 

Client: 
Delta Engineering and Associates, 7 Project No. 

Inc. H-04154 
Marion, Illinois 
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Holcomb Foundation 
Engineering Co. LOG of BORING E1/6 PO Bo• BB le 11 1Tnols 

Unconfined Compressive Strength (Tons/Sq. Ft.) 

• • 
4 5 

0 , 2 3 6 "i C 

Description of Material • 0 
Waler Content (%) ., 

0 ii ;; .... 
-----------0------------ z E c 

.E • 0 • V> 
Standard N Penetration, Blows/Ft. .c: ii "ii. 

ii E • E 
30 X 40 

Cl. 

" 0 ,?: 0 
Surface Elevation 10 20 50 60 Q V> Ill 

3" Topsoil 
Brown Silty CLAY (Cl) with fine 
sand 

5 

Brown Sandy CLAY (CL) 
au 

10 

15 
1 ss / Gray Mottled Brown Weathered Shel 

2 ss / 
20 End of Boring @ -19.5' 

25 

30 

35 

Ground Water Data 
No Ground Water Encountered During Drilling. 

Project: Groundwater Monitoring Well Installation Date of Boring 

Williamson County, Illinois July 12, 2004 
Client: 

Delta Engineering and Associates, I r!l:. Project No. 

Marion. Illinois H-04154 
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Holcomb Foundation Engineering Company Well Completion Report 

Job# H-04154 County WIiiiamson Well# _::G:.:W.:..1:._ ___ _ 

Sile Name Steelhead Deveolopment Grid Coo,dinate Northing 'f308'f"f Easting 35"¥ '/ 88, 

Drilling Contractor Holcomb Foundation Engineering 

Driller _J_. _c_a_rte_r _____ Geologist Tim Holcomb 

DrlllingMethod Hollow Stem Augers 

AnnuJar Space Details 

Date Drilled Start: __ .c.7/"1"2/"200"-4 __ 

Date Completed: __ .c.7/'-'1"212=00'-4'---

+2.2 

~ft.Top of Riser Pipe 

TypeofSurfaceSeal: Concrele L/St/,'l,Z, 0.0 MSL Ground Surface 

Type of Annular Sealant Bentonite --'-="-'---,,----,----~ 
Amount of Cement:#- of bags ____ lbs. per bag ___ _ 

Amotmtofbentonite:# ofbags _ _;2;__lbs. per bag _ __;;so.:.__ 

Typ~ ofBentonii:e Seal (Gr~ular, Feil et): Granuiar Chips 

Amountofbentonite: # ofbags ____ lbs. per bag ___ _ 

Type of Sand Pack: 20-40 SIiica --------------
Source of Sand: FIiier-Sii 

.-:------,--,,..---,-----
Amount of Sand:# of bags --•=-_lbs. per bag _.....;socc...._ 

wen ·eonstruction Materials 

m ! J ! • ... p 

iii s~ 'a t~ = • ~ -~ ,; . 
~ .9- Q,~ 0.. ~ 

Rillef" coupling joint Sch40 

Riser pipe above wt Sch40 
Ri5!!I:' pipebdowwt Sch40 

"""" Sch40 
Coupling joint= t:o riser Sch40 

Proteclive Casing I Steel 

Measurements to .1 ft. (where applicable) 

Riserpipelenslh 16.0' 

Protedivcasing Jcngth 5' 
5=,,::n"\.cngth 4.8' 

BollDm al== to end cap 0.1' 

Top of screen. to fin;ljoinl 0.1' 

Total length. of casing -
S=enslolsizel 0.010· 

%ofopeninpinscree:n -
Diameter of borehole (in) 

ID of risCT pipe (in) 2.0· 

3.0 ft Concrete Seal 

~ ft Top ofSoil Cuttings 

~ft.Total Cuttings 

~ ft Top of Annular Sealant 

5.0 ft. Total Seal Interval 

-11.0 fL TapofSand 
-14.0 ft. Top of Screen 

5.0 ft. Total Screen Interval 

-19.0 ft. Bottom of Screen 
~ ft. Bottom of Borehole 

Completed by: _T_. _H_o~lco~m=b _________ Surveyed by'-, __________ Ill. registration# _________ _ 

9 
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Holcomb Foundation Engineering Company Well Completion Report 

Job• H-04154 County Williamson Well#- ....:G:::W::;2::_ ___ _ 

Site Name Steelhead Deveolopment 

DrillingContractor Holcomb Foundation Engineering 

Driller ..:Jc. • ..:C;:a;_;rte:;;r _____ Geologist Tim Holcomb 

GridCoordmateNorlhing 1-/30'11,,2 Easting 357t.8J 

1Jate Urilled!:itarl: _.....;7::;1_:,1212e.:;:004=-­

Date Completed: __ 7;.;1_;1;:2/2=0..:.04.c... __ 

Drilling Method Hollow Stem Augers 

Annular Space Details 

Type of Surface Seal: 

Type of Annular Sealant 
AmOUI\tofO!znent:# of bags 

Amount of bentonite: # of bags 

Concrete 

Bentonite 
____ lbs. per bag ___ _ 

_ _;2::__Ibs. per bag __ s_o __ 

Type of Be."'l.tonil'e Seal (Granular, Pellet}: Granular Ch!p:s 

Amount ofbentonite: # of bags _____ lbs. per bag ___ _ 

Type of Sand Pack: 20-.40Sllica 

Source of Sand: iAl=l•::.~::S:::11 ___ .,,.._-cc--.,...-----=,----
Amomi.tofSand:# of bags _.....;2::__lbs. ~bag __ so __ 

Well Constnldion Materials 

• e -~ J p • E-

ui 
E-

ij ,._ 
§ 'E ~ 'E' ]"il ~ 

5i ~ -~ ~ z £: .e-. ~i 
Riser coupling join! Sch40 
Riser pipe above wt Sch40 
11.i ... r pipe bctowwl Sch40 

Sa= Sch40 

Coupling joint sc:n:en to ri$er Sch40 

Protecti~ Casing Steal 

Measurements to .1 ft. (where applicable) 

Riserpipeknglh 1S.O' 

Proled:l'Ve asing length 5' 

Sa=l,ngth 4.B' 

Bottom ofi;:aeell to end cap 0.1' 

Top of screen In fil'$ljoinl 0.1' 

Total length of casing -
Screen slot su:el 0.010" 

%- of opening,; in.screert -
Dimleter of boretu>le {in) 

ID of riser pipe (in) 2.0" 

+2.2 Top o Protecttve- · g 

~ft.Top of Riser Pipe 

.:.,_: 

---,,,i;i-

;}A 
t/ Z 3, 7 3 0.0 MSL Ground Swcfa,e 

3.0 ft. Concrete Seal 

~ ft. Top of Soil Cuttings 

~ ft. Tol:al Cuttings 

~ft.Top of Annular Sealant 

5.0 ft. Total Seal Interval 

-10.0 ft. Top ofSand 
-13.0 ft. Top of Screen 

5.0 ft. Total Screen Interval 

-18.0 ft. Bottom of Screen 
--=i's.oft. Bottom of Borehole 

Completed by: ..:T.:.·:.:H:::o::IC:::O:,:mb:::_ ________ .Surveyed byc_, __________ Il!. registration ff _________ _ 

10 



R18178

C 

Holcomb Foundation Engineering Company Well Completion Report 

Job# H-04154 County Williamson WelHt GW3 ------
Site Name Steel head Oeveolopment 

DrillingContractor Holcomb Foundation Engineering 

Driller 
0
J-'_-'C-'a-'rta'-'r _____ Geologist Tim Holcomb 

Grid Coo,dinatc Nortrung '130 4,1:/i Easting 3/s,o Z 7 e, 

Date Drilled Start: __ 7.c/_15_12_0_0_4 __ 

Date Completed: __ .;.7/'-1-'5/200'-_4 __ 

Drilling Method Hollow Stem Augers 

Annular Space Details 

Type of Surface Seal: 

TypeofAnnularSealant: 

Amount of Cement:## of bags 

Amount ofbentonite: # of bags 

____ lbs. per bag ___ _ 

__ 2._s __ Ibs. per bag __ so __ 

T-jpc of5entorJte &.U (G:ra."'.l.uhrr, Pellet): Granular Chips 

Amountofbentonite: # of bags ____ lbs. per bag ___ _ 

Type ofSand Pack: 20-40 Silica --------------
Source bf Sand: Filler-Sil 

Amount of Sand:# of7b-•gs-----:__-_-_-_""'a:::_::_::_-::lb-,-_ per---,b-ag-_-::~so~~~= 

Well Constmdion Materials 

e • ! • 
.... t t 

j "il '5 6~ u '5 ~ 'a 
~~Ji " . it-~ 

,5 • 
~-~ 0 ·"" 

Riser cc:iupllng joint Sch40 

Riser pipe above wt Sch-40 

Rlsc:r pjpebelow wt Sch40 

5a«n Sch40 

Coupling joint screen to riser Sch40 

Prolooive Casing I Steel 

Measu.ttments to .1 ft. (where applicable) 

Rlserpipelcngth 15.0' 

Proiectin,cas!ng length 5.0" 

Screen 1cngth 4.8" 

Bot.lomo(sc=!Tltoendcap 0.1' 

Topof=tolitstjolnl 0.1' 

r otal length. of ca.sing -
Sereen lilotsuel o.010~ 

% of opa,lni;s in scr-een -
Diameter of bon:i.,ole (in) H.u 

ID of riser pipe (in) 2.0" 

op o Pcotecb.ve asmg 

~ft.Top of Riser Pipe 

~ft.Top of Soil Cuttings 

~ft.Total Cuttings 

~ft.Top of Annular Sealant 

5.0 ft. Total Seal Interval 

-10.0 ft. Top ofSand 

~ft.Top of Screen 

5.0 ft. Total Screen Interval 

-18.0 ft. Bottom of Screen 

~fL Bottom of Borehole 

Completed by:. _T_._H_o_lc_om_b _________ Surveyed by_, __________ llL registration# _________ _ 

11 
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Holcomb Foundation Engineering Company Well Completion Report 

Job# H-04154 Cmmty Williamson Well## GW4 

Site Name Steelhead Deveolopment GridCoominaleNorlhing "IZ'5'ff3D Easting 35'/'1'2:';, 

Drilling Contractor Holcomb Foundation Engineering Date Drilled Start __ Z_/_15/2_004 __ _ 

Driller _ Jc.. -'-Ga-'--'rte'-'r _____ Geologist Tim Holcomb Date Completed: ___ 7/_1_5/20 __ 04 __ _ 

+2.2 L Top o Protective sing 

Drilling Method Hollow Siem Augers 
~ft.Top of Riser Pipe 

Annu:Jar Space Details 

Type of Annular Sealant Bentonite 3.0 fL Concrete Seal 

Amount of Cement# of bags _____ lbs. per bag ___ _ 

Amountofbentonite:H ofbags --'----lbs. per bag ----'s'-o __ 

Type of Bentonite Seai {Granular, Pellet): Granular Chips 

Amount of bentonite: # of bags ____ lbs. pe< bag ___ _ 

Type of Sand Pack: 20-40 smca --------------
Source of Sand: Ftlter-SH 

AmomttofSand:# o£7b-ags----:_-:_-:_-:_"s::::-=Ib-,-.pe<--:b-•-g-:_-:_-:_-:_s=_o=_-_-_-

Well Consb'Uction Materials 

• • • § 1$ 1$ 1$ 
~ .. € s:a' uf tt .,, .. ~ .~ 8.~ ;-:,: ;o;:: .~ it M-

Riser coupling toint Sch40 

RiserpipeabUVC"Wl Sch40 

Riser pipe belt!W wt Sch40 

""""' Sch40 

Coupling joint :;creen to ri.scr Sch40 

Protecfue Casing I Steel 

Measurements to .I ft (where applicable) 

Riser pipe length 10.0' 

~vco::asinglfflgth 5.0' 

_51 • .,,,,n."lenith 4.8' 

Boll.om of~n toendap 0,1' 

TcpofKreeriiorm;ljoinl 0.1' 

Total lerlj;th of casing -
Screensl~lim:, 0.010· 

%of openings UL screen -
terofbnrchole(inJ "·" 

IDofrisel'pipe(in) 

~ ft. Top of Annular Sealant 

2Q._ ft. Total Seal Interval 

-5.0 ft. Top ofSand 

~ft.Top of Screen 

~ IL Total Screen Interval 

-13.0 ft.BottomofSaeen 

-14.0 ft. Bottom of Borehole 

Completed by; _T_._H_o_lc_o_m_b _________ Surveyed by'-, __________ DI. registration# _________ _ 

12 
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Holcomb Foundation Engineering Company Well Completion Report 

Job# -'-H-04'-"'..:;154:..:.... ______ _ County ~W_;_i~lli~•~mso::::;n.:..._ __________ w~# GW5 

Site Name Steethead Daveolopment GridComdinateNorthlng .rfl;,(,,)8 Easting 357/,,:?,Z 

Drilling Contractor Holcomb P'oundallon Enuinearir1y 

Driller _J_. Ga_rte_r _____ Geologist Tim Holcomb 

Drilling Method Hollow Stem Auger.:; 

Annulu Spate Details 

Type of Annular Sealant: .::B.::ent=o'-'n"ite=-----------
Amount of Cement:# of bags ____ .lbs. per bag ___ _ 

Amount ofbcnkmil:I!: It of bags _ __;2:.,__lbs.perbag __ so __ 

Type of Bentonite Seal (G:ra...Ttular, Pelle!:): Granular Chips 

Amount of bentonite: # of bags ____ lbs. per bag ___ _ 

Type of Sand Pack: 02cc0_-4ccO..;Sccilccioa-=---------------

Sourceof Sand: _
0

F1.clt.::er.c.•.cS.::n _____________ _ 

Amount of Sand:# ofbags _ __;3;.__lhs. per bag __ 50 __ 

Well Construction Materials 

• • • ! g: g: ~ 
m ~ ';. 

u'B' .,l;-c - " a= 
~!&< _, ~ -B ~ 

~tif 
> • 
0. J:- n.~ 

Riser coupling jainl Sch40 

Ri!ll:Tplpe ab~wl Scll40 
Riser pipe below wt Sch40 
~ Scll40 
Coupling>oi.ntKTeen tome!" Sch40 
Prolective Casll1& I Steel 

Measurements to .1 fL (where applicable) 

Rise,- pipe length 10.0' 

P:rolecti11e casing length , . 
,_, ""'gth .... 
Bollmnof =n to end oip 0.1' 

op of screen to fin\ Joint 0.1' 

0tal length Df asing -
Sen:enz!0tmel o.010~ 

% 0f openings in .-cr=n -
Diam~cr ~(in) '·" 
JD Di mel'pipe {in) 2.0" 

Dlilt Drilled 6tarll __ _;_7/c.;1.::2/2004=..:;_;_-­

Oate Completed: __ _;_7/c.;1.::2/2004=_;__;_--

Protective C:lsmg 

~ft.Top of Riser Pipe 

0.0 MBL Ground Surface 

3.0 ft. Concrete Seal 

~ fL Top of Annular Sealant 

2.0 ft Total Seal Interval 

-5.0 ft. Top of Sand 
-8.0 fl Top of Screen 

5.0 ft Total Screen Interval 

-13.0 ft. Bottom of Screen 

~ ft. Bottom of Borehole 

Completed by: -'T'-. Hc;o:;l;;cco:;mb=---------'Surveyed hY:_;_· __________ Ill.. registration# _________ _ 

13 
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( 

C 

Holcomb Foundation Engineering Company Well Completion Report 

Job# H-04154 County Wilfiamson Well# _,G::;W::.B::_ ___ _ 

Sile Name Steelhead Deveolopment 

Drilling Contractor Holcorrti Foundation Engineering 

Driller J. Carter Geologist TimHok:omb 

Drilling Method Hollow Stem Augers 

Annular Space Details 

Type of Surface Seal: Concrete 

Type of Annular Sealant Bentonite 

AmountofCement# of bags lbs.per bag 

Amountofbentonite: ti of bags 2 lbs.per bag 50 

Type ot Hentonite ~al tUranut.ru:, Pellet): l:iranuiar L"tllps 

Amount ofbentonite: # of bags lbs.per bag 

Type of Sand Pack:. 20-40Smca 

Source of Sand: Alter.SIi 

Amount of Sand:# of bags 3 lbs.perbag 50 

Well Construttion Materials 

Riser aiupling joint Sch40 

Riser pipe above wt Sch40 

Ri,er pipe below wt Sch40 
Sch40 

Coapling Joint saem to riser Sch40 

Protective Casing Steel 

Measurements to .1 ft. (where applicable) 

Riserpipc lenglh 16.5' 

Proledive casing length 5' 

icreen ienglh , ... 
.,......., of IIO'eeJl to md cap 0.1' 

Topofi;i:reentofiffl.Joinl 0.1· 

old length of caMr; -
Scr=slolsizel 0.010· 

% of opcninga in ocrecn -
Diarnder or borehole. (irl) 

IDofriserpipelin) 2.0~ 

GridCoo,dinateNo,thing 'o/'Z5 </1/p Easting SbOZII 

DateDrilledStart __ :_;7/-'1='2/=2::004:,.:.. __ 

Date Completed: __ :_;71..:1='2/=2::004:,.:.. __ 

+2.2 Top of Protective asing 

~ft. Top of Riser Pipe 

532, 7 3 0.0 MSLG,oundSmface 

3.0 ft. CoricreteSeal 

~ft.Top of Soil Cutt:inS5 

~ft.Total Cuttings 

~ft. Top of Annular Sealant 

5.0 ft. Total Seal Interval 

-11.5 ft.~opofSand 
-14.5 ft. Top of Screen 

5.0 fL Total Screen Interval 

-19.5 ft. BottomofScreen 

~ ft. Bottom of Borehole 

Completed by:. _T_. _H_ol_co_mb __________ Surveyed by_, __________ Ill. registration# _________ _ 

14 
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GENERAL NOTES 

SAMPLE IDENTIFICATION 
The Um!Jed Classification System is used to itle11tify the soil unless otherwise noted. 

RELATIVE DENSITY & CONSISTENCY CLASSIFICATION 

TERM [NON-COHESIVE SOILS) BLOWS PER FOOT 

Very Loose O - 4 

Loose 5 - JO 

Finn 11 - 30 

Dense 31 - 50 

Very Dense Over 50 

TERM /COHESIVE SOILS) 
Very Soft 
Soft 
Finn 
Stiff 
Very Stiff 
Hard 

DRILLING & SAMPLING SYMBOLS 
ss: Split Spoon. 1 3/8 11 I.D., 211 0.D. 
st: Shelby Tube - 2.80''1.D., 3" O.D. 

au: Auger Samples 
cs: Continuous Sampling - 2.0" l.D. 

SOIL PROPERTY SYMBOLS 

OU {tsf} 
0 - 0.25 

0.25 - 0.50 
0.50 - 1.00 
1.00 - 2.00 
2.00 - 4.00 

4.00+ 

8 Unconfined Compressive Strength, Qu, (tsf) 

+ 

0 

X 

PARTICLE SIZE 
Boulders 
Cobbles 
Gravel 
Coarse Sand 

Penetrometer Value, (tsf) 

Plastic Limit (%) 

Water Content (%) 

Liquid Limit (%) 

Standard "N" Penetration: Blows per foot of a 140 pound hammer 

falling 30 inches on a 2" O.D. Split Spoon 

8 in.+ 
8 in. to 3 in. 
3in.to5mm 
5mm to0.6 mm 

Medium Sand 
Fine Sand 
Silt 
Clay 

15 

0.6 mm to 0.2 mm 
0.2 mm to 0.74 mm 
0.074 mm to 0.0005 mm 
less than 0.005 mm 



R18183

UNIFIED SOIL CLASSIFICATIONS 
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION 

GW Well graded gravels, 
CLEAN gravel-sand mixtures 

GRAVELS 

GRAVEL GP Poorly graded'gravels, gravel-
AND sand mixtures 

GRAVELLY 

SOILS GM Silty gravels, gravel-sand 
GRAVELS silt mixtures 

WITH 

FINES GC Clayey gravels, gravel-sand 

clay mixtures 
COARSE 

GRAINED SW Well-graded sands, gravelly 
SOILS CLEAN sands 

SANDS 

SP Poorly graded sands, gravelly 
SANDS sands 
AND 

SANDY SM Silty sands, sand-silt mixtures 
SOILS SANDS 

WITH 

FINES SC Clayey sands, clay-sand 
mixtures 

ML Inorganic silts of clayey silts 

with slight plasticity 
SIL TS AND CLAYS 

LOW PLASTICITY CL Inorganic clays oflow to 

medium plasticity 

OL Organic silts and organic silty 

clays of low plasticity 
FINE 

GRAINED MH Inorganic silts of high 
SOILS plasticity 

SILTS AND CLAYS CH Inorganic clays of high 
HIGH PLASTICITY plasticity 

OH Organic clays of medium 

to high plasticity 

HIGHLY ORGANIC SOILS PT Peat, humus, swamp soils 

with high organic contents 

16 
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PART III ATTACHMENT 111.2.D.4.B 
Soil Borings and Rock Coring Report 

(Revision No. 2 Submittal) 
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C 

SOIL BORINGS AN ROCK CORING 
POND CREEK MINE NO. 1 

PROPOSE REFUSE DISPOSAL FACILITY NO. 2 
WILLIAMSON COUNTY, ILLINOIS 

PURCHASE ORDER NO. 3149 

Prepared for: 

Williamson Energy, LLC 
430 Harper Park Dr. 

Beckey, West Virginia 

Prepared by: 

HOLCOMB FOUNDATION ENGINEERING CO. 
Carbondale, Illinois 

618-529-5262 

April 25, 2007 

HFE File Number: H-05278 
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C 

HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS - BITUMINOUS - CONCRETE - INVESTIGATIONS AND TESTING 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

April 25, 2007 

Williamson Energy, LLC 
430 Harper Drive 
Beckley, West Virginia 25801 

Attention: Mr. James Plumley 

Re: Soil Borings and Rock Coring 
Pond Creek Mine No. 1 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

Propose Refuse Disposal Facility No. 2 
Williamson County, Illinois 
HFE File H-05278 
Purchase Order No. 3149 

Dear Sir: 

618-529-5262 
800-333-17 40 

FAX 618--457-8991 

From April 10 to 18, 2007, we drilled seven soil borings at this site. Boring coordinates 
and grouod line elevations are indicated on top of each Boring Log. During drilling 
operations, we advanced the bore hole with hollow stem augers to rock, and cored the 
rock continuously to depths ranging from 35 to 60 feet below the existing grouod line. 
Upon completion of drilling operations, five of the soil borings were grouted with 
bentonite. A 2" diameter PVC pipe was inserted to the bottom of Borings #5 and #7 to 
keep the bore holes open for further tests. 

A permeability test was performed on the sandstone encouotered in Boring #1 from 39 to 
40 feet in depth. Results of this permeability test are attached. 

Enclosed herewith are the Boring Logs and Core Pictures. If you should have any 
questions, or if we can be of further assistance, please feel free to contact us at your 
convenience. 

Sincerely, 



R18188Holcomb Foundati on N 426451.59675 
Engineering Co. LOG of BORING ..L E 360239.04060 
PO "~x 88 C le 1111 nols 

Unconfined. Compress Ive Strength (Tons/Sq. Ft.) 

• • 
4 

u 
1 2 3 5 6 • C 

Description of Material • i Water Content (%) • ,; ci. "-
0------------ z E ----------- ·= 0 • V, • 

Standard N Pe netrotlon, Blows/Ft. .c ci. ci. 
a. E • E 

30 X 
C. • 0 ?:- 0 

Surface Elevation 10 20 40 50 60 0 (/} V, 481.8 

4" Topsoil 
,Brown Silty CLAY (CL) with sand 

Brown Mottled Gray Silty CLAY (CL) 
with sand and pebbles 

10 

Gray Weathered SHALE 

20 1\6" Limestone 
1 re Gray Sandy SHALE 

2 re 

30 
3 re 

4 re Gray Sandstone 

40 
5 re 

6 re Gray SHALE 

50 
7 re 

COAL 
w Grav SHALE 

End of Boring @ -55.0' 

60 

70 

Ground Water Doto 
Ground Water Encountered @ 18.0' During Drilling. 

Project: Proposed Coal Refuse Disposal Facility Dote of Boring 

Pond Creek Mi ne No. 1 Williamson County, Illinois April 12, 2007 

Client: Williamson Ene rgy, LLC Project No. 

Beckly, West V irginia H-05278 

2 



R18189Holcom b Foundation N 428637.14010 
Enginee ring Co. LOG of BORING 2- E 360254.28017 
,..,,... Rox o.-. "'-rbon~•-•- Illinois 

Unco nflned Compressive Strength (To ns/Sq, Ft.) 

• • 
4 5 

0 

1 2 3 6 - 0 
Description of Material m m ] Water Content (%) ,:'. 0 C. 

---------0-------- z E 0 -- ---- E 0 m (/) • 
Standard N Penetration, Blows /Ft. -" C. C. 

D. E m E 

3o X 40 
a. m 0 >- 0 

Surface Elevation 10 20 50 60 0 en t- en 446.3 

4" Topsoil 
Brown Mottled Gray Silty CLAY (CL) 
Brown Silty CLAY ( CL) with sand 
and pebbles 

10 

20 
Brown Sandy SHALE 

1 re 

2 
Gray 

re 4.5" 
SHALE 
Sandstone Seam @ -27.5' 

30 

3 re 

15" COAL 
4 re Gray SHALE 

40 
End of Boring @ -40.0' 

50 

60 

70 

Ground Wat er Data 

Gr ound Water Encountered @ -16.0' During Drilling. 
Project: Pr oposed Codi Refuse Disposal Facility Dote of Boring 

Po nd Creek Mine No. 1 Williamson Countv, Illinois April 12, 2007 

Client: Wi lliamson Energy, LLC Project No. 

Be ckly, West Virginia H-05278 

3 



R18190Holcomb Foundation N 430497 .44353 
Engineering Co. 
P" '"'-x 88 ...... rb"'-dale pn ... ois LOG of BORING ..3__ E 360292.39822 

( 
Unconfined Compressive Stren gth (Tons/Sq. Ff.) 

• • 
4 5 

0 

1 2 3 6 - C 
Description of Material • • ~ Water Content ( ¾) • 0 0. "- z E i5 

-----------0------------ ·= a • V) • 
Standard N Penetration, Blows/Ft. .c 0. 0. 

0- E • E 

30 X 
a. • a ,?: a 

Surface Elevation 435.4 
10 20 40 50 60 

0 V) V) 

3" Topsoil 
Gray Mottled Brown Silty CLAY (CL) 

10 

20 

Gray SHALE 

1 re I 
30 I 2 re 

( I 3 re 14" COAL 
Gr-" ~H-" E 

40 End of Boring @ -39.0' 

50 

60 

70 

Ground Water Data 
Ground Water Encountered @ -5.0' During Drilling. 

Project: Proposed Coal Refuse Disposal Facility Dote of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 11 , 2007 

Client: 
Williamson Energy, LLC 

Project No. 

Becklv, West Virainia 
H-05278 

4 



R18191Holcomb Foundation N 430626.06201 
Engineering Co. LOG of BORING A_ E 359192.23576 
pn Rox 8A f':arbo..,dale llllnoi"' 

Unconfined Compressive Strength (Tons/Sq. rt.) 

• • 
4 5 

0 

1 2 3 6 • C 
Description of Material • 2 

Woter Content (%) • 0 ci. " L,. z E 0 
-----------0------------ ·= • 0 • V} 

Sfandard N Penetration, Blows/Ft. .c ci. ci. 
Q. E • E 

30 X 
a. • 0 ?::- 0 

Surface Elevation 442.2 10 20 40 50 60 0 V} V) 

5" Topsoil 
Gray Mottled Brown Silty CLAY (CL) 
___ !.LL L• ' 
Brown Silty CLAY (CL) with fine 
sand 

10 

20 

Gray SHALE 

I 1 re 

30 

2 re I 
3 ss I 

40 

4 ss I 
5 ss I 

50 

6 ss I 
I 7 ss 

-12" COAL 
60 "--"WI\ L. 

End of Boring @ -60.0' 

70 

Ground Water Data 
Ground Water Encountered @ -18.0' Ou ring Drilling. 

l 
Project: Proposed Cool Refuse Disposal Facility Dote of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 10, 2007 

Client: 
Williamson Energy, LLC 

Project No. 

Becklv, West Virainio 
H-05278 

5 



R18192Holcomb Foundation N 428 63 6. 9 6558 
Engineering Co. LOG of BORING _5_ E 359062.81936 
PO Box 88 Ca,..hondale. llllnols 

Unconfined Compressive Strength (Tons/Sq. ff.) 
e • 

4 
0 

1 2 3 5 6 • " Description of Material • ~ Water Content (%) • 0 D. "- z E 0 -----------0------------ ·= • 0 • "' Stondord N Penetrotlon 1 Blows/Ft. -" D. D. 
0. E • E 

30 X 40 
0. • 0 
?- 0 

Surface Elevation 10 20 50 60 
0 "' V) 447.9 

4" Topsoil 
Gray Silty CLAY ( CL) 
Brown Mottled Gray Silty CLAY (CL) 
with fine sand 

.10 

20 

I 
Brown Mottled Gray SANDSTONE 

1 re Gray SHALE 
30 

2 re I :,COAL 
,Grav SHALE 
End of Boring @ -35.0' 

40 

50 

60 

70 

Ground Water Doto 
Ground Water Encountered @ -18.0' During Drilling. 

Project: Proposed Coal Refuse Disposal Facility Dote of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 17, 2007 
Client: 

Williamson Energy, LLC 
Project No. 

Becklv, West Virainia H-05278 

6 



R18193Holcomb Foundation N 426044.95691 
Engineering Co. LOG of BORING JL E 359006.99577 
PO Box 88 Carbo ... ~ale. llllnols 

Unconfined Compressive Strength (Tons/Sq. Ft.) 

• • 
4 5 

0 

1 2 3 6 ~ C 

Description of Material • • 0 

Water Content (%) • .; 0. ] "- z E C -----------0------------ -~ • 0 • V) 

Standard N Penetration, Blows/Ft. .c 0. 0. 
0. E • E 

3o X 40 
C. • 0 ?::- 0 

Surface Elevation 10 20 50 60 C V) V) 472.1 
Gray Mottled Brown SPOILS 

Brown Silty CLAY (CL) with sand 
and pebbles 

10 

Brown Weathered SHALE 
- 0 rown Mottled Grav Sandv SHALE 1 re 

Brown to Gray SHALE 
20 

2 re 

Gray Sandy SHALE 
3 re 

30 

4 re 

5 re ~11" COAL 
40 Grav SHAI E 

End of Boring @ -40.0 

50 

60 

70 

Ground Water Data 

Project: Proposed Coal Refuse Disposal Facility Date of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 1 6, 2007 

Client: 
Williamson Energy, LLC 

Project No. 

Beckly, West Vir□ inia 
H-05278 

7 



R18194Holcomb Foundation N 426964.4000 
Engineering Co. LOG of BORING L E 358695.4800 
PO Rox 88 Carbondale llllnois 

Unconfined Compressive Strength (Tons/Sq. Ft.) 

• • 
4 

0 

1 2 3 5 6 ;; C 
Description of Material • 0 

Woter Content (%) • 0 Q. -;; u. z E i5 -----------0------------ .s • 0 • V) 

SlunUur<l I~ Panell ullur1, Dluw•/rt. £ Q. n 
E • E 

30 X 4o 

C. C. • 0 
?::--

0 
Surface Elevation 10 20 50 60 C V) V) 459.4 
Brown Mottled Gray Clayey SILT(ML) 

Brown Mottled Gray Silty CLAY (CL) 
with fine sand 

10 

Brown SHALE 
20 

1 re 

Gray SHALE 

2 re Gray Sandy SHALE 

30 
3 re 

14" COAL 

( 4 re Gray SHALE 

40 End of Boring @ -39.0' 

50 

60 

70 

Ground Water Data 

Project: Proposed Coal Refuse Disposal Facility Date of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 18, 2007 

Client: 
Williamson Energy, LLC 

Project No. 

Beeklv, West Virainia H-05278 

8 
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( 
HOLCOMB FOUNDATION ENGINEERING CO., INC. 

SOILS - BITUMINOUS - CONCRETE - INVESTIGATIONS AND TESTING 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

Permeability Tests Results 
Williamson Energy - Pond Creek Mine #1 

Johnston City, Illinois 

Date; 4/24/2007 Client: Williamson Energy 
Johnston City, IL 

Project No.; H-05278 

Moisture Content (%) Dry Unit 
Sorin□ No. Depth (Ft.) Before Test After Test Weiaht IPCF\ 

Boring #1 39-40' 1.3 4.3 153.6 

Permeability Tests performed in accordance with ASTM D-5084 

'1-'ifl'""""~ ,w: · ESS 
-~,;.• n111,,., l'QA, '• 

~ ... ._ = 
J;Wff 

,l~.':f:.,§ 
' ~ -~ '-- ~~ ,§ 

' .......... """''' ii 
¾..~ IIIINQ\~"~~ 

~nm\\lt\\~ 

9 

618-529-5262 
800-333-17 40 

FAX 618-457-8991 

Permeability 
{Cm./Sec.l 

4 X 10-7 



R18196
H-05278 Pond Creek Mine No. 1 Williamson Energy, LLC 

C 
Figure 1. 
Boring 1 Core Sample From - 19' to-'/!¥ 

FIQle2. 
Boring 1 Core Sample From -29' to -39' 

l 
Figl.-e3. 
Bomg 1 Core Sample From-39' to--ffl" 

Figlse4. 
Boring 1 Core Sample From --49' ID -66' 

10 
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H--05278 Pond Creek M"ine No- 1 Williamson Energy, LLC 

C 

C 
Rgwe5. 
Boring 2 Core Sample From -20' lo-30" 

Frgge6. 
Boring 2 Core Sample From -30' lo --40" 

(__ 

11 
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H-05278 Pond Creek Mine No. 1 Wdliamson Energy, LLC 

C 

C 
Figure 7. 
Boring 3 Core Sample Frum -24' to --34' 

Figge 8. 
Boring 3 Core Sample From --34' to-39" 

(__ 

12 
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H~5278 Pond Creek Mine No. 1 Wilfiamson Energy. LLC 

C 

C 
Figure 9. 
Boring 4 Core Sample From -2S' to -35" 

Figte 10. 
Boring 4 Core Sample From - 35' to-45 

FigtRe 11. 
Boring 4 Core 5aqlle From --15" to-55" 

Figure 12. 
Boring 4 Core San.,ae From -65' to-60' 

13 



R18200
H~278 Pond Creek Mine No. 1 Wdliamson Energy. LLC 

C 

C Figure 13. 
Boring~ Core SaqJle From -2S lo-35' 

Figtae 14. 
Boring 6 Core Sample From- 15' lo ..:is 

(__ ~. -_i:",; 
Figlae15. 
Bormg6 Core Sanipe From-25 lo-35" 

Figlae16. 
Bomg 6 Core Sample From-35' lo -.W' 

14 
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C 

C 

H-05278 Pond Creek Mine No. 1 Williamson Energy. LLC 

Figwe17. 
Boring ! Core Sample From -19' to-29' 

! 
' 

Figure 18. 
Boring 7 Core Sample From - 29" to-39' 

15 
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C 

GENERAL NOTES 

SAMPLE iDENTIFICATION 
The Unified Classification System is used to identify the soil unless otherwise noted. 

RELATIVE DENSITY & CONSISTENCY CLASSIFICATION 
TERM /NON-COHESIVE SOILS) BLOWS PER FOOT 

Very Loose O - 4 
Loose 5-10 
Firm II -30 
Dense 31-50 
Very Dense Over 50 

TERM (COHESIVE SOILS) 
Very Soft 
Soft 
Firm 
Stiff 
Very Stiff 
Hard 

DRILLING & SAMPLING SYMBOLS 

OU (tsf} 
0 - 0.25 

0.25 - 0.50 
0.50 - 1.00 
1.00 - 2.00 
2.00 - 4.00 

4.00+ 

ss:. Split Spoon~ 1 3/8 11 I.D., 211 O.D. 
st: Shelby Tube - 2.80"!.D., 3" O.D. 
au: Auger Samples 
cs: Continuous Sampling - 2.0" I.D. 

SOIL PROPERTY SYMBOLS 
@ Unconfined Compressive Strength, Qu, (!sf) 

+ 

0 

Penetrometer Value, (tsf) 

Plastic Limit (¾) 

Water Content (%) 

Liquid Limit (%) 

X Standard "N" Penetration: Blows per foot ofa 140 pound hammer 
falling 30 inches on a i" O.D. Split Spo_on 

PARTICLE SIZE 
Boulders 
Cobbles 
Gravel 
Coarse Sand 

Sin.+ 
8 in. to 3 in. 
3in.to5mm 
5 nun to 0.6 mm 

Medium Sand 
Fine Sand 
Silt 
Clay 

16 

0.6 mm to 0.2 mm 
0.2 mm to 0.74 mm 
0.074 mm to 0.0005 mm 
less than 0.005 mm 
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UNIFIED SOIL CLASSIFICATIONS 

MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION 

GW Well graded gravels, 

CLEAN gravel-sand mixtures 

GRAVELS 

GRAVEL GP Poorly graded gravels, gravel-

AND sand mixtures 

GRAVELLY 

SOILS GM Silty gravels, gravel-sand 

GRAVELS silt mixtures 

WITH 
FINES GC Clayey gravels, gravel-sand 

clay mixtures 

COARSE 

GRAINED SW Well-graded sands, gravelly 

SOILS CLEAN sands 

SANDS 
SP Poorly graded sands, gravelly 

SANDS sands 

AND 

SANDY SM Silty sands, sand-silt mixtures 

SOILS SANDS 
WITH 
FINES SC Clayey sands, clay-sand 

mixtures 

ML Inorganic silts of clayey silts 

with slight plasticity 

SILTS AND CLAYS 

LOW PLASTICITY CL Inorganic clays oflow to 

medium plasticity 

OL Organic silts and organic silty 

clays oflow plasticity 

FINE 
GRAINED MR Inorganic silts of high 

SOILS plasticity 

SILTS AND CLAYS CH Inorganic clays _of high 

HIGH PLASTICITY plasticity 

OH Organic clays of medium 

to high plasticity 

HIGHLY ORGANIC SOILS PT Peat, humus, swamp soils 

with high organic contents 

17 
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PART III ATTACHMENT III.2.D.4.B 
GW-8 Monitoring Well Installation Report 

(Revision No. 2 Submittal) 
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( 

C 

HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS • BITUMINOUS - CONCRETE - INVESTIGATIONS AND TESTING 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

April25,2007 

Williamson Energy, LLC 
430 Harper Drive 
Beckley, West Virginia 25801 

Attention: Mr. James Plumley 

Re: Ground Water Monitoring Well 
Pond Creek Mine No. 1 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

Propose Refuse Disposal Facility No. 2 
Williamson County, Illinois 
HFE File H-05278 
Purchase Order No. 3243 

Dear Sir: 

618-529-5262 
800-333-17 40 

FAX 618-457-8991 

On April 17, 2007, we drilled monitoring well GW8 at Pond Creek Mine No. 1. The 
boring was advanced to bedrock, encountered at about 17 .5 feet in depth, and a two inch 
PVC monitoring well was placed into the bore hole. Attached are the Boring Log and 
Well Completion Diagram. If you should have any questions, or if we can be of further 
assistance, please feel free to contact us at your convenience. 

Sincerely, 

HOLCOMB FOUNDATION ENGINEERING CO. 



R18206Holcomb Foundation N 426792.64000 
Engineering Co. LOG of BORING SiYi8 E 359569.29000 
PO Box 88 Corbo""dale ltllnols 

Unconfined Compressive Strength (Tons/Sq. Ft.) 

• • 
4 

0 
1 2 3 5 6 • C 

Description of Material • 2 
Woter Content (%) • ,; Q. i5 "-

-----------0------------ z E .s • 0 • V) 

Standard N Penetration, Blows/Ft. -" Q. Q. 

0. E • E 
3o X 

0. • 0 
~ 0 

Surface Elevation 10 20 40 50 60 0 V) V) 435.5 

1 4" Topsoil ss / 

2 / 
Gray Mottled Brown Clayey SILT(ML) 

ss with sand and pebbles 

3 ss / 
Brown Mottled Gray Silty CLAY (CL) 

10 4 ss / with fine sand 

5 ss / 

6 ss / 

" 7 Gray Brown Weathered SHALE 
ss / 

Grav Brown Sandv SHALE 

20 End of Boring @ -17.5' 

30 

40 

50 

60 

70 

Ground Water Data 

Ground Water Encountered @ -7.0' During Drilling. 
Project: Proposed Coal Refuse Disposal Facility Date of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 17, 2007 

Client: 
Williamson Energy, LLC 

Project No. 

Becklv, West Virainia H-05278 
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( 

Holcomb Foundation Engineering Company Monitoring Well Completion Report 

tell 

·te Name Pond Creek Mine No. 1 
.;.H-05~Zl::.;.;;8 _____ County WIiiiamson 4-Z'..4, '1~"lJ-J GW8 s6B-I:> 

Grid Coordinate Norti1lng ii!Gf!!li!SIG &,sting :3S 

Drilling Contmctor Holcomb Foundation Engineering 

Driller _J_elf_C .... a .... rter'-'-__ Geologist lim Holcomb 

DdlllDgMdbod 

Spaa,Delallo 

ofSamoeSeol: Conorole -'-'--------------
ofAmmlm'Seolm,t 

-ofa....t:#lofba9" ___ n..perbog __ _ 

___ ll>o.perbog, __ _ Amoomtof"""""'1te:llofbags 

l)peof-t,s..!(Gwmlar,Pe&t), Granular Chips 

Amolmtof1iemoalle: #of bags __ s"--_ n.. per bas 50 

FfflorSil 1110-20 

ol&md: FfflorSil Junction City, GA 
of&md: # ofba!!" 8 11,s. per bog 50 

dlCumhddlon.......W. 

Sch'40 
Sch40 

to .1 ft. (whett opp!lable) 

10 

9.8' 

0.1' 

0.1' 

0.010" 

Compl+d ',y; ~Tc:.:. lc:folcol=m:::11>:.._ ______ Stavey,dby; 

Date Drilled Start 4/1:l /'1ff.17 

Date Completed: 4/17 /'1ff.17 

~MSLTopofRise<Pfpe 

0.0 MSL Gwand&ufaoe 

2 ft. ama.t.Seol 

_-2_ft. Top of Beotool1e 

3.5 ft.&!ntomle 

45g,g -5.5 ft. Topofs.nd 

4-57 • g .11, ft. Top of Sa.en 

10.0 ft. Tola!Sa.enluf,m,l 

-17 .5 ft. Bollmn of Scm,n 

--:i7.S ft. Bollmn of-

IO. rog;,,tralion * --------
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( 

Holcomb Foundation Engineering Company 

fl H-07227 Counly Franklin 

Name Akin Energy 

OrillingConb:acior Holcoml:t Foundation Engineering 

Jeff Carter Geologist Tun Holcomb 

--Augers 
Spacel)dalJ, 

Concnlll> 

___ .kp<rbog __ _ 

___ .kp<rl,cg __ _ 

of BenlmdJeSed (Gmmlar, -~ GranularChipo 

Fllf81SH11!).20 

ofSam: FillolSil JundlonCltif,GA 
-of-#of bags 8 JI,;. p<r bog 50 

------

Sdl.CO 
Sdl.CO 

to .1 ft. (whoreapplla.ble) 

27.5' 

9.6' 

0.11 

0.1' 

O.Otcr 

1Com,"""'1'by: _T."-Holcomb'--'--------Smveyedby: 

Monirorlng Well Completion Report 

Well# GW9 
4~&.3S&·04- .., .-,, 

Grid Coordinate Norllling Easting 5S I G,'3 <: • ------
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PART IV 
OPERATIONS PLAN 

I) Proposed Operational Procedures and Methods for the Mine Over Its Projected Life 

Describe the type and method of mining procedures and proposed engineering techniques to be employed in 

the operation of the proposed mine. Describe the major equipment to be employed and how such 

equipment will be used in the different aspects of the mining operation. Provide an estimation of the 

anticipated annual coal production and anticipated coal production by tonnage once the mine is at full 

operational capacity. 

RESPONSE: This significant revision is being submitted to: (1) address the development of the 

area previously labeled the future refuse area; and, (2) revise the longwall panel 

configuration inside the approved shadow area. The enclosed refuse plans are to 

address the construction and reclamation phase of the proposed Coal Refuse 

Disposal Facility No. 2. 

As stated in previous submittals, the application addresses the surface effects of 

an underground coal mine, coal preparation plant, transportation facilities and a 

refuse disposal area. The construction of the mine and surface facilities included 

the blasting and excavation of an incline slope to reach the coal seam and the 

construction of vertical shafts which were constructed by drilling or conventional 

sinking methods. Additional construction included a coal preparation plant, 

reclaim tunnels, rail loading loop, rail loadout, parking lots, access road, drainage 

control structures, office buildings, change rooms, assembly rooms, warehousing 

facilities, storage facilities, elevator facilities, ventilation facilities, refuse disposal 

areas, overland conveyors, screens, crusher, power distribution facilities, power 

lines, water lines, parking lots, and topsoil stockpile areas. 

Excavation equipment include but not be limited to dozers of various sizes, 

trucks, loaders, excavators, scrapers, and drills. Erection equipment has included 

cranes and forklifts of various sizes and configurations. 

Annual coal production once mining starts will range in the 1 million tons per 

year range and could increase up to a possible capacity of 7 million tons per year 

at optimum capacity. 

2) Mining Operations Plan for the Proposed Permit Area 

Describe the proposed mining operations plan for the permit area in terms of the mining sequence, the 

employment of facilities, establishment and maintenance of erosion control facilities, air pollution control 

facilities, coal storage, cleaning and loading areas, location and placement of topsoil, spoil, coal waste, or 

other storage facilities. 

A) I) Describe how each type of overburden (soil horizons, glacial drift and consolidated 

material) will be handled with regards to shaft excavations. 
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RESPONSE: The surface area at the drilled shaft sites has been excavated by heavy equipment 
to establish the collar area and the cuttings ponds. Topsoil material was identified 
and stored in designated areas for future reclamation use. Test borings indicate 
that there is no glacial drift material in this region. Soils encountered during the 
excavation were used for grade control in the construction areas. Once the 
excavation reached bedrock, collar were established to the surface and the drilling 
machinery was positioned to perform the excavations. 

Drilled material was pumped from the excavations to the cuttings ponds. The 
cuttings ponds were excavated in natural soils and liners were installed. The 
cuttings were stored in the pond until the construction was completed. The ponds 
were then de-watered and the cuttings will be isolated from the surrounding soils 
by means of the liner. 

The conventional constructed shaft surface areas were also excavated by heavy 
equipment to establish the collar areas. Topsoil materials were identified and 
stored in designated areas for future reclamation use. Test borings indicate that 
there is no glacial drift material in this area. Soils encountered during the 
excavation were used for grade control in the construction areas. Once bedrock 
was reached by excavation, collars were established and the necessary machinery 
will be positioned to begin the drilling, blasting, mucking cycle. The excavated 
materials were used to establish the grade in the construction area. 

The permittee has constructed several support facilities needed for mining 
operation including a series of sediment control structures, access roads, a train 
loadout facility, administration building, warehouse/mine office/bathhouse, 
preparation plant and a refuse facility. Topsoil material has been removed, stored 
and identified for future reclamation use. Heavy equipment has been used to 
excavate the ponds and grade the site. The sites have been grade to direct runoff 
to the appropriate drainage structures. Refer to Map 6 S.F., Operations Plan Map 
for the location of all surface structures. 

In addition to the above-mentioned facilities, several IBR areas have been added 
to the permit. The following is a list of the approved IBR' s and the purpose of the 
IBR. 

IBRNo. 2-
IBRNo. 4-

IBRNo. 5-
IBRNo. 7 -
IBRNo. 9-

IBRNo. 10-

Permit Concrete Grout Holes and Ditch D-lB area. 
Permit area for de-water/injection boreholes into Zeigler 
No. 4Mine. 
Permit the Locust Grove Shaft Site for mine ventilation. 
Permit additional Concrete Grout Holes for the mine slope. 
Permit the Dwina Road Soil Storage Area and drainage 
ditches in the vicinity of the Coal Refuse Disposal Facility 
No.2. 
Permit a de-water bore hole (Pump Hole 136) 
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IBR No. 11 - Permit an area for the pump discharge pipeline from the 
Locust Grove Shaft Site to the mine facilities. 

Several Insignificant Permit Revisions have been approved to address changes to 
surface facilities within the permit area. Refer to Map 6 S.F., Operations Plan 
Map for these changes and Part V, Attachment V.l.B. for information concerning 
changes to structures. 

Refer to Part IV.6 for additional information concerning the approved Coal 
Refuse Disposal Facility No. 1. 

Refer to Part IV. 6 for additional information concerning the proposed Coal 
Refuse Disposal Facility No. 2. 

2) Iftoxic materials have been identified as occuning in the overburden, describe how these 
materials will be handled to insure proper disposal. 

RESPONSE: Any toxic materials encountered and identified during the excavation of the shaft 
collars and the cuttings ponds were stored in the cutting pond areas and then 
isolated after construction was completed. 

B) I) Locate on the operations map all soil horizon storage areas and/or root medium 
stockpiles. Identify each storage area as to its content. 

RESPONSE: Refer to Map 6 S.F., Operations Plan Map for the location of all soil stockpiles. 
Stockpiles will have signs to identify the contents bf the pile to prevent possible 
contamination of the soil materials. 

2) Describe measures to be employed to prevent or minimize exposure of soil stockpiles to 
excessive water and wind erosion, unnecessary compaction and contamination by 
undesirable materials. 

RESPONSE: Topsoil stockpiles have been situated on stable sites outside of drainageways to 
minimize soil erosion. Soil stockpiles have been seeded with grasses, legumes, 
and small grain cover crops to minimize exposure to excessive water and wind 
erosion. Organic mulch or chemical binders were used as required by the 
Department on the side slopes on the stockpiles. Attempts have been made to 
prevent excessive compaction through careful placement of the soil material using 
available equipment. 

Topsoil from the Coal Refuse Disposal Facility No. 2 was originally planned to be 
transported to the Dwina Road Soil Storage area. However, due to difficulties in 
obtaining an NPDES modification for an outlet and the construction of the 
drainage ditches around the proposed facility, the topsoil material was transported 
to previously approve storage areas. 

3) Describe methods and treatment measures to be used on exposed areas where topsoil has 
been removed to prevent excess air and water pollution. 
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( RESPONSE: Seeding with small grain cover crops and applying straw or haw mulch have been 
used where practicable and the installation of sediment basins and/or drainage 
ditches have been used as a means of controlling suspended solids from exposed 
areas where topsoil has been removed. 

C) The permit map and plans shall show the lands proposed to be affected within the proposed permit 
through the operation, according to the sequence of mining and reclamation and any change in a 
facility or feature to be caused by the proposed operations if the facility or feature was shown 
under 62 Ill. Adm. Code Sections 1783.24 through 1783.25. 

RESPONSE: Refer to Map 6 S.F., Operations Plan Map for the location of all lands proposed to 
be affected with the permit area. 

D) Show on the permit map or other designated map each area of land for which a performance bond 
will be posted under 62 III. Adm. Code 1800. 

RESPONSE: Map 6 S.F., Operations Plan. 

E) Mining Operations Plan for the Proposed Shadow Area 

I) Provide a map at a scale of I inch to 1,000 feet or other scales as approved by the 
Department identifying the limits of the proposed shadow area (area from which coal is 
proposed to be extracted by underground mining methods). 

RESPONSE: Refer to Map 6 UG, Operations Plan Map for the approved shadow area. 

2) Within the limits of the proposed shadow area identify all areas projected to be mined, at 
a minimum, during the term of the permit showing the proposed size, sequence and yearly 
projections for the development of underground workings. 

RESPONSE: Refer to Map 6 UG, Operations Plan Map for the approved shadow area. 

3) Subsidence Control Plan 

A) General Requirements 

I) Within the permit, shadow and adjacent areas are there structures or renewable resource 
lands? 

Yes _ _,X"'-__ No ____ _ 

If yes, on the shadow area map described in 2,E, above, or other designated map, provide survey 
information which identifies all structures and renewable resource lands. Include all topographic 
features at a maximum contour interval of 10 feet. Identify all surface and subsurface man made 
features within, passing through, or passing over the area in which underground mining operations 
are located or will be projected to be located. Such features shall include but are not limited to all 
buildings, facilities, roads, bridges, major electric transmission lines, pipelines, agricultural 
drainage tile fields, gas and oil wells and water wells. 

Ifno, provide evidence and support documentation that no structures or renewable resource lands 
exist as a result of a survey conducted within these areas. 
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RESPONSE: Refer to Map 6 UG, Operations Plan Map. 

2) Within the proposed permit, shadow or adjacent areas does the applicant intend to adopt 
mining technologies which provide for planned subsidence in a predictable and controlled 
manner? 

Yes_.K_No __ _ 

Jfyes, provide information requested under "Planned Subsidence", Subsection B. 

If no, provide information requested under "Subsidence Unplanned", Subsection C. 

If the applicant intends to conduct both planned and unplanned subsidence mining operations, both 
subsections B and C must be addressed. 

3) Provide geologic descriptions characterizing the thickness and lithology of the coal and 
overburden geological units throughout the shadow area. Provide stratigraphy test boring 
and core sampling log descriptions from the shadow area. Include the elevation and 
locations of the boring logs. 

RESPONSE: Refer to the previously submitted geologic logs, which are located in Attachment 
IV.3.A.3. 

B) Planned Subsidence 

I) Provide a detailed description of the mining technology used to produce planned and 
predictable subsidence? 

RESPONSE: As stated in Revision No. 1, planned subsidence will occur due to the use of 
longwall mining technology. Longwall mining creates an almost complete 
excavation of the coal reserve, which allows the overburden to subside in a 
controlled and predictable manner. 

In longwall mining, continuous miner units are used to excavate the headgate and 
tailgate entries that define the longwall panel. No subsidence is anticipated with 
this phase of the mining since the percent extraction is very small. 

Longwall mining machinery includes roof supports, conveyors, and a coal shearer. 
A slice of the longwall panel is cut by the shearer and is transported by the 
conveyor system. The roof supports are advanced as the shearer cuts the coal to 
allow for a safe workspace for the miners. 

The removal of the coal sequentially allows the overburden to fill the void with a 
resultant movement to the surface. This movement is predictable and uniform and 
allows for the protection of the surface structures as mining progresses. 

2) Provide a description of factors (i.e. drift thickness variations, expected variations in 
extraction height, or presence of faults and their direction (strike & dip) in relation to 
mine panels, etc.) with supporting documentation which may influence the magnitude, 
extent and predictability of planned subsidence. Include data on predicted subsidence 
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RESPONSE: 

profiles and post- subsidence contours, including calculations on the predicted angle of 
draw. Provide a description of measures taken in the field to confrrm the accuracy and 
reliability of predicted subsidence profiles. 

As stated in the original permit application and Revision No. 1, factors that would 
influence the magnitude, extent and predictability of planned subsidence are 
optimal for this site. 

Glacial drift is described as minimal in this region. The materials from the 
surface to the bedrock are somewhat uniform in nature. 

Extraction height will be a minimum of 5.5 feet due to equipment limitations. 
The maximum extraction height will be influenced by total seam height, amount 
of out of seam rock that will naturally fall with the coal excavation and the 
amount of floor rock that will have to be excavated. The Extraction Height factor 
has been conservatively estimated to allow for the most adverse conditions. 

Predicted subsidence profiles and post subsidence contours have been created by 
using the Surface Deformation Prediction System designed by Virginia Tech for 
the Office of Surface Mining. This program has been developed using 
information from the Illinois coal region to establish parameters to model the 
subsidence patterns of the area. A predicted subsidence profile has been created 
for the first panel. Field measurements will be taken on the first panel to verify 
the assumptions made to construct the profiles and contours. Modifications to the 
subsidence model will be made after the first panel has been completed. 

A major fault has been defined in the southern region of the reserve. The Cottage 
Grove Fault has been extensively studied due to mining activity in its vicinity. 
The mine plan is to avoid the Fault in that it has up to a 200 feet displacement in 
some areas. Some finger faults may occur into the reserve, but these have not 
been identified. Mining in the gateroads by the continuous miner units will 
provide information for traversing any of these anomalies prior to the arrival of 
the longwall mining equipment. 

3) On a plan base map(s), at a map scale of I inch to 400 feet provide a map of underground 
workings which locates all areas where planned subsidence mining operations are to be 
conducted. Include detailed information in regard to the location, length, width and 
height of projected panel development and extraction areas. Give typical percentage of 
coal removed in planned subsidence extraction areas. 

RESPONSE: Refer to Map 6UG, Operations Plan Map. Total percentage of coal to be removed 
in the longwall extraction areas is 90%. 

4) On the I-inch to 400 feet plan base map(s) the information regarding the location of 
features required in Parts a-d below is to be provided in relation to areas of planned 
subsidence. 

a) Identify all topographic features at a maximum contour interval of 10 feet. 
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b) Identify and label all impoundments with a storage capacity of20 acre-feet or 
more, or bodies of water with a volume of20 acre feet or more. In a written 
narrative, provide information which assures compliance with the requirement of 
Title 62 Ill. Adm. Code 1817.12l(d) to permit such proposed mining operations. 
Ifno such features exist, provide a specific statement indicating such. 

RESPONSE: As stated in the approved Revision No. 1, the physical ground survey of the 
shadow area as well as the review of aerial photographs of the area indicate the 
presence of impoundments of 20 acre-feet capacity is unlikely. If, however, 
during the mining of the area impoundments of this capacity are identified, the 
subsidence control plan will be modified to assure the planned subsidence will not 
cause material damage to, or reduce the reasonably foreseeable use of such 
structures or facilities. 

c) Identify and label all public road right-of-ways and cemeteries located within 
feet measured horizontally of surface areas of predicted planned subsidence. In 
a written narrative, provide information which assures compliance with the 
requirements of Title 62 Ill. Adm. Code 1761.11 and 12 as may be necessary to 
permit planned subsidence mining operations within the prohibited area. Ifno 
such features exist, provide a specific statement indicating such. 

RESPONSE: As stated in Revision No. 1, refer to Maps 1, 2, 4, and 6 for the location of public 
roadways within 100 feet horizontally of surface areas of planned subsidence. 
Prior to such planned mining, the requirements of the referenced Code 1761.11 
will be complied with, including the measures to minimize inconvenience to the 
users of such public roadways, and necessary waivers from the authority 
governing the use of these roads. 

As stated in Revision No. 1, refer to Maps 1, 2, 4 and 6 for known cemeteries. In 
the event that cemeteries are to be affected by subsidence, an agreement will be 
reached with the respective cemetery trustees prior to subsidence occurring. In 
order to minimize possible damage to monuments, a professional monument 
company will be contracted to prepare the cemetery for subsidence. After mining, 
all damages to the cemeteries and monuments will be repaired. 

Other places denoted by 1761.11 have not been identified within the shadow area 
of the permit. 

d} Identify and label all occupied dwellings, public buildings and facilities, schools, 
churches, hospitals, community or institutional buildings, or public parks located 
within 300 feet measured horizontally of surface areas of predicted planned 
subsidence. Ifno such features exist, provide a specific statement indicating 
such. If such features do exist, include the following information as may be 
necessary: 

RESPONSE: Refer to the Post Subsidence Map, Map 8. 

i) Provide a written narrative with support documentation which assures 
compliance with the requirements of Title 62 Ill. Adm. Code 1761.11 

Revised by sm, UCM-1 - Part IV, Version 1/91, page 7 



R18219

and 12 as may be necessary to permit planned subsidence mining 
( operations within the prohibited area. 

RESPONSE: As stated in Revision No. 1, planned subsidence in areas designated by Title 62 
Ill. Adm. Code 1761.11 (Areas Where Mining is Prohibited or Limited) will occur 
within 100 feet measured horizontally of the outside right of way line of public 
roads. The necessary waivers from the public authority governing these roads will 
be obtained. 

As stated in Revision No. 1, planned subsidence is also anticipated within 300 feet 
of occupied dwellings. Where the right to subside does not exist, the necessary 
rights will be obtained prior to subsidence occurring. Other places denoted by 
1761.11 have not been identified within the area of planned subsidence of the 
permit. 

ii) Provide a written narrative which assures compliance with the 
requirements of Title 62 Ill. Adm. Code 1817.12l(d) as may be 
necessary to permit such proposed mining operations in relation to 
public buildings and facilities, schools, churches and hospitals. 

RESPONSE: As stated in Revision No. 1, Valid Existing Rights are claimed in the areas of the 
cemeteries, churches and schools based on the mineral severance deeds that were 
recorded. Based on the deed language, the mineral estate has the right to subside 
these areas. However, prior to subsidence occurring, mitigation or protection of 
these areas will be made. 

5) Describe the anticipated effects of planned subsidence. 

a) Using the predicted magnitude, extent of planned subsidence profiles, 
post-subsidence contours and angle of draw provided in response to 4,B, above, 
provide a list of all structures and facilities located within the projected area of 
influence of the planned subsidence. The list provided must correspond to each 
panel or extraction area to be mined by planned subsidence mining methods and 
must cross-reference with surface structures and feature map(s). 

RESPONSE: Refer to the list of structures provided in Table identified as Attachment I.2.A. 

b) Using the predicted magnitude, extent of planned subsidence profiles and 
post-subsidence contours provided in response to B, 2, above, locate and identify 
all areas of where surface subsidence impacts are projected to cause disruptions 
of surface drainage or drainage problems on a map(s) at a l" to 400' scale. 

RESPONSE: Refer to Map 8, Post Subsidence Map and the Stream Subsidence Plan View, 
Stream Channel Profiles and Stream Channel Sections A-A through K-K. 
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The lengthening oflongwall panels 3 and 4 will effect the drainage control around 
Coal Refuse Disposal Facility No. 1 and 2, Sediment Pond 006, Fresh Water Pond 
and the railroad loop. Correction measures will be taken by berrning and/or 
dredging to ensure these structures operate according to the approved plan. If 
necessary, permit revisions will be submitted to address the correction measures. 

c) Describe any other anticipated effects of planned subsidence. 

RESPONSE: As stated in Revision No. 1, planned subsidence can be expected to have a 
positive effect on water bearing sandstones or limestones by increasing the 
porosity of the zones. This Fracture Porosity will increase well yields if wells 
were drilled into these zones. With the generous amount of shales surrounding 
these zones, groundwater can be expected to migrate horizontally but not 
vertically. 

RESPONSE: 

As stated in Revision No. 1, planned subsidence will cause surface areas to 
change elevation. Most of the subsidence will not be noticeable due to the general 
relief of the terrain over the shadow area. This terrain is hilly with standing 
timber areas as well as cultivated fields. 

As stated in Revision No. 1, the uniform subsidence that occurs with longwall 
mining will give a predictable pattern. Structures within the subsidence area will 
experience movement. This movement will occur uniformly and predictably. 

As stated in Revision No. 1, surface monitoring is proposed on the first longwall 
panel in the subsidence control plan area. This will provide information on 
planned subsidence. The monitoring will be performed by using surface 
surveying methods to compare pre-subsidence conditions with post subsidence 
movement. Survey stations will be established along a line parallel with the 
longwall panel as well as perpendicular to the panel. Monitoring will occur at 
different times depending on the location of the advancing longwall face. 
Information to be gathered will be the amount of subsidence movement, timing of 
the movement and the calculation of the angle of draw. This information will be 
used to verify the assumptions in creating the subsidence computer model. In the 
event such monitoring indicates adjustments in the predictive model is necessary, 
such documentation and revised subsidence predictions will be provided to the 
Department. 

Refer to Attachment IV.3.B.5.c. for the Surface Monitoring Plan. 

6) Describe, if any, measures to be taken on the surface to prevent or minimize the effects of 
planned subsidence. 

As stated in Revision No. 1, measures to be taken on the surface to prevent or 
minimize the effects of planned subsidence may include the following: 

• Recontouring and drainage correction in agricultural areas 
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• Temporary support for surface structures, flexible utility connections 

• Exposure of pipelines 

• Regrading and re-ditching for roadways 

Specific actions will be determined for each structure pnor to subsidence 
occurring. 

7) Describe measures to be taken to mitigate or remedy any subsidence-related material 
damages. 

a) Provide a description of mitigation measures to be taken to repair or compensate 
the owners of structures or facilities which sustain material damage caused by 
subsidence, including but not limited to the following: 

i) Compensate the owner of structures or facilities in the full amount of 
the diminution in value resulting from the subsidence. 

ii) Repair, restore, rehabilitate or replace damaged structures or facilities. 
iii) Compensation may be accomplished by the purchase prior to mining of 

a noncancelable premium prepaid insurance policy payable to the 
surface owner in the full amount of the possible material damage. 
Documentation of the purchase of such qualifying insurance must be 
provided. 

RESPONSE: As stated in Revision No. I, for structures that the Company cannot demonstrate 
subsidence rights, the Company will obtain subsidence rights and pursue a 
premining agreement with owners in order to implement measures designed to 
prevent or minimize subsidence damages and/or to outline an orderly procedure 
for the repair or replacement of damaged structures following subsidence; or, a 
waiver to minimize the effects of subsidence will be obtained. These agreements 
will vary in content in accordance with each structures' site-specific condition. 

b) Provide a description of measures adopted to control and correct material 
damage resulting from subsidence caused to surface lands, to the extent 
technologically and economically feasible, by restoring the land to a condition 
capable of maintaining the value and reasonable foreseeable uses which it was 
capable of supporting before subsidence. Also provide descriptions of specific 
repair measures recommended to remedy anticipated material damages detailed 
in 7.a above. 

RESPONSE: As, stated in Revision No. I, longwall mining provides predictable and uniform 
subsidence patterns. Pre-mining contours have been documented by aerial 
mapping from 2005. This mapping provides a basis to determine the extent of 
subsidence to the lands. Any impacts that may impair the value or use of the 
lands will be mitigated to insure the land reaches a condition capable of 
maintaining the value and reasonable foreseeable uses which it was capable of 
supporting prior to subsidence. 

c) In conjunction with subsidence control plans to mitigate subsidence-related 
material damage to land and structures, provide a description of measures to be 
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taken to determine the degree of material damage or diminution of value or 

reasonable foreseeable use of the surface. 

RESJ'ONSE: The following narrative was submitted and approved in Revision No. 1 and has 

been incorporated into this revision application. 

FOR LAND: The land will be restored to the extent that the land was capable of 

supporting prior to subsidence. The restoration plan may include drainage 

correction to restore drainage patterns. 

FOR STRUCTURES: A pre-subsidence survey will be performed on structures 

prior to subsidence occurring. This survey will include photographic and 

sketched documentation of the condition of the structures in a pre-subsidence 

condition. The survey will be performed by a person trained and experienced in 

performing such surveys. 

A report will be generated including a description of the structure including 

photographs and documentation of the physical condition of the structure. A copy 

will be provided to the structure owner and any comments to the survey will be 

addressed. 

After subsidence has occurred, a post subsidence survey will be performed in the 

same manner and procedures as the pre-subsidence survey. Any changes to the 

structure due to subsidence will be noted and will provide a basis to determine the 

extent of material damage to the structure. 

If a dispute between the landowner and permittee occurs over the existence, 

amount, level or degree of material damage, then the following procedures will be 

sought: 

v. 

1. Permittee will obtain the services of a licensed appraiser. 

ii. The Land Owner will obtain the services of a licensed appraiser. 

iii. Each appraiser shall perform an independent review of the property to 

determine the existence, amount, level or degree of material damage; 

iv. If an agreement can not be reached, then both appraisers shall agree on a 

third licensed appraiser. If an agreement can not be made on a third 

appraiser; then a referee, who need not be a licensed appraiser would be 

sought through the local Judicial Authority. 

Each appraiser shall provide his/her appraisal to the third appraiser/referee 

and upon receipt of the appraisals, the third appraiser and/or referee shall 

promptly select one or the other of the appraisals, without modification, as 
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the final determination of the existence, amount, level or degree of 

material damage. 

FOR ROADWAYS, PIPELINES, TRANSMISSION LINES, UTILITIES: The 

Permittee will pursue agreements with governmental bodies and utility companies 

responsible for all public roadways, utility lines, and buried pipelines expected to 

be affected by subsidence. Such agreements, to be negotiated well in advance of 

subsidence, will allow the implementation of measures designed to prevent or 

minimize subsidence damage and/or outline a timely procedure for the repair or 

replacement of damaged facilities following subsidence. These agreements will 

vary in scope and content, and will be site specific for each such facility. 

In accordance with 62 ILL. Adm. Code 1784.20 b) 8), the convenience and safety 

of the public will be a high priority in the development and implementation of 

such cooperative agreements. 

Refer to Part IV Attachment IV .3 .B.7 .c for additional information concerning the 

owners of Roadways, Pipelines, Transmission Lines and Utilities and the current 

status of the agreements for Permit 375. 

C) Subsidence Unplanned (Maximize Mine Stability) 

1) Describe the method of coal removal which is designed consistent with known technology 

to maximize mine stability to prevent or minimize subsidence and subsidence related 

damage so that if subsidence does occur it cannot be considered planned subsidence. 

RESPONSE: As a result of the approval of Revision No. 1, no unplanned subsidence 1s 

proposed for the approved shadow area associated with this permit. 

2) On the shadow area map(s) describe in 2,E, above, or other designated map show all areas 

where coal extraction as described above in 3,C,l is to occur. Include the following 

detailed information: 

a) Provide the location of mains, submains and extraction panels giving geometric 

sizes, dimensions and orientation including lengths, widths, and extraction 

heights of each. 

b) Identify and label all impoundments with a storage capacity of 20 acre-feet or 

more, or bodies of water with a volume of20 acre feet or more, public buildings 

and facilities, churches, schools and hospitals. In a written narrative, provide 

information which assures compliance with the requirements of Title 62 Ill. 

Adm. Code 1817.12l(d) as may be necessary to permit such proposed mining 

operations. Ifno such features exist, provide a specific statement indicating 

such. 

c) Provide calculations for the estimated potential angle of draw. 

3) Provide information regarding proposed mining extraction geometries, including 

information on the dimensions of pillars, extraction widths ofrooms, entries, and 

crosscuts, etc., for all mains, submains, panel entries and all development areas. Provide 
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information regarding the highest extraction percentage for each of the mining geometries 

proposed by the operator, if variations are proposed. Information is to include specific 

details of the effects of any proposed second mining operations on fmal mining 

geometries and extraction percentages. Map(s) at a scale of I inch to 400 feet (other 

scales as approved by the Department) are to be provided representing all proposed 

extraction geometries, including any proposed second mining. 

Provide information regarding the design engineering of the various mining geometries 

proposed in 3,C,3 above in maximizing mine stability to prevent subsidence. Include the 

following: 

i) Detailed information regarding the specific methodology used to 

calculate mine stability with support documentation and design 

calculations. 

ii) Data concerning actual coal strengths typical of the coal to be mined 

and as this information relates to pillar design and stability. 

iii) Data regarding the strength and geotechnical characteristics of the 

actual mine floor and subfloor as it relates to mine design and stability. 

Information is to be included describing the thickness and lithology of 

the floor and subfloor units. 

4) Provide detailed descriptions of subsidence control measures that will be taken to prevent 

or minimize subsidence and subsidence-related damage which includes, but is not limited 

to the following: 

a) Backstowing or backfilling, include map locations; 

b) Leaving areas in which no coal is removed within the shadow area, including a 

description of the overlying area to be protected by solid coal blocks left in 

place. Identify any such areas by map locations; 

c) Surface measures taken to prevent material damage or lessening of the value of 

reasonably foreseeable uses of the surface; 

d) Monitoring, if any, to determine the commencement and degree of subsidence so 

that other appropriate measures can be taken to prevent or reduce material 

damage. Include map locations of any proposed monitoring sites. 

5) Describe measures to be taken to mitigate or remedy any subsidence-related material 

damages. 

a) Provide a description of mitigation measures taken to repair or compensate the 

owners of structures or facilities which may be materially damaged by 

subsidence, including but not limited to the following: 

i) Compensate the owner of structures or facilities in the full amount of 

diminution in value resulting from the subsidence. 

ii) Repair, restore, rehabilitate or replace damaged structures or facilities. 

iii) Compensation may be accomplished by the purchase prior to mining of 

a noncancelable premium prepaid insurance policy payable to the 
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surface owner in the full amount of the possible material damage. 
Documentation of the purchase of such qualifying insurance must be 
provided. 

b) Provide a description of measures adopted to control and correct material 
damage resulting from subsidence caused to surface lands, to the extent 
technologically and economically feasible, by restoring the land to a condition 
capable of maintaining the value and reasonably foreseeable uses which it was 
capable of supporting before subsidence. 

c) In conjunction with the requirements to mitigate subsidence-related material 
damage to land, and structures provide a description of measures to be taken to 
determine the degree of material damage or diminution of value or reasonable 
foreseeable uses of the surface. 

4) Existing Structures 

A) Provide a description of each existing structure proposed to be used in connection with or to 
facilitate the surface coal mining and reclamation operations. The description shall include the 
following: 

1) Locate the structure on the operations map or other designated map, 

2) Provide plans of the structure detailing its current, pre-mining condition, 

3) 

4) 

Provide approximate dates, beginning and completion for construction of the structure, 
and 

Provide a showing that the structure meets the performance standards of either 62 Ill. 
Adm. Code Sections 1810 through 1828 or62 Ill. Adm. Code Sections 280-300 (Interim 
Regulation Program). The showing shall monitor data or other substantiating evidence. 

RESPONSE: As stated in the original permit application, no Existing Structures are proposed to 
be used in connection with or to facilitate the surface coal mining and reclamation 
operations. 

B) For each structure proposed to be modified or reconstructed for use in connection with or to 
facilitate the surface coal mining and reclamation operations a compliance plan is required which 
shall include the following: 

1) Design specifications for reconstruction or modification of the structure to meet the 
design and performance standards of62 Ill. Adm. Code Sections 1810 through 1828. 

2) A schedule for reconstruction or modification of the structure showing dates for 
beginning and completing interim steps as well as final reconstruction, 

3) Provisions for monitoring the structure during and after modification to ensure that the 
performance standards of62 Ill. Adm. Code Sections 1810 through 1828 are met, and 

4) A showing that the risk of harm of the environment or to public health or safety is not 
significant during the period of modification or reconstruction. 

RESPONSE: NIA 
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5) Support Facilities 

A) Locate on a mining operations map each of the areas to be permitted for surface disturbance to 
facilitate the mining operation. Map shall include all support facilities including buildings, 
structures, conveyors, parking areas, coal preparation plants, yards, railroad spurs, on-site rail 
yards, each air pollution collection and control facility, each facility to be used to protect and 
enhance fish and wildlife and related enviromnental values, and each explosive storage and 
handling facility. 

RESPONSE: Refer to Refer to Map 6 S.F., Operations Plan Map. 

B) Indicate acreage of each type of facility within permit area such as: buildings, roads, railroads, 
parking areas, pavements, loading and unloading facilities, sanitary facilities, and undeveloped 
areas. (Sununation of above areas should equal total support facility area.) 

RESPONSE: Refer to Refer to Map 6 S.F., Operations Plan Map. No additional acreage is 
being added by Revision No. 2. 

SUPPORT AREA ACRES 

Mine Buildin!!s 1.04 

Mine Office Parking 1.07 

Mine Yard 9.16 

Prenaration Plant Buildin<'s 0.32 

Preo Plant Parkin!! 0.00 

Pren Plant Yard 7.06 

Refuse Area 231.33 

Railroad 13.86 

Access Roads !Roads and Shoulders) 25.76 

Tonsoil Stora<'e 20.75 

Dirt Stoclrnile 17.47 

Drainage Facilities 46.81 

Coal Stora!!e 12.73 

Mine Su""ort Areas 28.94 

Plant Sunnort Areas 27.47 

Other 4.49 

Undeveloned Areas 145.08 
TOTAL 593.34 

C) Transportation Facilities 

1) Provide a detailed description on mining operations map or other map and show location 
of the following: 

a) Proposed road(s), conveyor system(s), or rail system. 

b) Related sediment control facilities. 

c) Earth borrow locations and/or locations for deposition of excess excavation. 

RESPONSE: Refer to Refer to Map 6 S.F., Operations Plan Map. 
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2) Provide specifications and plan-profiles of existing gradeline, proposed road centerline, 

ditch flow lines, road cut, fill embankment, culvert, bridge and drainage structures. 

Provide typical cross sections where appropriate. 

RESPONSE: Refer to Attachment N.5.C.2. 

For Revision No. 2 information, refer to Access Road Details - Drawing No. B07-

038-E6. 

3) For all transportation facilities to be constructed, provide construction details for all 

sediment control facilities to be constructed to prevent additional contributions of 

suspended solids to streamflow or to runoff outside the permit area. 

RESPONSE: As stated in the original permit application, haul roads and other transportation 

facilities were not be constructed in areas where adverse impacts to streamflow 

can occur. Whenever possible, transportation facilities has been constructed on 

upland areas and not in close proximity of stream channels to prevent erosion. 

Roads have been prepared by compacting the subgrade, where necessary, to 

provide a solid base and surfaced with crushed stone to prevent rutting and protect 

the road surface from erosion. Drainage along roads are controlled by roadside 

ditches. The roadside ditches were designed in accordance with prudent 

engineering practice to safely control runoff from the road surface. Cut and fill 

slopes resulting from construction, including roadside ditches, have been seeded 

and mulched to prevent erosion. Where transportation facilities cross 

drainageways, culvert installations were properly designed to ensure that erosion 

around inlets and outlets does not occur. Where necessary, riprap has been placed 

around the culvert inlets and outlets to provide further protection. Conditions 

arising on transportation facilities, which might adversely impact suspended solids 

in streamflow, have been handled on a site specific basis as the need arises. Such 

measures have include,d but not be limited to, the construction of straw bale 

dikes, riprap check dams or silt fences to control sediment and erosion during 

construction activities. Whenever possible, runoff from transportation facilities 

are passed through approved NPDES settling basins for treatment prior to release 

from the permit area. 

4) Discuss the revegetation of ditch and borrow areas involved in construction. 

RESPONSE: As stated in the original permit application, borrow areas resulting from 

construction that will not be used as sediment basins, as well as cut and fill slopes 

and roadside ditches, have been mulched and seeded with a permanent species to 

prevent erosion. 

5) Discuss the estimated life of each facility and how materials will be removed when the 

facility becomes inactive. 

RESPONSE: As stated in the original permit application, the access roads, conveyor systems 

and railroad loop have been designed to provide life-of-mine service. The 

estimated life of the mine is approximately 20 years. Mine facilities and 
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structures not required to support the approved post-mining land use will be 

removed. All usable materials and structures will be salvaged and sold, if 

economically possible. Obsolete structures and equipment will be scraped and 

removed from the mine site. 

6) Provide a report of appropriate geo-technical analysis where approval from the 

Department is required for alternative specifications or steep cut slopes under 62 Ill. 

Adm. Code 1817.150. 

RESPONSE: NIA Alternative specifications or steep cut slopes were not proposed in the 

original permit application. 

7) Provide a description of measures to be taken to protect the inlet end of a ditch relief 

culvert, other than use of a rock headwall, and for alteration or relocation of a natural 

drainageway for approval by the Department under 62 Ill. Adm. Code 1817 .150. 

RESPONSE: Where transportation facilities cross drainageways, culvert installations have been 

properly designed to ensure that erosion around inlets and outlets does not occur. 

Where necessary, riprap has been placed around the culvert inlets and outlets to 

provide further protection. 

6) Waste Material 

A) Identify the nature of all waste material including shaft excavation material and non-coal waste to 

be disposed of within the permit area. Give the net neutralization potential. 

RESPONSE: As previously stated in the original permit application, disposal of non-coal waste 

is not proposed to occur within the permit area. Material excavated from the 

shafts and slope will be placed beneath the supply storage area and the coal 

storage areas. The overall net neutralization potential of the shaft and slope 

development waste is 58.28 tons per 1000 tons. 

Coarse and fine refuse generated from coal processing will be disposed of in the 

permit area. The refuse is primarily composed of gray to black shale and 

underclay or claystone. Because of the type rock, coal and mineral matter 

involved, net neutralization potentials can range from both the positive to negative 

side of the acid-base spectra. 

B) Coal processing waste bank dams shall be designed to comply with requirements of 62 Ill. Adm. 

Code 1817.81 through 1817.84. For coal processing waste darns and embankments each plan shall 

comply with the requirements ofMSHA, 30 CFR 77.216-1 and 77.216-2, and shall contain the 

results of a geo-technical investigation as prescribed under 62 Ill. Adm. Code 1784.16( e). 

RESPONSE: Refer to Attachment IV.6.D. for details associated with the approved Coal Refuse 

Disposal Facility No. 1 (South Cell). 

Refer to Attachment IV.6.D. for the details concerning Revision No. 2 proposed 

Coal Refuse Disposal Facility No. 2. 
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C) Indicate location of all areas in which such materials including shaft excavation material and 

non-coal waste (including those under Subtitle C ofRCRA) are to be disposed of on the mining 

operations map. Indicate all streams, creeks, and surface water impoundments within such areas or 

which receive runoff from such areas. Provide acreage of disposal area and borrow areas. Indicate 

location of borrow area on mining operations map. 

RESPONSE: The locations of areas where shaft/slope material will be placed and refuse 

disposal areas, including cover borrow areas, are shown on Map 6 SF, Operations 

Plan Map. 

D) Provide construction details for all impoundments and structures to contain such waste material. 

Provide typical cross-sections of all proposed levees, dams and excavations. 

RESPONSE: Refer to Attachment IV.6.D. for the construction details for the approved Coal 

Refuse Disposal Facility No. 1 and the construction details for the proposed 

approved Coal Refuse Disposal Facility No. 2. 

E) Indicate location and provide details for diversions as necessary to divert surface water around 

such areas on the mining operations map. 

RESPONSE: See Map 6 S.F., Operations Plan Map for the locations of diversions. Refer to 

Attachment IV.6.D for information concerning diversions associated with the coal 

refuse disposal areas. 

F) Provide details of diversions or other devices designed to collect surface runoff from waste 

disposal sites and transport same to appropriate treatment facility. 

RESPONSE: Refer to Attachment IV.6.D for information concerning diversions associated with 

the coal refuse disposal areas. 

G) Provide details of such treatment facilities and identify points of discharge. 

RESPONSE: See Attachment IV. 7 .F. for design details of sediment ditches/Pond 01 1. All 

discharge points are shown on the Map 6 S.F., Operations Plan Map. 

H) For disposal areas explain measures to be taken to avoid pollution of surface or groundwater due 

to leaching through levees or darns and through underlying soil. 

RESPONSE: During mining and reclamation activities, erosion and sediment control measures 

will be applied to disturbed areas to minimize contamination of surface runoff. 

Coal processing wastes will be placed in the refuse disposal areas and covered 

with soil materials to minimize contact with surface runoff. Runoff from disposal 

areas will pass through approved sediment control structures for treatment before 

release and will meet appropriate NPDES effluent criteria. Should runoff from 

the refuse disposal area develop acidic characteristics, the runoff will be collected 

and neutralized to meet water quality standards. The fine-grained soil materials 

underlying the refuse disposal area exhibit very low permeability that will inhibit 

infiltration and percolation of leachate from the refuse material into the ground 

( water system. Covering the refuse material with four feet of soil will protect the 

~. 
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material from the effects of oxidation and erosion as well as minimize the 

potential for impacts to ground water resources by minimizing leachate 

production. Earthen materials used in the construction of darns and levees will be 

compacted to reduce permeability and minimize the potential for flow through the 

structures. Therefore, it is unlikely the proposed disposal operations will 

adversely impact the quantity or quality of surface and ground water in the permit 

or adjacent area. 

I) Describe estimated life of each area. 

RESPONSE: Refer to Attachment IV.6.D. for the details on the approved Coal Refuse Disposal 

Facility No. 1 and for the proposed Coal Refuse Disposal Facility No. 2. 

J) Coal preparation: 

I) Give a general description of the coal processing operation at this facility. 

RESPONSE: The coal processing operation at this facility will include raw screening, raw 

crushing and raw coal stockpiling. The washer building will include heavy media 

washers, heavy media cyclones, spirals circuits and froth flotation. Clean coal 

stockpiles will feed to a railroad loadout facility. 

2) Describe the fresh water (makeup) and slurry circuits for this operation and indicate if a 

discharge occurs. If a discharge does occur, it should be included on Schedule A. If a 

discharge does not occur, a detailed description of how this will be accomplished must be 

submitted. 

RESPONSE: Make-up water for the mine operation was revised by IBR No. 4. Approved on 

October 31, 2006. 

Raw water is distributed to the different circuits within the preparation plant. 

Water is recirculated within the circuits from dewatering processes. Refuse fines 

are accumulated in the thickener. From the thickener, clarified water is returned 

to the circuits and the underflow is pumped to the refuse area slurry cells for 

sedimentation. 

Clear water from the proposed slurry cells will be pumped to Sediment Pond No. 

6 and/or the Fresh Water Pond, where it tie into the approved water circuit system. 

3) What safeguards are provided to prevent the discharge of slurry fines and untreated slurry 

water during emergency situations (e.g. power outages, mechanical equipment 

breakdown, plant shutdowns, etc.)? Also indicate where the slurry would go by gravity 

flow in tbe event of an emergency discharge, and the environmental impact this would 

have. 

RESPONSE: Refer to Attachment IV.6.D. 

7) Surface Drainage Control 
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A) 1) Locate on the mining operations map or on a separate drainage map all proposed drainage 

control systems. Show drainage patterns of all affected mining areas. 

RESPONSE: Refer to Map 6 S.F. Operations Plan Map. 

2) Will all surface drainage from the affected mining area be collected and treated prior to 

leaving the permit area? 

Yes_~X~ __ No ___ _ 

If yes, delineate how and where surface drainage will be collected and treated, and list permit 

numbers and type of permit that the drainage control systems are operated under. If above answer 

is no, explain how regulatory compliance will be achieved without treatment, i.e., address the 

requirements of Section 1817.46(e). 

RESPONSE: Runoff from the majority of affected areas is collected and passed through 

sediment ponds for treatment prior to leaving the permit area. However, runoffs 

from some areas along the railroad loop, plant entrance road and area on the 

outside of Pond 009 do not passed through sediment basins. These areas are small 

areas generally consisting of embankment or cut and fill slopes. These areas have 

been seeded and mulched to provide a vegetative cover to prevent erosion. 

During construction, sediment control measures such as silt fences, straw bale 

dikes, riprap check dams and mulching were used to minimize erosion and 

prevent sediment from leaving the permit area. Some areas that do not pass 

through a sediment structure have not been disturbed and have remained in a pre­

mining status. 

In relation to Revision No. 2, runoff from the proposed Coal Refuse Disposal 

Facility No. 2 will be collected and passed through sediment ditches for treatment 

prior to leaving the permit area. Sediment Ditches 1, 2, 3 and 4 will replace 

Sediment Pond Nos. 7 and 8 and will be designated as Sediment Pond 011. All 

four sediment ditches will flow into each other and will discharge through a single 

outlet designated as Outlet O 11. 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected 

mining area? 

Yes ____ No_~X~--

Ifno, please discuss. 

C) Describe the timing in which all construction of the sediment ponds and surface drainage control 

structures will be complete. Include a discussion of the vegetation stabilization of these structures. 

RESPONSE: As stated in the original permit submittal, construction of sediment basins and 

surface drainage control structures were completed before any other mine related 

disturbance occurs in the watershed. Upon completion of the drainage control 

structures, areas disturbed during the construction, including embankments, cut 

and fill slopes, and soil stockpiles, were mulched and seeded with a permanent 
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grass species to stabilize the exposed areas. Depending on the season, a cover 
crop was used to provide temporary protection until a permanent cover could be 
established. 

Ditches were constructed in conjunction with the topsoil/subsoil removal 
addressed in IBR No. 9. These ditches have been constructed to direct drainage to 
Pond No. 7 and Pond No. 8. Areas disturbed during the construction, including 
embankments, cut and fill slopes, and soil stockpiles, will be mulched and seeded 
with a permanent grass species to stabilize the exposed areas. Depending on the 
season, a cover crop may be used to provide temporary protection until a 
permanent cover can be established 

D) Overland Flow Diversions 

For all diversions of overland flow, shallow groundwater flow, and ephemeral streams which divert surface 
water around the mining area, and all collection drains that transport affected area runoff into 
water-treatment facilities, provide the following: 

1) Typical cross sections bottom width, side slopes and depth. 

2) Proposed flow line slopes. 

3) Runoff and diversion capacity calculations. 

4) Details of proposed erosion and sediment control measures to be employed. 

RESPONSE: Refer to Attachment IV.7.D. 

For Revision No. 2, refer to Drawing 07-038-E2 (Figure 9) for information 
concerning ditch designs. Runoff calculations are provided in Attachment IV. 7 .F. 

For permanent diversion also include: 

5) Watershed limits upstream from the diversions. 

RESPONSE: NIA. 

6) Plan profile drawings of the proposed diversion showing existing gradeline, proposed 
diversion bottom gradeline and water surface at design storm. 

RESPONSE: See Attachment IV.7.D. for the required design information. 

E) Sediment pond Design: 

NPDES 
MSHA# 
Total Drainage Area (Acres) 
Total Disturbed Drainage Area (Acres) 
Total Calculated Inflow From Design Storm (AC-FT) 
Sediment Storage Volume (AC- FT) 
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Total Volume Below Primary Spillway Elevation (AC-FT) 

Total Volume Below Emerg. Spillway Elevation (AC-FT) 

RESPONSE: 

Total 
Total Total Embankment 

Total Total Calculated Sediment Volume Volume Height from 

NPDES MSHA Drainage Disturbed Inflow from Storage Below Below Upstream Toe 
# 

Area (ac.) Area (ac.) Design Storm 
Volume Primary Emergency to Emergency 
(ac-ft) Spillway Spillway 

(ac-ft) fac-ft) fac-ft) Spillway (ft) 

001 I 
NIA 57.19 25.90 4.23 2.59 11.08 11.08 * 1.5 ** 

00IA 
002 NIA 8.70 8.00 1.98 1.27 9.15 9.15 * 1.0 ** 
003 NIA 16.90 8.00 3.99 2.28 9.47 9.47 * 1.0 ** 
004 NIA 12.10 10.50 1.78 1.78 9.06 9.06 * 1.0 ** 
005 NIA 138.30 130.00 30.39 4.55 37.37 37.37 * 2.0 ** 
006 NIA 86.90 86.90 8.08 8.69 34.55 34.55 * 1.0 ** 

007 To Be Deleted 

008 To Be Deleted 

009 NIA 6.17 5.47 0.54 0.55 3.62 3.62 * 1.0 ** 

Oil*** NIA 196.80 196.80 16.40 19.68 36.08 36.08 * 2.0 ** 

• - Basin has single, open-channel spillway. 

•• - Embankment height is from UIS toe to open-channel spillway. 

*** -Pond O 11 consists of Sediment Ditches I - 4. Sediment Ditches I - 4 discharge through a single open channel 

spillway. 

F) 

The sediment ditch designs were included in the IBR application submitted March 

13, 2007 have been revised and are in Attachment IV. 7 .F. The ditches have been 

designated as Sediment Pond O 11. 

I) Discuss the design basis for the sediment pond(s) calculations. 

Submit calculations used in spillway designs and determination of inflow volume and 

pond volume. 

RESPONSE: Refer to Attachment IV. 7 .F for calculations concerning all ponds previously 

permitted. 

Refer to the SEDCAD runs and the General Design Information sheets for each 

ditch that makes up Sediment Pond O 11. 
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2) Submit a typical section of the embankment(s), details of the principal and emergency 
spillways and a plan view of each pond at a scale of I inch - 200 ft. or larger showing 
pond bottom contours and points of inflow. 

RESPONSE: Refer to the individual pond drawings contained within this application. 

3) For all sedimentation ponds provide design infonnation showing compliance with the 
requirements of 62 Ill. Adm. Code I 817.46. Each plan shall, at minimum, comply with 
the requirements ofMSHA, 30 CPR 77.216-1 and 77.216-2. 

RESPONSE: Refer to Attachment IV. 7 .F 

G) If sediment removal becomes necessary, explain how the sediment will be removed, where it will 
be disposed of, and what disposal methods will be used. 

RESPONSE: As stated in the original permit application, the sediment basins have been 
designed to provide adequate sediment storage volume. Therefore, removal of 
sediment from the ponds is not anticipated. However, if the removal of sediment 
from basins becomes necessary, the following procedure will be used: 

• the pool level will be lowered by pumping to the lowest possible level; 
• after the pool level is sufficiently lowered, a small dragline or some other 

appropriate piece of equipment, will be used to remove sediment from the 
basin; the sediment removed from the basin will be deposited on a suitable 
area upstream of the basin and allowed to dry; 

• once the material has dried to an acceptable level, the material may be hauled 
or pushed to a designated storage location. 

For permanent basins, the sediment will be hauled to the refuse disposal area and 
buried or distributed in the same manner as other topsoil materials over mined 
areas. For temporary impoundments, stockpiled sediment materials will be 
stabilized as required and graded into the basins in conjunction with the 
reclamation process. 

In regards to Pond O 11, sediment shall be placed in the coal refuse impoundment 
which should minimize adverse effects of leachate and surface water runoff on 
surface and groundwater quality and quantity in accordance with 62 Ill. Adm. 
Code 1817.81(a)(l). 

H) Will pH adjusttnent be necessary on any of the discharges in order to meet the applicable State and 

Federal Standards? 

Yes ____ No_~X~--

Ifyes, a discussion of the situation is necessary, along with a detailed basis of design. The basis 
should include a detailed description of the proposed treattnent facilities, process flow diagrams, 
and design calculations. 
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RESPONSE: As stated in the original permit application, treatment of discharges to adjust pH is 
not anticipated. However, should treatment become necessary, a plan to insure 
applicable water quality standards are met will be developed. If pH control should 
be required in the future it could be done with a liquid sodium hydroxide solution 
dispensed by gravity from a portable tank or, hydrated lime ( dry or slurry) and/or, 
soda ash could be easily and quickly applied. 

I) Does a perennial or intermittent stream occur within the proposed permit area? 

Yes _-"'-X._ __ No ____ _ 

If yes, is an exception to the 100-foot buffer zone being requested or is a stream diversion being 
proposed. For exception to the l00-foot buffer zone, indicate how compliance with Section 
1817.57 will be assured. For a stream diversion, complete Part V 6) of the application form. 

RESPONSE: As stated in the original permit application, no diversions of perennial or 
intermittent streams have been proposed. An exemption from the 100-foot buffer 
zone requirements was requested for segments of several streams. Construction 
of the railroad loop, entrance road, refuse disposal facilities and drainage control 
structures will require affecting within 100 feet of the streams. Protection of the 
stream water quality and habitat will be accomplished by minimizing disturbance 
to the riparian vegetation. The areas not to be disturbed will be designated as 
buffer zones and will be marked in accordance with 62 IAC 1817.l l(e) during 
mining to prevent the inadvertent disturbance of the riparian areas. 

J) Permanent and Temporary Impoundments, Ponds, Banlcs, Dams and Embankments 

!) All temporary and permanent impoundments must meet the requirements of62 Ill. Adm. 
Code 1817.49. Will the mining operation involve the construction of any impoundments 
other than those waste retention? 

Yes _~X~ __ No ____ _ 

If yes, include the following information: 

a) Locate on mining operations map all impoundments, dam locations, and 
watershed limits, indicate which impoundments are proposed to be permanent 
and complete Part V 3)D) of the application. 

RESPONSE: Refer to Map 6 S.F., Operations Plan Map. 

b) Provide construction and maintenance details of dams, spillways, seepage 
control measures, and erosion control measures for inlets and outlets. Employ 
maps and cross sections where necessary. Where design plans for proposed 
structures are not provided, submit a certification statement providing a schedule 
for submission of detailed design plans for each structure. 

RESPONSE: As stated in the original permit application, refer to Attachment IV. 7 .F. for 
information related to sediment basin design. 
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Refer to Attachment N.6.D. for the details for the approved Coal Refuse Disposal 
Facility No. 1 and the proposed Coal Refuse Disposal Facility No. 2. Msha has 
approved the plans for Facility No. 1. Currently, the proposed Facility No. 2 
design plans are being reviewed by MSHA. 

2) Describe proposed reclamation plans for each structure, including a time table and plans 
for removal and disposal of material. Each plan shall: 

a) Be prepared by or under the direction of, and sealed by a qualified registered 
professional engineer licensed under the lllinois Professional Engineering Act, 

b) contain a description, map, and cross-section of the structure and its location, 

c) contain preliminary hydro logic and geologic information required to assess the 
hydrologic impact of the structure, 

d) if underground mining has occurred, the plan shall contain a survey describing 
the potential effect on the structure from subsidence of the subsurface strata 
resulting from the post underground mining operations, 

e) for structures where the detailed design plans are not submitted to the 
Department with the general plan, the plan shall contain a certification statement 
which includes a schedule setting forth the dates that detailed design plans are to 
be submitted. For these structures, the detailed design plans must be submitted 
to the Department and approved in writing prior to the beginning of construction. 

RESPONSE: As stated in the original permit application, all sediment basins are proposed to be 
retained as permanent impoundments as indicated on Map 7 SF, Reclamation Plan 
Map. There will be no excess material to be disposed. Slurry cells will be 
removed by covering the final slurry surface with coarse refuse or other 
appropriate fill material to prevent future impoundment of water or slurry. The 
coarse refuse will be reclaimed by covering with soil material and vegetated to a 
wildlife land use. 

See Attachment N.6.D. for details of the approved Coal Refuse Disposal Facility 
No. 1 and the proposed approved Coal Refuse Disposal Facility No. 2. Refer to 
Attachment N.7.F. for information related to sediment basin design. 

No significant impacts from these structures are anticipated on surface or 
groundwater, see Part III. 

No underground mining has occurred within the permit area, except mining 
associated with Permit 375. 

3) For each structure that meets or exceeds the size or other criteria ofMSHA, 30 CFR 
77.216(a), the detailed design plan shall: 

a) Be prepared by or under the direction of and sealed by a qualified registered 
professional engineer licensed under the Illinois Professional Engineering Act, 
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b) include any design and construction requirements for the structure, including 
any required geo-technical information, 

c) describe the operation and maintenance requirements for each structure, and 

d) describe the timetable and plans for removal of each structure if appropriate. 

RESPONSE: Refer to Attachment IV.6.D. for the approved Coal Refuse Disposal Facility No. 1 
plans and details for the proposed Coal Refuse Disposal Facility No. 2. Currently, 
the proposed refuse design plans area being reviewed by MSHA. 

4) For each structure that does not meet the size or other criteria ofMSHA, 30 CFR 
77.216(a), the detailed plan shall: 
a) Be prepared by or under the direction of and sealed by a qualified registered 

professional engineer licensed under the Illinois Professional Engineering Act, 

b) include any design and construction requirements for the structure, including any 
required geo-technical information, 

c) describe the operation and maintenance requirements for each structure, and 

d) describe the timetable and plans for removal of each structure if appropriate. 

RESPONSE: NIA. 

K) If any of the following questions are answered yes, a permit may be needed from Illinois 
Department of Natural Resources, Office of Water Resource Management. 

1) Will the mining operation involve the construction of any levees, dikes, haul roads or 
other similar structures or the placement of any fill along or in the flood plain of any 
stream serving a drainage area often (JO) square miles or greater at the point of 
construction? 

Yes _____ No -~X~--

2) Will the mining operation involve any relocation or diversion of or any construction 
activity in, over, under or along the banks of any stream serving a drainage area often 
(10) square miles or greater at the point of construction? 

Yes _____ No -~X~--

3) Is there any urban development (residential, commercial or industrial uses) in the areas 
immediately surrounding the mining operation? 

4) 

Yes ____ No_~X~--

(Ifyes, please re-answer questions 1 and 2 above applying a one (1) square mile drainage 
area limit.) 

Will the mining operation involve the construction, major modification, or removal of any 
darn which in the event of failure would have probability for loss of life or additional 
economic loss in excess of that which would occur downstream of the dam in the absence 
of the dam? 
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Yes _ _,_X,,_ __ No ____ _ 

5) Will the mining operation involve the construction, major modification, or removal of any 
dam 25 feet or more in height? 

Yes -~X,,_ __ No ____ _ 

6) Will the mining operation involve construction, major modification, or removal of any 
dam which would have an impounding capacity of 50 acre feet or more? 

Yes _ _,_X,,_ __ No ___ _ 

RESPONSE: The proposed Coal Refuse Disposal Facility No. 2 plans will exceed the Office of 
Water Resources requirements for dams. 

8) Provide a plan detailing fugitive dust control practices to be employed during proposed surface coal mining 
and reclamation operations as required under 62 Ill. Adm. Code 1817.95. 

RESPONSE: Fugitive particulate emissions will be controlled by applying water or other IBP A 
approved dust suppressants on an as-needed basis. All construction areas will be 
stabilized with permanent vegetative species, graded stone and/or paving material. 
Haul roads and other unpaved roads will be sprinkled with water to control 
fugitive dust. Conveyor transfer points will be provided with enclosed hoods over 
the discharge roller. Conveyor transfer points and the railcar load-out will employ 
chutes and be enclosed to control emissions. 
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PART IV ATTACHMENT IV.3.A.3 

TEST BORINGS AND CORE SAMPLING LOG DESCRIPTIONS 
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l 

B'/ GEOSERV/JOHN R. WlLLIAMS/145 lO SHADY VALLE'/ DR ... EVANSV[LLE.JN 47725/1512.867.0656-

. COMP ANY NAME Steelhead Development MJNE/AREA _________ HOLE NO. 8312CP 

STATE IL COUNTY Williamson TJR 8 S. / 3 E. SEC.--1L 1/4 NW 11• NW FL 325' FSL Fe 660' FWL 

DRJLLINGCO. Raimonde (Stefansson) GEO.LOGGINGco. GLS/Pbil Waters PHoTos,(~), N 

__ BEGIN DATE Aug. 18, 2004 END DATE Aug. 25, 2004 HOLETYl'E Continuous Core (3.3" Core/PO) 

SURV.ELEV. ____ T.D. 542.8 !NTERVAlS CORED......,1~9~.4'--~5~4~2~.8~-------------------

COMMENTS 355.590. E. 430,021. N. 1/4 • 1/4 footages approximate Geochemical samples taken 
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50 __:; -. ----' ·-•-:, -· :: ·--. _ 

. : -- __ -:. - -· _- :._ 
-r---.--..:- ---
-. - . -

- ·.- -.. ;._ - ·-::: . -.. __ -
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From 

0.0 

19.4 

20.7 

24.6 

32.5 

36.3 

To 

19.4 

20.7 

24.6 

32.5 

36.3 

37.3 

37.3 39.3 

39.3 . 43.l 

43.l 56.! 

56.1 57.9 

57.9 60.8 

60.8 83.4 

Tok Descnptton 

19.4 CLAY, brown 

1.3 SANDSTONE, Ferm Code (544), brown, very weathered, fine 

grained, very argillaceous, horizontal bedding, badly broken, 

soft, gradual contact w/ 

3.9 SANDSTONE, Ferm Code (543), medium gray, weathered & 

brown @ 23. 8 - 23 .9, medium grained, subrounded, moderately 

well sorted, calcareous, argillaceous; horizontal bedding-with 

£laser bedding @23.J - 23.7, badly broke!). @24.2 - 24.3, 

moderately hard, gradual irregular contact wl 

7.9 SANDSTONE, Ferm Code (544), medium gray, very fined 

grained, very argillaceous, horizontal bedding, :white limestone 

clasts @28.8, 30.7, & 31.8, mediuni hard, very gradual contact 

w/ 

3.8 SHALE, Ferm Code (124), medium gray, slightly silty, massive, 

fracture@ 34.9 - 36.2, soft, sharp contact w/ 

1.0 COAL, Ferm Code (021), dull@36.25 -36.50, mostly durain & 

fusain, no visible pyrite, badly broken@ 36.9 - 37.3, sbarp 

contactw/ 

zo 

3.8 

13.0 

SHALE, Ferm Code (124), medium gray, silty, horizontal 

bedding, massive, soft, gradual contact w/ c.. 

SANDSTONE, Ferm Code (322), medium gray, fine - medium 

grained, poorly sorted, interbedded w/ gray shale (zebra rock), 

very argillaceous, horizontal - wavy bedding, breaks easily along . 

bedding planes, soft, gradual contact w/ 

SANDSTONE, Ferm Code (543), medium gray, medium 

grained, subrounded, moderately well sorted, horizontal bedding, 

calcareous@55.2 - 56.1, scattered siderite lenses, low angle. 

carbonaceous beds@51.5 - 51.8, moderately hard, sharp contact 

w/ 

1.8 SANDSTONE, Ferm Code (543), medium gray, fine - medium 

grained, angular grains, poorly sorted, horizonral - wavy 

bedding, very carbonaceous, breaks easily along bedding planes, 

soft, sharp contact w/ 

2.9 SANDSTONE, Ferm Code (544), medium gray, medium 

grained, subrounded, moderately well s9rted, slightly massive, 

siderite lenses@58.4- 59.3, medium bard, gradual contactw/ 

22.6 SANDSTONE, Ferm Code (322), medium gray, fine - medium 

grained, subrounded, moderately well sorted, interbedded (zebra 

rock & increasing downward), very laminated, calcareous bed @ 

75.4 - 76.0, breaks easily along bedding planes, soft, very 

gradual contact w/ 

-·- Geochemical Sample (see page 9 for specific footages) PAGE lof9 
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BY GEOSERVi'.lOHN R. YiiLLlA1\r!S/14510 SHADY VALLEY DR., EVANSVILLE. IN 47725/gl2..367.J656 

COMP ANYNAtv!E Stee!head Development MINE/AREA _________ HOLE NO. 8312CP 

STATE IL coDNTY Willi:unson T/R 8 S. / 3 E. sEC.-1L 114 NW v4 NW FL 325' FSL FL 660' FWL 

DRILLING co. Raimonde (Stefansson) GEO. LOGGING co. GLS/Phil Waters PHoTOs,@ N 

--BEGIN DATE Aug. 18, 2004 END DATE Aug. 25, 2004 HOLE TYPE Continuous Core (3.3" Core/PO) 

SURV. ELEV. ____ T.D. 542.8 Ilm:RVALS CORED--']"-9'-'.4'--~5'-'4""2,_,.8,__ __________________ _ 

COMMENTS 355.590. E. 430.021. N. 1/4 - 1/4 footages approximate Geochemical samples taken 

80 

90 

100 

llO 

120 

130 

140 

150 

From To Tbk Descri lion 

~--- : -:- ·-:-.- ·. ~ . 83.4 
-l::=~--'i 3 .,._-~ -

97.8 14.4 SHALE, Ferm Code (322), dark gray, very silty, horizontal 

bedding, very laminated, very carbonaceous, :fracture@ 97.5 -

97 .8, scattered silt beds @ 862 - 90.5, zebra rock but less tban 

above, medium hard but breaks easily along bedding planes , 

gradual contact w/ 

~t·, ~-:: 
-=----=~·-~_.__...-
-~:..,,,.~.: --~ -.- ....:......:... 

~ .,,. --=:---""'7 
-~ -.---:·-

-~ -~ ---~-~ 

-_._1 - ---

-: --·- . 

-~: _.-_:=-
· . . 

•. --~--·-· 

~ ---=--- . -. - . 
~-~ 

97.8 130.9 33.1 SHALE, Ferm Code (324), dark gray, slightly silty, horizontal 

bedding, massive, black shale bed@ 116.80 - 116.85, vertical' 

:fracture@ 111.7 - 112.3 & 120.3 - 120.6, low angle :fracture@ 

128.9, scattered siderite lenses below 121.0, moderately hard, 

gradual contact w/ 

130.9 131.9 LO SHALE, Ferm Code (ll4), black, very calcareous, very 

fossiliferous, moderately hard, very gradual contact w/ 

131.9 134.0 2.1 SHALE, Ferm Code (112), black, slightly - very calcareous, 

horizontal bedding, slightly laminated, moderately hard, sbarp 

irregular contact. w/ 

134.0 134.9 0.9 LIMESTONE, Ferm Code (894), dark gray - brown, slightly 

fossiliferous, massive, hard, very gradual contact w/ 

134.9 136.4 1.5 SHALE, Ferm Code (114), black, slightly calcareous, horizontal 

bedding, massive, moderately hard, gradual contact w/ 

136.4 149.3 12.9 SANDSTONE, Ferm Code (543), medium gray, fine grained, 

very argillaceous, ]ow angle & flaser bedding, slightly 

laminated, low angle :fracture@ 147.9, medium hard, very 

gradual contact w I 

SHALE, Ferm Code (322), medium gray, very silty, horizontal -

wavy bedding, slightly laminated, very carbonaceous, scattered 

siderite lenses, medium hard, sbarp contact w/ 

160--=-"··:,:·-=-:::c•..c·-::,,;;::.-c..:·-c::· ==-----------------------------1 
-·- Geochemical Sample (see page 9 for specific footages) PAGE _;2c,o""f9,_ __ 
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ST:Rt-\ Tfa1. DESCRlFTIC.if'f 
B'.' JEOSERV/JOJ-JN R. WILLJAMS/14510 SE-LA.DY VALLEY DR., EVANSVILLE. iN 47725/B t2.86i.V656 

CO!vlP ANY NAME Steelhead Development MINE/AREA _________ HOLE NO. 8312CP 

STATE IL coUNTY Williamson T/R 8 S. / 3 E. sEc.-1L u, NW u, NW FL 325' FSL "I 660' F\\IL 

DRILLING CO. Raimonde (Stefansson) GEO.LOGGING co. GLS/Pbil Waters PHOTos,(~), N 

BEGINDATE Au0 .18 2004 ENDDATE Aug.25,2004 HOLETYPE ContinuousCore(3.3"Core/PQ) 

SURV. ELEV. ____ TJ). 542.8 INTERVALS CORED ----']"'9'-.4'---~5"-4.!-'2:c·,:.8 ____________________ _ 

coMMENrs 355.590. E. 430.021. N. 1/4 - 1/4 footages approximate Geochemical samples taken 

From To Tok Descri tion 
160--r===---:-c==r-~~~--=-"--~=-------~~~~----------, 

190 

200 

210 

220 

230 

. ·.·- -__ ._.:-- ----
·{._. ✓-. := ._ ;.. 

- . - -~- - ---·: -- ._. __ -
-:.. ._ -·-

158.3 169.4 11.1 SANDSTONE, Ferm Code (543), medium gray, fine - medium 

grained, poorly sorted, angular grains, very argillaceous, 

horizontal - £laser bedding, very carbonaceous, siderite lenses @ 

164.0, 164.3, & 164.7, medium hard, shalp coulact w/ 

169.4 184.0 14.6 SHALE, Ferm Code (324), medium- dark gray, very sil1y but 

decreasing downward, horizontal bedding, massive, slightly 

laminated, moderately hard, sharp angular contact w/ 

184.0 195.8 11.8 

195.8 204.8 9.0 

204.8 206.5 1.7 

SANDSTONE, Ferm Code (543), light gray, medium grained, 

angular grains, well sorted, low angular bedding, scattered 

carbonaceous laminae, siderite nodules@ 188.0, 189.9, 191.0, 

medium hard, sharp horizontal contact w/ 

SANDSTONE, Ferm Code (322), medium gray, fine grained, 

argillaceous & decreasing downward, interbedded w/dark gray 

shale (zebra rock), very carbonaceous, breaks easily along 

bedding planes, soft, gradual contact w/ 

SANDSTONE, Ferm Code (543), medium gray, medium 

graine!f, angular grains, poorly sorted, very carbonaceous, wayy 

bedding, breaks easily along bedding planes, medium hard, very 

gradual contact w/ 

206.5 220.7 14.2 SANDSTONE, Ferm Code (322), medium gray, fine grained, 

~--=~·~--,_·, - argillaceous & decreasing downward, interbedded w/dark gray 

shale (zebra rock), carbonaceous, breaks easily along bedding 

planes, soft, gradual contact w/ 
. - . . . 

,--_:~-~--------~ --
·_:·- . __ - __,,__ 

-=- -,:--. ---- - 220.7 223.4 2.7 SANDSTONE, Ferm Code (543), light gray, medium grained, 

subrounded grains, poorly sorted, low angle & wayy bedding, 

slightly carbonaceous, moderately hard, sharp contact w/ 

223.4 269.3 45.9 SHALE, Ferm Code (324), dark gray, very sil1y, horizontal 

bedding, slightly massive, slightly laminated & decreasing 

downward, medium hard, very gradual contact w/ 

240-..c:.......c=.c.....::::;-::._a.._ ___________________________ ____J 

·· - Geochemical Sample (see page 9 for specific footages) PAGE ~3'-'o"'f"'9 __ _ 
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BY GEOSERV/JOHN R. \.\/JLUA.i.,,IS/!4510 SHADY VALLEY DR., EVANSViLLE, If'-i 477.25/812.i.l67.0656 

COMPANYNAME Stee!headDevelopment MJNE/AREA _________ HOLENO. 8312CP 

STATE lL cotJNTI Williamson TIR 8 S. / 3 E. s,c.JL U4 NW U4 NW FL 325' FSL FL 660' FWL 

DRILLING CO. Raimonde (Stefunsson) GEO. LOGGING co. GLS/Phil Waters PHOTOS{~) N 

•BEGINDATE Aug. 18, 2004 END DATE Aug. 25, 2004 HOLE TYPE Continuous Core (3.3" Core/PQ) 

SURV.ELEV. ___ T.D. 542.8 INTERVALS CORED~1~9~.4_-~5~4=2~.8~-------------------

COMMENTS 355,590. E. 430,021. N. 1/4 - 1/4 footages approximate Geochemical samples taken 

From To Tbk Descri tion 
240-.--'=?C=?"'=----'"::-""---:-:-=-:c~=-----------------"-'"'-"'=-:'=--.,----------,---,-------,--,,--:-----, 

269.3 271.5 2.2 SHALE, Fenn Code (114), black, horizontal bedding, slightly 

260 

290 

300 

-- ---

310 
+ + + + 

+-+ + + 

+ 
- -

320 - -

-

271.5 273.8 2.3 

273.8 275.9 2.1 

275.9 285.4 9.5 

285.4 300.6 15.2 

300.6 303.6 3.0 

fossiliferous, moderately hard, very gradual contact w/ 

SHALE, Fenn Code (124), dark gray, horizontal bedding, 

massive, bony coal @273.40 - 273.45, silty @272.75 -273.00, 

moderately hard, gradual irregular contact w/ 

CLAYSTONE, Fenn Code (127), medium gray - light green, 

massive, low angle fracture @275.5, 274:6, & 274.9, soft, 

gradual contact w/. 

SHALE, Fenn Code (323), medium gray, very silty, horizontal -

wavy bedding, laminated, scattered siderite lenses, moderately 

hard, sharp contact w / 

SHALE, Fenn Code (323), medium - dark gray, alternating 

medium gray - dark gray beds, slightly silty & decreasing 

downward, horizontal - wavy bedding, f!aser bedding & 

decreasing downward, scattered fuint laminae, medium hard, 

sharp contactw/ 

SHALE, Fenn Code (112), black, slightly silty, horizontal 

bedding, slightly laminated, moderately hard, sharp contact w/ 

303.6 306.8 3.2 SHALE, Fenn Code (I I 4), black, horizontal bedding, massive, 

slightly fissile, medium hard, sharp contact w/ 

306.8 307.4 0.6 COAL, Fenn Code (021), good core, dull, mostly durain, thin 

banding, abundant vertical calcite, bony@306.8 -307.0, sharp 

contactw/ 

307.4 309.7 2.3 CLAYSTONE, Fenn Code (127), medium gray, light brown, 

slightly massive, low angle fracture@ 307.8, 308.5, 308.8, 

309.5, 309.65, soft, very gradual contact w/. 

309.7 313.7 4.0 SHALE/CLAYSTONE, Fenn Code (327), light- medium gray, 

no distinct bedding planes, silty & increasing downward, rooted, 

low angle fracture@310.3, medium hard, gradual contact w/ 

313.7 316.9 3.2 CLAYSTONE, Fenn Code (127), dark gray- brown, very dark 

gray downward, slightly calcareous, rooted, slickenside@ 314.8 

& 315.4, low angle fracture@314.0, 314.2, & 316.5, soft, 

gradual contact w/ 

316.9 319.8 

319.8 324.2 

2.9 

4.4 

SHALE, Fenn Code (324), medium gray, very silty, horizontal 

bedding, slightly massive, moderately hard, sharp angular 

contactw/ 

SANDSTONE, Fenn Code (541), medium gray, fine graioed but 

coarseniog downward, poorly sorted, argillaceous, angular 

bedding, carbonaceous@ 320.8 - 321.5, moderately hard, 

gradual contact w/ 

-·- Geochemical Sample (see page 9 for specific footages) PAGE _4~o~f9~--
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3Y \JEOSERViJOHN R. WILl,JAlvIS/14510. SHADY VALLE\' DR .. EVA.NSV!LLE. TN 47725/;311.867.0656 

COMP ANY NAME Steelhead Development MlNE/AREA _________ HOLE NO, 8312CP 

STATE IL COUNTY Williamson TIR 8 S. / 3 E. sEc.__lL v• NW v• NW FL 325' FSL FL 660' FWL 

DRJLLINGCO. Raimonde (Stefansson) GEO.LOGGINGCO. GLS/Pbil Waters PHOTOS{~) N 

BEGIN DATE Aug. 18, 2004 END DATE Aug. 25, 2004 HOLE TYPE Continuous Core (3.3" Core/PO) 

SURV. ELEV. ____ T.D 542.8 INTERVALS CORED __.)"-'9.,._,4_-~5'-'4-"2'-'.8'--------------------

COMMENTS 355,590. E. 430,021. N. 1/4 - 1/4 footages approximate Geochemical samples taken 

From To Thk Descri tion 
320----r-acc:--~,.....-,--c-r-~~-~~~=~------~-~-----------, 

330 

340 

350 

380 

390 

SANDSTONE, Ferm Code (543), medium - dark gray, medium 

grained, angular grairu;, very argillaceous, wavy bedding, very 

laminated, carbonaceous, medium hard, very gradual contact w/ 

327. 7 342.3 14.6 SHALE, Ferm Code (323), dark gray & lighter gray downward, 

very silty & decreasing downward, laminated, carbonaceous @ 

336.5 - 342.2, scattered siderife lenses·@ 328.5 - 336.9, 

moderately hard, sharp contact w/ 

342.3 345.3 3.0 SANDSTONE, Ferm Code (543), medium gray, fine grained, 

very argillaceous, flaser.bedding, carbonaceous, moderately 

hard, very gradual contact w/ 

354.0 354.8 0.8 

354.8 355.3 0.5 

SHALE, Ferm Code (114), black, bony, calcareous, horizontal 

bedding, massive, limestone@ 354.25 - 354.30, medium hard, 

sharp contact w/ 

CLAYSTONE, Ferm Code (137), medium gray- green, badly 

broken, fracture@ 355.0 - 355.3, soft, gradual contact w/ 

355.3 357.2 1.9 LIMESTONE, Ferm Code (904), dark.gray, green@356.4 -

base, rooted, low angle fracture@ 356.4 & 357.1, hard, sharp 

irregular contact w/ 

357.2 360.3 3.1 LIMESTONE, Ferm Code (904), medium gray- light brown, 

fine grained, very hard, sharp contact w/ 

360.3 361.3 1.0 SHALE, black, Ferm Code (114), horizontal bedding, massive, 

badly broken@361.0 -361.3, medium hard, sharp contactw/ 

361.3 364.0 2.7 SHALE, Ferm Code (124), dark gray, horizontal bedding, 

.. , , . .· massive, medium hard, very gradual contact w/ 

-·=· - -- -- -­. . - ._-. - - . ·- - . 
·- -- -- -·- -

:- -- ,:. 

_ .... -:-=r- -. --

.-- . -
·=.---::------. 

364.0 364.9 0.9 SHALE, Ferm Code (114), black, horizontal beddiog, massive, 

medium hard, gradual contact w/ 

364.9 367.0 2.1 No. 7 Coal, Ferm Code (029),fair core, badly broken@366.7 -

367.0, mostly vitrain, thin bandiog, horizontal pyrite @366.2, 

vertical pyrite @366.7 - 367.0, sharp contact w/ 

367.0 369.8 2.8 SHALE, Ferm Code (324), medium gray- dark gray, silty, very 

rooted, fracture(§ 368.3, medium har~ gradual contact w/ 

369.8 372.2 2.4 SHALE, Ferm Code (323), medium gray,slightly silty, slightly 

laminated, moderately hard, sharp contact w/ 

400-...L.C=s-=:-'~-~c...:..s·-:.-:::·::::.,c._ _______________________________ _, 

--- Geochemical Sample (see page 9 for specific footages) PAGE ~5c,occf 9"----
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SY GEDSCRV/jQHN R. WILUA!vlS/l4510 SHADY VALLEY DR., EV;:U~fSViLLE, 1N 47725/8 !:?..367.0656 

COMPANY NAME SteelheadDevelopment MINE/AREA _________ HOLE NO. 8312CP 

STATE IL COUN'l'Y Williamson TIR 8 S. / 3 E. sEc.___lL_ 11, NW 11, NW FL 325' FSL FL 660' FWL 

DRILLJNoco. Raimonde (Stefansson) GEO.LOGGJNGco. GLS/Phil Waters PHorns(~)i N 

. BEGIN DATE Aug. 18, 2004 END DATE Aug. 25, 2004 HOLE TYPE Continuous Core (3.3" Core/PQ) 

SURV. ELEV. ___ T.D 542.8 UTTERVALS CORED~l~9~.4~-~5~4=2~.8'---------------------

COMMENTS 355.590. E. 430.021. N. 1/4 - 1/4 footages approximate Geochemical samples taken 

From To Thk Descri iion 
400--,cc==~==~-=='---='--==-------_.=;===::,__---------~ 

:- - --:;,. --
420-7'-'-'-,,..>.e-...;--~,; 

440 

450 

460 

470 

372.2 375.3 3.1 SANDSTONE, Ferm Code (544), medium gray, fine gramed, 

375.3 378.4 3.1 

378.4 380.6 2.2 

380.6 381.l 0.5 

381.1 382.4 1.3 

382.4 383.5 l.] 

383.5 387.4 3.9 

387.4 394.0 6A 

394.0 399.0 5.0 

399.0 404.3 5.3 

argillaceous, carbonaceous clasts @372.2 - 374.3, rooted, 

moderately hard, gradual contact w/ 

SANDSTONE, Ferm Code (543), medium gray, medium 

grawed, angular grains, poorly sorted, slightly contorted 

bedding, low angle fractme@376.3, medium hard, sharp 

contactw/ 

SHALE, Ferm Code (323), medium gray, silty & decreasing 

downward, very laminated, few scattered siderite nodules, 

medium hard, sharp contact w/ 

COAL, Ferm Code (021), badly broken@ 380.6 - 380.8, mostly 

vitrain, thin banding, sharp contact w/ 

CLAYSTONE, Ferm Code (127), dark gray, rooted, slickenside 

@382.3, low angle fractllJ'e @381.2 & 382.0 -382.3, soft, 

gradual contact w/ 

CLAYSTONE, Ferm Code (127), dark gray- green, slightly 

calcareous, massive, slickensided, low angle fracture@ 382.8, 

medium hard, gradual contact w/ 

LIMESTONE, Ferm Code (904), medium gray, crystalline, 

slightly fossiliferous, fractllJ'e @385.95, very hard, gradual 

contactw/ 
SANDSTONE, Ferm Code (543), medium gray - green, fine 

grained, very argillaceous, wavy bedding, very laminated, 

numerous thin siderite bands, medium hard, very gradual contact 

w/ 

SHALE, Ferm Code (124), dark gray, horizontal bedding, 

scattered siderite lenses, coaly@ 398.85 - 399.00, moderately 

hard, sharp contact w/ 

SANDSTONE, Ferm Code (543), fine grained, very 

argillaceous, wavy bedding, very carbonaceous, extremely 

laminated, massive sandstone beds@40I°.3 - 401.7 & 402.0 -

402.5, medium hard, gradual contact w/ 

404.3 413.0 8.7 SHALE, Ferm Code (323), dark gray, very silty, horizontal 

bedding, laminated, carbonaceous, medium hard, sharp contact 

w/ 

413.0 414.3 1.3 SANDSTONE, Ferm Code (543), dark gray, fine grained, 

argillaceous, £laser bedding, very carbonaceous, medium hard, 

gradual contact w/ 

414.3 416.I 1.8 SHALE, Ferm Code (323), dark gray, very silty, horizontal 

bedding, very laminated, medium hard, sharp contact w/ 

416.l 420.4 4.3 SANDSTONE, Ferm Code (543), medium gray, fine - medium 

grained, poorly sorted, argi]laceous, rooted, very carbonaceous, 

medium hard, gradual contact w/ 

480-~-----~---------------------------~ 

-- Geochemical Sample (see page 9 for specific footages) PAGE ~6~o~f9~--
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BY GEOSERV/JOHN R. WILUAMS/14510 SHADY VALLEY DR., EV..eJ~JS'llLLE, il'l .:.i-i725/cil2.il67.CJ656 

COMP ANY NAME Steelhead Development :tv:IINE/AREA _________ HOLE NO. 8312CP 

sTATE IL COUNTY Williamson TIR 8 S. / 3 E. sEc.---1l.... "' NW 11, NW FL 325' FSL FL 660' FWL 

DRILLING co. Raimonde /Stefansson) GEO.LOGGINGco. GLS/Phil Waters PHoTos,6) N 

-- BEGINDATE Aug. 18, 2004 END DATE Aug. 25, 2004 HOLE TYPE Continuous Core /3.3" Core/PO) 

SURV.ELEV. ___ T.D. 542.8 INTERVALSCORED_,)"'9'--'.4'---~5'-4'-"2"'.8'---------------------

COMMENTS 355.590. E. 430,021. N. 1/4 - 1/4 footages approximate Geochemical samples taken 

From To Thk Descri tion 
480--,--------=-c=-::--,-----c:'-'c-=~--=.,...,,.,=--c,-----=---'='="'-'--:--;--------=--.-.--,------, 

420.4 430.7 10.3 SHALE, Ferm Code (323), dark gray, very silty, horizontal 

490 

500 

510 

520 

530 

540 

550 

:...- - - ---- -·-
- . -. - --.-

--:: -- --

bedding, laminated to very laminated downward, RQD (4") = 

100%, medium hard, gradual contact w/ 

430.7 432.5 1.8 SHALE, Ferm Code (114), black, calcareous, massive, RQD 

(4")-= 100%, moderately hard, sharp contactw/ 

432.5 435.1 2.6 LIMESTONE, Ferm Code (894), dark gray, fossiliferous, 

abundant calcite filled vertical fractures, RQD (4") = 100%, very 

hard, sharp contact w/ 

435.l 438.5 3.4 SHALE, Ferm Code (114), black, calcareous, horizontal 

bedding, massive, fracture @436.8, RQD (4") = 100%, 

moderately hard, very gradual contact w/ 

438.5 453.4 14.9 SHALE, Ferm Code (124), medium gray, horizontal bedding, 

slightly massive, limestone bed @442.30 - 442.35, scattered 

siderite nodules@ 452.6 -453.4, low angle fractu.re@445.55, 

RQD (4") = 100%, medium hard, sharp contactw/ 

453.4 461.1 7.7 NO. 6 COAL. fenn Code (024), very good core, mostly vitraio, 

thin banding, abundant thin :fusian bands, hard shale bed @ 

459.70 - 459.75, abundant thin horizontal pyrite, pyrite crystal 

bed@457.05 - 457.10, vertical calcite tbroughont, gas bubbles 

noted, (geo. log coal@454.3 - 461.9 = 7.6), sharp contact w/ 

461.l 463.0 1.9 CLAYSTONE, Fenn Code (327),_medium gray, calcareous@ 

462.5'- 463.0, slightly silty, slightly massive, slickensided, 

scattered coal striogers@ 461.l - 461.3; low "-f\gle fractures @ 

461.6, 461.9, & 462.7, RQD (4") = 25%, soft, gradual contactw/ 

463.0 465.7 2.7 LIMESTONE, Ferm Code (894), medium gray - green, cherty, 

silty, nodular, rooted, RQD (4") = 100%, hard, very gradual 

contact w/ 

465.7 469.4 3.7 LIMESTONE, Ferm Code (804), medium gray- green, 

argillaceous & silty, fracture@468.2 - 468.6, RQD (4") = 89%, 

hard, gradual contact w/ 

469.4 471.4 2.0 LIMESTONE, Ferm Code (894), medium gray, nodular, chert, 

silty, rooted, RQD (4") = 100%, hard, very gradual contactw/ 

471.4 · 474.3 2.9 SHALE, Ferm Code (323), dark gray, very calcareous, 

horizontal bedding, slightly laminated@473.4 - 474.3, large 

calcareous clasts @471.4 -472.6, RQD (4") = 100%, 

moderately hard, sharp contact w/ 

- - Geochemical Sample (see page 9 for specific footages) PAGE ~7~o~f9'----



R18247

L 

3Y GEOSERV/JOHi'-i R. WlLLiAMS/14510 SHADY VALLEY DR., EVANSVILLE, iN 47725/fJJ2.367.0656 

COMP ANY NAME Steelhead Development MINE/AREA _________ HOLE NO. 8312CP 

STATE IL coUNTY Williamson T/R 8 S. / 3 E. sEc . ....12.:_ 1/4 NW 114 NW FL 325' FSL 1'I 660' FWL 

DRILLING co. Raimonde (Stefansson) -- GEO. LOGGING co. GLS/Pbil Waters PHoTOs,('i)i N 

BEGIN DATE Aug. 18, 2004 END DATE Aug.-25, 2004 HOLE TYPE Continuous Core (3.3" Core/PO) 

SURV.ELEV. ____ T.D. 542.8 INTERVALS CORED--=]"-9'--'.4'---'5'-'4"'2,_,.8:__ __________________ _ 

coMMENTS 355.590. E. 430,021. N. 1/4 - 1/4 footages approximate Geochemical samples taken 

From To 

474.3 476.7 

Thk Descri tion 

2.4 LIMESTONE, Ferm Code (894), dark gray, brown@475.9 -

476.5, very fossiliferous@ 475.3 - 475.8, argillaceous, moderate 

angle fracture@ 474.8 - 474.9, RQD (4") = 100%, hard, gradual 

contactw/ 

476.7 478.8 2.1 SHALE, Fenn Code (328), medium gray, calcareous, very silty, 

irregular bedding, RQD ( 4 ") = I 00 %, moderately hard, very 

gradual contact w/ 

478.8 513.0 34.2 SHALE, Ferm Code (124), dark gray, horizontal bedding, 

slightly massive, scattered faint laminae, RQD (4") = 100 %, 

moderately hard, very gradl)lll contact w/ 

513.0 529.0 16.0 SHALE, Ferm Code (324), medium - dark gray, silty, horizontal 

bedding, very massive, scattered siderite clasts @525.0 - 529.0, 

RQD (4") = 100%, moderately hard, sharp contact w/ 

529.0 532.9 3.9 NO. 5 COAL, Ferm Code (029), fair core, badly broken@ 531.7 

- 532.9, mostly vitrain, bony@ 532.6 - 532.9, thin banding, 

abundant vertical calcite throughout, very thin horizontal pyrite 

@ 531.3 & 531.5, (geo. log coal@529.5 - 533.6 = 4.1), sharp 

contactw/ 

532.9 536.6 3.7 CLAYSTONE, Ferm Code (147), dark gray- green, calcareous 

massiv~, numerous slickensides, soft, RQD (4") = 51 %, soft, 

sharp contact w/ 

536.6 537.5 0.9 CLAYSTONE, Ferm Code (127), dark gray & lighter 

downward, rooted, abundant healed vertical fractures, RQD ( 4 ") 

= 100%, soft, gradual contact w/ 

537.5 542.8 5.3 SANDSTONE, Ferm Code (543), light gray, fine grained, 

poorly sorted, calcareous, horizontal bedding, very argil!aceous, 

very laminated, healed ve1tical fracture@ 537.5 - 538.3, RQD 

(4") = 100%, medium hard 

TOTAL DEPTH: 542.8 

PAGE ~S~o~f9~--
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CO:MPANYNAME SteelheadDevelopment :tvllNE/AREA __________ ffOEEi'-Tb. 8312CG 

STATE IL COUNTY Williamson TIR 8 S. I 3 E. SEC.---1L 1/4 NW 114 SW FL 530' FNL FL 660' FWL 

DRIWNG co. Raimonde (Stefansson) GEO. LOGGING co. Not Logged .PHotos@, N 

.. BEGJNDATE Aug. 17, 2004 END DATE Aug. 18, 2004 HOLE TYPE Continuous Core (3.3" Core/PO) 

SURV.Eu,-V. :J,,;;J,i, TJ:i. 119.9 JNTERVALSCORED_.;2,,0ccc.0e._-.cl""l9'-'."'9 ____________________ _ 

COMMENTS 355,598. E. 427:835. N. 1/4 - 1/4 foota2:es· auproximate 

0 

- +. + -

+ 
+ + 

+ 
+ + 

+ 
10 - + + + 

20 

=+ + 
: + 

+ 
-
---

+ 
+ + 

+ 

-
= -=====-==-1 --1-' - ----
- +---::;- +-+ :;:-

30 - __ _ 

40 
---
___ ._.:._-..!::. --.,;. -- --

-~ - --.~·~ - . . _--. - .:.--.--
- ... - :-._.._ ··.=. ·­. -- •. 

= -<· .. - :>-· ~" -=--.:-. 
50 __:: • .. , _ _., .. ,.:, ·: ~- .. 

--- --
-r-, ----
-

- -- - -
60 - - - ---

-" - - -
- - - --- - - ---- - --

70 - -
-- - -
-

- _f- - - -
- - - --
:a - --· 
-

80 - - -

From To 

0.0 17.0 

17.0 20.0 

20.0 31.8 

31.8 33.3 

33.3 33.4 

33.4 34.7 

34.7 35.9 

35.9 40.3 

40.3 41.4 

41.4 56.7 

Tok 

17.0 

3.0 

11.8 

Descnution 

CLAY, brown 

SHALE, brown, weath"red 

SHALE, Ferm Code (124), medium gray, slightly silty, 

horizontal bedding, massive, soft claystone bed@29.0 -29.3, 

low angle :fracture @2i.3, 22.4, 22.9, 24.2, 28.1, & 31.7, high 

angle fracture@ 23.4 - 23.7, so~ shaip i.J;regular contact w/ 

1.5 SANDSTONE, Ferm Code (543), medium gray, fine grained, 

argillaceous, wavy bedding, carbonaceous, medium hard, sha,p 

contactw/ 

0.1 SHALE, Ferm Code (114), dark gray - black, horizontal 

bedding, soft, gradual contact w/ 

1.3 COAL, Ferm·Code (021), fair core, mostly durain & fusai..>1, 

horizontal pyrite band@ 34.25 - 34.30, no visible pyrite, sha,p 

contactw/ 

12 SHALE, Ferm Code (124), medium - dark gray, horizontal 

bedding, low angle fracture@ 35.8, soft, sharp contact w/ 

4.4 SHALE, Ferm Code (324), medium gray, slightly silty & 

increasing downward, horizontal & flaser bedding, soft, sharp 

contact w/ 

1.1 

15.3 

SANDSTONE, Ferm Code (543), medium gray, fine grained, 

very argillaceous, wavy bedding, vertical fracture@ 40.6 - 41.0, 

medium hard, gradual contact w/ 

SANDSTONE, Ferm Code (543), medium gray, fine grained, 

very argillaceous, wavy bedding, contorted bedding"@ 42.3 -

42.8, carbonaceous, scattered massive beds, medium hard, very 

gradual contact w/ 

PAGE° 1 of 2 
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···coMPANYNAME SteelheadDevelopment MmE/AfIBA _________ HOLENO. 8312-GG 
STA!E IL COUNTY Williamson T/R 8 S. / 3 E. sEc.-1L v• NW 11• SW FL 530' FNL FL 660' FWL 
DRil.LJNGco. Raimonde (Stefansson) GEO. LOGGJNoco. Not Log0 ed PHoros@1 N 

BEGJNDA!E Aug. 17, 2004 END DATE Aug. 18, 2004 HOLETYPE Continuous Core (3.3" Core/PO) 
SURV.ELEV. ____ TJ). 119.9 lNTERVALS CORED~-..=2ce0ee.0=-"-1'"19""."'9 ____________________ _ 

coMMENTS 355.598. E. 427.835. N. 1/4 - 1/4 footages approximate 

80 

90 

100 

-I -
- -

110 
~ - -

- - -
---=--=---

120 

From To Tok Descri tion 

56.7 119.9 63.2 SHALE, Ferm Code (323), dark gray, slightly silty, horizontal 
bedding, slightly massive, scattered firint silt laminae, low angle 
fracture @ 70.6, high angle fi:acnlJ:e @ 102.4 - 103 .3 & 108.4 -
108.'7, irregular :fracture @ 11 i.8 - 112.0 & 118.6 - 118. 7, 
scattered siderite lenses@ 112.2 - 119.0, core loss@ 101.30 -
101.55, medium hard 

..: 

TOTAL DEPTH: 119.9 

PAGE ~2ecoe,f_e2 __ _ 
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~~L:Plf$t~B:,;,'.$¥" 
'"'.·. Jo.hn. s<ton City .. -~ ...... -.a~. ---.- L •• ,.;.-,j. ~ ... -•.-· .... ,... •. ··l · 
:Yi!Y . l!adison Co.al (i_oj:-p: . :_ ... ', . .;, __ ; __ i- '.n"· 3]1. . , : 
~•- ,{ql.lriston City.:CJoiil ).?ield :~,;-J: .. ,. "· · . • ,_ , . 
rHomw Penns· lvania Drillin· ·co,.,.· :L • 8'· c '·l ,,. 12 · 
,V..:iiii~- :''' y ' :•:·/,-r:-: lioi:i~~;"'25"· ""is •.· '." · · co.Ji.-1·•·.• · . :~,~~ :.· 4"33. 5 . : .... ~ ...... !. .. •· . · .. •.,,. _ ::..:. •.. :c.. •..• : __ , .! _. . . . · . _ 
~LEC'.i'.q11 '. . . . : . DATE DRILLED Anr ·, l O . . . . i' ... 
,•:i;·,r.1;-,,ot,•::'··_.-- · . ·._ .. ·· ···. · · ··· ·-·· · · -- · • , .. Jt. · - · •. ·· · 

:· ~•;·BWi<il"IlfflE or : :-... ·. to June. 19,. 1·25 NW . 
~.!!!..._ - - -... ~DRPTB ¥: 

J~?i:t~fE:~~~:f:·~~~.,~~B-It1

· .. :;~·" 
,.1 ,C=liay~':e1.na,,ciay. shale gra • , . · .. • .. :,,Jl;'~' . ·.·,."I 
0i ,i~tl'imjk,~J~r;!l~¼~;cwt,L--t ~l~I ;+~; :\;i, ~:;~;~fs4 .· )tt~t, 
,., .81la e •• ~ J:!Of'.t,J,dar~:~gr.a.y '--+ :le; .. '--',.;,;.l:., fit4Yf "'·W .. cL.3 5 ;~ .L 

,.•4i.:.:"l~0l~t~~~~:~.~~{l~ll_7:[:t;_ ;~J::cif !:z!~~ ~t,tJ.1~_1. 
,,.1,ib;,t:l,\ide.d.,. k' . f-••ei'i-··•''""1T''\..,; ' '1···18 , ll: .. ,1.·.,·1"5,;4" , 'i'iilhil."'l'e .. · . . ' : · fte.' th " ' ·' · ·:. • : ··. ' · :•,!ttl . . . . ,. gray:, so . :r,... an ..... .,. ......... ,., .... ...;- .. _ .. .. 

'a1iiive, une:ven: pa:i'tinga .•. :·_: l . '•,.; 5,5 
•1c.o·a1 '·., : ·· .: , ; · .'·'~·:·. : 6 .. , 5'5 
: Shal~, dark_ dfab,,tsoft . . 1

i: . 
streaks, .occasional th:t 
lime streaks. 

Same as above. ; 
6 
l 

6 6:t 
63 

;r(' 
j 

:C. 
::. .. 
·-·· I 
I· 
I,. 

''Shale, dark gray, many 
light gray sand and lime 
streaks a.nd partings • j 7 10 70 10 i 

Shale, silft, dark gray; . " .... 
earthy · .·· 2 2. _,,3 .. ·. 

Shale, ~ark gray, hard, i .. ·.\~%\) 
many light gray sand an , ,.·.. f 
lime. streaks and plil.rtin. s .. 6 .. , . ::\);"79 ll 
grading from above. into. , .. ,,. .. ·'•'·.t:,,:·.:-, , .. ,,,.:, 

Shal bl i h . d ' '·"·" ... · ·• ,·,i· e ., u a . gr_a.y ,. a~ . ·-i-·:·-r--i-•• :.-.. 1- ~t~ .. 1~-~!~. :, :r~;;:l 
0 •• content decreasing towar . - : . - ,ic"i!r,-s<,,-c 
•t , _ i • -r ::.i • .-i~. _., 

: Eottom . -·' ,; . i ._'. •. , \(1~ i •• ~ _; 0f1,~~i 
.. Shale, dark drab,. soft : ·--:l-. ,.., ... ,.·.c· .. +~·•--"+"·w 

I; . • • ' . . . ' :\, A;~;· k '··-,:, 
· •:Shale partings . - , 15 , 10 .. ,,i·,,~-;1;, .. 2:, .. _. 

• • > ' ' : -•j , •• ~:. \;~.1~ . .::.·,::1·•::f(f.:-:,~ . : Shale, gray, . very dark, . .. .. - .... ,., .. , .. ,~ ;;,;/'''" .. , .·+ ·~ 
( .. . •,.. . ., .,·. :: · •• ~~f•' .-,,,.·i ,,./;-~,~(-. _,_:'.\i: ',4°,,,:•.·-·: ·+r\•:·•Whi te .lime fossils, "C1,, :·s'i: •h-'i':>:,•~;;L:,; ~,i'£jl3, ,e;::if~;J,i. ;q.\\ih ;.:rs,;,s, 

·J .. . ' 1 •• ·! -1·. ·:· r ··1c~·, ~--'.· r_.. r..::':t.-..-f·;f.;-:,;;•7~,s1t~·-1·-~·!., . 
,_ • '-'•• • h• • 

"I: -~' .. • . : ~ ; -· . • • ;_ ~- ~L;, ,:.'.j·~~ .... : __ J;.,.'Jii:~iJJ,r~-~;-'. ;."<i-n;-~~l~Pct· 
~?.~'r .. iW:i.lliamson .. ;<',·\<'·r,,f ,,;;,,,1ei,\1Hii¥1dl!<l.•1:J'li>,;,.;_ 

• . ·: ·. ;:_:./·:·_; -: . : - · .-:··>·- :. ·:.:: :\: \:(\\:::fi::~t~}lE~)IJ?Ji\'t~({fu}9~T~f{Jf~1tl}l}titi!If 
John C. Moora Corporation, llocheaU!r, N, Y. Binder and holl!S ln)eatu, Mllh Paknted'i: lJ ; · .. '.. i \-< ;:·.: .. :::,:·-

~~:-: :(;:.~.-- ... -,-~. ~.:'.~--~ ~-1~!~!.~ ~~ls:tll~~~:t~?±~ ~;~~;~iuii 
~!!1,t:ANY .Mad:tson. Co al Corp. --··•-·-• -~1i~.ll .. li9,_2g__;_,~~ ... .:_ .... :.... 
r•. · 1. · ··· ST.ft.A.TA ·.... 'TiaCXN'nss .. -- -·+--"'"':·D,~•==--::,-; 

. FJUtT hr, . Fur 

.... J;lnale, .... v.e:i:;ir .. d.a.rk. tC2. e,Im.Q: :t. . . . . 
....... black, even partings, ..... :, ..... .:. c.;._.:.. "--·~-· ~,: .. .:._ ~- .. , .... 
~-:'r'···'\li.tum~nous .streaks i ... ,..:.:__,. 4. ;lQ ~+.,.-148 10 j;{;'./ 
-~' .Limestone. dark bluish ......... ·---............ ·-~~-- .

1
, . 

..,:.:;..,:.gra:t,. hard .... ·-· . - .......... ----L ........... -·. · :...:.14.9.1.0. · :,' 
:l Shale •.. black ... grading ,ta: ....... , • ; · ._;___,._f";,,;-1--,c --~--- {/i\i 
:L. ;_dark gray w:ith ... sof:t ... par. ,,, __ :,:..;..:.__ , "- .. _, .... ·- • · · · · 

J:_ ',..,ing!B. . . . . ..... _ _:_. ····,·,··-".:-;__ : ·. : . 2. --.2.... _ _:_;,_lJ:i;/a ·-·- i .. 

· <interlamiriated• :cl.ark · ' · ,: ·. :·"",: ;,,.:,, .. ,r; .~.-. ::·e:ray~ :shlue,: l:i~tlt{ gray·:· =~-=: =::. ~::~=-~-=~ ,., .. [,?.\· 
sand 21 4 l:95 · 4 '<: 

:-- Shale. dark-gray, - slight y-.---· ....... ,. ·-. •· .. -·:!:. 
··- -··a"an"" . e· ve· n part'1·ngar - - . - --- ·1"1: ,. ·20·6 ·:·:..r-·I)•. 

. -·· . - . ~ . . .~,. '"miaJ.e, . very~"dark gray, ... , ..... ,,_ .... - ·-. .. ... "/''i,-
>very ·even tin.i'form ··-12 · 2. 21.8 · 6. ;:: 
Sandstone;-g:fay., shale ·: .·,· ,· · -·· ·· .. ,. 
partings.,.· ab.ft, .cons:de - 1 ,, 

.. able core ground.,;, fl:Yl.N: · ·. · · 8 -· .. ~g · 2.; . 
Co.nglomerat.e, gray~'t 1 , . .. . . ',, .. · 
· brown and· yellow pebble · .. --:---... · · · a·- -- ·259. '.10f''•<Ji 
Shale, gray ·to dark g'!!a;y, · • · · · . · ·· .... ·,.:;-; ::0::·:. . •• 

"e:ven pa'!!tings, unifo·tin ' ·· ··~ 56. ·· · · 8 · · ..... 2''l;q· · '~ ,·:. · 
. Shale:-;. very dark. gray to· --·,-:--:-~· ---·:"· ~C:,-·,·, :-:-;::J, 

·~•~"•atmost:··b1ack, even :gart· ... :·:-c--, -.. -:·"' :·--:"'.:;'.~t:;~·-:;j:·· 
-~- - .. :l!ngs- ..... -· -·--.. ··-· . · -,.-- ..,_;_;-4:. ·--5 -·:L.2)30 ·· -:'l: 

;,- 'shal:e· -·d~abo ·· sof't;_-pI:ak~ 'C:·: ·+-l:'+- \.');-z51 :~-:':} 
·-+.:t-~-·-··-· ! ................. ~ ____ ;__ , . ;·1.-f:f~+--;:t,$.};:;;,)·,_.t~~~-!i),1·· 

•, . ': ... 
Comity Williams o,n,. .... . :. ·-'--·••...; . .... :.-· -·-:.!Ja, 
.· T. PRILL •r~Ql'l~ · . · .,,.,j j i .. • " ,.. ·~,h •Jc>~;· · · -:-~-· ·'-= .- ·. · ·· · · --J .. ~ ... ~- · ...,...,.,.--r-~----i-----·-+~~~y .. -!-( ....... ~:t2-e ~~t.:0:iki£t#\ti::::.:;:;-::: ;$.1~\~,i,F'jAA~~;:,,t,y[~;~~~ ,, · ·1·:c,l,~.;.,\· ,,r.,., - ,,, "'¾. KLsl,l. , •. ,,,,. 
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Jolua O. Moot11 CotJ)Onl, .t.ocb.e~W, N, Y. Bhider and boles in- Jean•, each rat.tnt.o,l 190$. l"-.:i38 

~~fo;l~) - ·::~:) ---~~ F~(;:f. -·~--_j~-~;!~·~--=-~:·~--~~~~:~~~- _J:i)i:i 
:3, 
ay 

, .. . .. :r, .. as. . __ Ii. .SK s. Ji.~.~ .. ·1 
Madi son Coal Corp. . .. HOLB l!•- .. 25 .. : , · .. ·. 

•· 1·-·-_ · •TmC'.ttNss:s I --·- DaPTU ------------------1- _ -~ I ht. Fur-~,~,~N-;. I 
STRATA 

,imes•tone., gray. fine ·--· ...... . .. ------,--•··· 
grained, har:d · 2 10 ... 283\ l.0 i 
,hal.e •. gra:y, sandy 2 2 · ... · 286 ' 
.nt.erl.a.mina,t.ed dark. gr.ay .. . ... ··--. . .. •i 
shale 

0
and. light. gra;y: ....... ··-···:- .:-:-·· .·. , . ·. · ··· ·:lutti 

sandst.0sne: . . . . . . : · .. . . ......... . -B.. 2 , 2f4 2 f , hale,. very dark to aimo; t... .... . ....... : ....... , .. ,. ; . · 
bl.a.ck, Erven partings •·- . . .. ·:.. 20 IO , : .:.' . .:3)l.5 ·. · 
:aal... · . . ... . . -··· .. .. . __ ......... 7 . .. ··--'-··-·:S15 7 1 
'ir:e ~l.a;y,, ahal.e·, gra;y- ........ --·-·-·: .. 2 .. ::tQ ..... . _:SJi.13 .. · &Ji 
ihal..e, .gray., s andly-...... ;_~----·. ---··-·-·; .. 1.. ~ .. ~ ... ~ .• 3I.9 . -~ 
:ia:v. ... :shal.e •. gr,een±sh.. • ... -: .... ~.~. '·-····-·'····-··L.,.:{;': ·or-•r----~rr r1tar-~·-·,·-:t1;1 · · 2 4 • :5'"'"" • G .li;l ........... l. .... eg .... pa ...... nK ···----~·- ······-··---··"'-"-·-~·· 11;\aJ;~ .•. ; gr~. ' 1!!9 fl.' ;l!!l'l~·. . , . . . . .•"~i 
incl.u.srons core -r1a;rt• ..,.. ..•• . . , .• , . .... ...... J.J 1· ..... -···•" ... 1 ···· ··· 1·• ...... washed :away 1 . ;~, . ' . .... • . • • .1 . · . . . :5:f!2I 9 
ihale, gra:y, f!ai;f!Y- and . · 

J. 
.;nterbe,dded. gra;r·sand­
stone: and shale, core 
badl.y brokeru in ];>I.aces 
and only partly :rec.over d 11 . · 3 334 · ! 
ihale, gray, sandy, hard . 5 6: . 339-. 6:J' iandston.e, gray · 4 343 6 
grading into: 
:ntersdira.tified gray san + - ·, 
stone. and .. dark gra:y s -e 5 6 · · ·:;49 ·, f . 
ihale, very dark gra:y. · :: .. _.· :J,,,,•,,:·s. 
even partings l.2 4 .. ·•··. "3'6 ··· 4l ··- :• 
,imestone, gray, fine · · .. · · ·· -,j 
grained, shal.y at top · 4 5 -·-·3"65 ·:;s.j 
lhal.e • dark slaty 2 I · ..... 367, "IP,1 
!dal, pyritic at top· ·--···1 ·--g :· 36' ··-_il 
\ha1e, dark gray; barer; · · ..... : :- ·--·- ,~-:;;;;,r·· ... l~.t1 
even parting a · ···"--···-···· -- ··· ·-·6 :tl:."' ;:&F-"1;37 if:{fj:;1 
ihal.e~ coal. partings .. ,. ,,.,, ,. -·· ···-;· .·}' 

W:ill.iamson; .... ""···-·- ., ....... ··--Indox l'lo .. 0212---. .;-. 
-DIULL R:ECO ' : '! ' I f · • f i--:: • • t- 1 • Ur~~ .t-'i; ~1fil;•1·\:·t"i 

. l'lD : •· •·-· :L ... , ··· ·-· :..: ·· -:-:-~--i-ni::as:..~1f 
- - · - · COttern ft, 'µ --a.I.- -· ---1-· -~i .l.--:----::---:t. '"h "Seq-:--::_ -

. - .... -~7- ,_, '""'.:.:Lt.-~~ .. .J.,-~~--""J.;:}.fi • ,,..,li.~,;f..:n,!..l!~f"f";,~;l..:.~:!.:; ~ • P,)«~t~;~·,1~•~,I'• .~-'•o•••,Ti'ie-:•, ~x., <" ll~,_q-, '..,, 

-:;::;.;.::,-

:::<. ·_ ·.-. _. .•.:_.- · -:_.;._ : · · ·. ·.-_._: -.-.-·- :·:·.::_::. · .-:·;. --.: :. ·.-..._./ >~t:: :.:>? '.:/f~· \::/(\ .. Li~~t+\>~~/:,1.~~lt}J/tt.ji-/ . 
' J'obn O,l!oore Co~Uon, Rochc1tcr, N. Y. Blude;andholtts ln 111.it:1,·N.ch Patented·· ., '. ·. :: ·· !./(:(/: 

~~i~~, -·:t :>~:. :--· · ,:~ ➔- "- ·~• - !~=~:4:;,~~~.:~~:?.:·t~i~:± ii.::~:r~f~~~ 
9:1"!.ANY Mad.isoin Coal C:o,rp.,, .... __ :_:.~9!,BNq, .25- ,.... . ............. , '·:,;, 

. --"-'=~~"'-- ,::• :.~- I "" ' ''' ' ·-... ' ' -· 1-~·-·· ···-· - ' . Fur IM, Fn'r IN. 

.LJlihale.,.:.gra.y, sandy., ___ ·coaI ---'·-·· ..... , ....... '. .. _ •-··[:._-,, 
. , .. ::.parting§ at 377'4" ........ ____ , 2. 2-1, 2 378 10 ;;• .. s d t ttl. d . L-,. .an_s o.ne, gray,. mo .e, .~ .. . ··,·:· .L . ('·, .. ·· 

. s.haly ·. . . . .... _... . ......... 2 2 ' , · 381 . \'·"°'·' ., Shale.,. dark to greenish . ···- ... .. . . . :·::': · · · · ia6 r· if!iray, wavy _partings ..... , .. _. __ . ~·--··5 ··-- •.... .. ···rt),'.i.\) 
... , .. 1mestone. gra_ y·;. mottled, .... , .......... _·· .. ....... ... . • · .. ·· 
... · h l:vf rad· · · t • , · • t 5 6 391 6 ·.·:c ., .. s a. dg 1ng 1n o .... .,.1me""",vv . . .• ___ .... , ... -....... . . ... 
-,~ .. at.Ji tt9m.. . - · · · ····-··--- "f-- ·---'-'" .. 
···- J,:i,met .. Sha.le, .:.si:µl,dy; ... .i.U.:J).l-..!..G fl.S.,. ---·- . ·-· .• __ . _:_..J:.._ ' .... ,.

1 

...... 
..·. _· c·-0.re,,,.o .. nly. ,J?.artlyr.(;!90verr. eq·. : _5_ ._10 .. -· _397 .4_/./.:::\ : Shale bard· s-iliceinis' ; · ! - 1 · 2 · 8. • .: ... 400 i , .;. ·,-: · ~- :- ~1··-·~-t·-,,...,_-.b,.~-d- .:r· .... ~•!:~-~~ .... ···1-- ~~---.~1··~ .. , ...... •--;-- ··-. -: ., -·-··:-·· ·~-, -:~.~~· :.:-~t~· :::;_· ... ?.·? .. , n eJl. e,, ... ed ·ligh-t,..,..,,_l'a"': 1. ,.. , ,. ._ · ··• • . .;[, .... .- ·-•.. ,_ ... ,_< -,-..~-.... -~ .•-· -----~~~,.J.l.i--,,--, .... ' .------.. --+--·- ... ~J,--..,·, ... ~.--.-'",•·.·sandstone ·dark'·gra,r ··shai e . 5 . , ·, 'il05, · ·.,.·:r':'•'. . ...:.;.;..:. 1-~ . ........ ··-.. -~-----L- .._._:,,__ ___ .. ~.:... ~ . ···~·-·..:....:_i-.;.: . ..:.:.....:...~:___- :....:.., •.. ; ;::·:·::•.··-·. J~ p~nds'tone+;'L!;gnt_gray 1 dai.k _ .. ·-. ·····- · .. :..' .' ... '. -·. 

:~ :.1{\:t~ .. l.~ ~P~!~!pgs_:_ .. ::::;, ... ~-- . : .... '. .. ~. 5 .... _; .~07: :_ 9 
Shale dairk :, gray • sandy · ·~: .. , ••·• . · · ·:riara.' • ·· '.:: ~ ',_;: ·: ' 26 io ,i,34 i ;>. 
Lime ··shale;. ·dark g-;r_-ay i. . . .. >, 
"fi:,ssiliferous:-- .. · .... ·········· 1g· 435 \: 
Cocl.I, borie, · . . :: .. .... 5 435 5 t• 
Sha.le, dark to 'alriici'st . "'. - ... •· . ! 

.- black, occasional :strea · ! ' 
of lime fossils ·- 9 ,4361 2. 

Lime shale/-dark gray, 
6 436 8 fossil.iferous 

Lime ·slia.re·~·-mtrlcgray, 
- .... 5 110 r .... ·442 i . til,,i•,ii, · sparingly fossiliferous 

Limestone, dark gray, · hal d, 
occasional thin shaly. · ·· ·-··· · 
streaks in l.ower 1-1/2 1· ......... . ... . 

---1/16 II vertical. calcite : ·-'··:-:-.· ··y ...... , ... -· -- ; ... ··-'1{ 
--;- :·-veinlets in upper··3•··,·--:· -;---:--·-B 2· ···:·-4'5:O''7 !:l'~ 
··;- "Shale ·dark to almost ..... , .. •-;.-•·0 ·--- ,. • r· ~--,-7(.,. .. ~--::;;; , . . ., , .· ' ,. f· ' "' . , .. . ·•,,i.· . , ··-· --~·black···· sla ty · · ··· .... ~--...... _ ........... l •·6-c•· ·:-:":":'·452 ···"lf · · ._ .,. I . !· .•. . •~,-£· .. 

• • . • t."" -:· . '---~ c,;..,.i,, .. Williamson. . . . .., :-,-1-~:Indexl'lo. 02:I.,t-·•···~-~Q~;j; .. Q II&: R ' ·. r,_ '. ·, i:-, .. 1 : •... : i..,_,-:..~-·J'- •~~,.,,.14:.,· .. ·- ~ ..... ,l. '-'1o'::r,.~. 11!1,.L. . C.Q' Q,,,.., ..... :-:·oi·-prf;c'f,l,; ~:,;\ff1t',7'':·12:.ss.:5E7 .. ,,'. 

~~;,~:- .. · ··· · : •· ;· · · ·.c uFr??,)¥Zl~~~1~~f;:f'.;-};'· ;,~ ~~TFl;:~~tt~:~11,, .. 
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... . . . . . . . ·. . . . . .- . . ... -; . a,, ....... 

Jolm 0, Moore Corr,...__ ·n, Roehe.ler, N, Y, Binder and bolw 1~ Jeana, each P,tuited t!Ml«, 

~•~:. ·-- , .: ...• :J ... ,1~~t .. :·:=~.:~=- --~~·=·~~: ~~)-
:·,. .5 - T. 88 L. i ... J3E _., 5, '. 12 ... : . 
.~ANY .. Madison .Goa.l !]orp, .. ·······11cii,&iio. 25 .............. ; ..... ·;,·,t 

'STRATA . TDICXlfl38S · 1· r·~ ~ ··D. _atani . 
I FJUtr 1 !H~ ~ .... , 1 

G.oa.l, , N.o • 6, . .uppei:- . Q 11 
. sha.~y ........ - .......... - .. ,. .. a ........ , ... .. 

. d t·. l/8 11 ·t . . a.n .. con a.ins . . ,. . pyri ..... - ....... cc ..................... : ..... . 
... ·.s .. e·cµn, gr?,y fa.a~ at 455 ' ... ", ............ , · 

+/?".bihny streak at 456 1 3 11
, ............ . 

1-1/?II .b;l.ue band. at.457'6"., . .... . .. 
1/2 11 • • • t . . 1 .. -,c.··:,. . . . : ... ,.pyri tic .. seam a . . . ........ ... ...-.. . . , .. ::.:ii"o'·· 

. 457.'8", l/16" shale .. str a.k .... :..... ..:. t,@i•p, . 
..... ~t .4.58' , 1/8" shale g.I1d · ., .......... _ ............... (<i': . 

. 9c.?.a.:3io)ia1" i~me;}nciusi ... :.::::- - i: . ~"'-ff:''.{' 
in upper 4 '·. grading dar - 1 ,. "·':::: 

.... i:h··:in dolor toward bott 41 ... 'T,:• '.510 ... ( ::\} 
"Shale~; cfa.rk: gtay, ·sandy, --·· ·---·- f{,'.; 

rather hard, sand extre el3r .. · . t'·/:/ 
f . . . ·d · . 20 .. . 530 "''-'·· ... , ine graine (,,., ... ,,..,. 

Shale, gray to ·almost 
black, ·coal -part.fngs; c, re , , 
only partly- recovered l 6 531 6 (··.,:'.' 

Coal No.5, fairly clean · k·:: ... 
with exceptiori"of few : \{;;//· 
shaly streaks and part- · i" · (:,,::····:• 
ings in uppe'.I'.'. 10" 4 , • 5·35 ·5 >::, 

Fire .clay shale, gray,· . . . . ..... ,;: ½:i.. . 
--wavy ·partings 3 · 6· •·· ·· -539 ... ,·:;; ,, · 
Lime·· shale, light. gray·, •· ··· .... ··,··· ~ ·"'.····+·· ·:·-; .. '· "{' :;·:-:;:·b,:f:,,, 
·--rather hard ···irregular · · ,-,-· .. -· ·~·-+· ·-i----· ... , .. ,. ! ..... ~'"'" l'"\ /, 

1:··:par.t,ings • · '. • ; .. +····-. ·~· ·++--+-¥ .+·2'~ ;....J-,· 540 :' ·:2 \/:/ 

;~-~~c::-~;~:~-;; ; .. i :~;:.::~ :.·~~-~:1f!s:r;;~j·~;;-:i~1t!:i::~(~:~;; I::t:: 
' ' ' ... I _ .. , I,, .. ! ·j· !:•• I !, .. 1,;_.,,4S,k,.s,,,c .. L,.] 2-ss-iiiE. 1.,.,.,·"•'•lliiif-fP •'"•'·','' 

::t;; :~.:~,,:J~f ~l:. ~~~~~~-~~~~f ·t-~ ,~):Et·;~J%t,~-f2:E~~:+;L:2::~}'.:flllif ~•····· . 

~E,~~~~8~~;~~Q~~~~:~~~ 
".'!"'.ANY 1\[ad is on Co.al. ,9 .<.>r.1! ., . ; .. HOLK No. 2.5 .... •·· . . .. 
r.·. STliTA ,Tn:iCXN'S5:S D~ 

I FBBT llf. ... . Fun ~:r . 
...... Shale, .gre'?nish gray, ............... __ ... . ........ ,...... ' · 

~"slightly sandy . . .. 12 6 ...... 552 .8 
:shale, dark.gray, rather ... ,. ; , 

hard, even partings, . .. . , .. j.. i :-. • : 
. occasional lime "butt om 11 

•• 46 2 I .. · 598 10 ·t•·- .. ····· 

, ••• 1,Shale, .black,.,hard, .. smoo, rti.,.. . ............ .;. ........ ;,,;,,,,,,:,,, 
bituminous .. : 3 9 .... 602 . 7 .,,.,:•·•···•·'· 

.coal, a few thin s4aly s reaks . ... . . '.. :. . .. L 
·e:I . in. upper and .lower ·6 "., . .... . . . ----··---- .. \ 
.. , .. ·~psum parting!l at 694' l II 2 .3 . 6Q4 10 

1 
. 

.. :F::-re.,.c.lay shal./cl.( .. gray I ............... -· .. ·~--- ,.:..: ... - ·---r 
, . , ... irr.egJ.llax: __ p,a;i;:_t;i.ngs_ , . ... .. .. , .. : . l .. l.Q .; .. 4j_,_§96. ~8 j' , ., 

t;nu~:~~~+~;~: ~-~- 's: :~tll;f:Vt · 
Aard; ,f!:Lightly sandy: .J.n ..... : ........ • . ..:,.J::.:_~_:..:.,,.f· 
l~!~~~ ;b~~i~lng ;darl.£er 27 2 · "ifoi tifl 

C cal : ~·~· . 8 ... 652 - 6 L 
Shale, sandy, '.light and. ....... .. '. 
:· dark gr:ay. interlamiriate, 4 7 · · ···:657 ·· l :,' 
Shale, dark gray; hard, l

1

(:_.: 

.. sandy, ·1ess sand' than .. · · ·---· ~\: .. · 
· above 5 7 6p2 · 8 f:' 
Coal. 1 , 663 8,~ 
Shale , dark gray . 1 I 1 · 664 9 ! 
Shale·, da.rk. to very dark . .\. .. 

gray·; ·hard, slightly \>it;i) 
sandy in places 45 709 .. gr:·····. 

Shale·, hard; black; smoo h, . ·::.f. · 
...:.., :· sparingly fossiliferous 2 11 · 712 --·s:.1 
-·,· Coal, bony ·· · · ---:····-~--- ·· 3-1"2·-_--·r712 ·11",i!.•.: 

:· ·Sandstone,:gray,·soft,·: :·· .... , ...... ""T:-7···,··r-:-A. 
· ··· shaly - · · ··· · ·- ··,·· · ... .... · ·2 6-i 12"j-" ~;1;5 ,-...6. ! .: · .·. 

· -··· --~ ·• : __ · .. · -···· •·· .,., ----~-·---! ... _;_~· .. '.. ··- -·: · .... ··+~ ·t-t- ·:·~~-rf?}rt"f . .: -t;~~1~ftr_·: · 
. ' ' ' . ' ; ' ~- ; .• . ,:. ;: 

CoanlJ' Williams on ... --- .... : ........... ,Indox No. 021:ll--·- -•----(:)·"!' 

. Ift!fRt! ~E~o:~f: L .. 1d:.~k:r.t:;r1~i .. 1 ·::; .. i'2:fs~~k~::lli:;~i~t1}'~\,, 
• 1 . . • .Sar:£i;Jent1aI. , · ,. ·,tiilf''"· ·!.:.i.jJ,,,1 

~
1·;;):r.·.~~~:~·-7 .:. :=:;::~;;~~;;:~;;_:~-t'.;;.c.;·:r~~::~~1~M~~:~~~~~~F~I:!-I?~~~,~:~·~~~J\~z~ · · 
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C•:•-•.-::•:·.-.:; •·•••,'•'.:.:., ·'.,"t•· ::•. ·••···~ .. ,•· .. , • :.;.•,;,, ,.,,; :· ,• , •·''•• ·• 1·•••••1" 

J"o: 0. Moore Co~.-~\ Rochnter, N. Y, Blndet an~ hot~ in
1 

loa1e,, each Patented 190a. · :' 

;,-+:?:; ,__ . > ~1-:··; ,•~1~1'.--~t·f~-··~~~~+); .,: :~.:;I~li'.t:,h~;~[:i~ 
... 7 . .. ...... __ ,_ ...................... T, ..• e.~ ..... , ..... , .. __ .,, ..... s, ..... l . _ .......... , . .,,c.,. .. 

'ANY Madison ~o 11 .. .Q,_qrp ..• - .. _;,_.J ... aQ~~.ii •... 2.P.-.:·····-,·· . 
··sTBATi.· · ·- '··- ..... •···--·-····· -:Tmcx.:Ksss ....... , ....... : 'DR.nu 

I Farr IN. i F.U'I' m. 
L•·me "hale n ,. · · ·-1· :.:""' ... ,. .... ,-. _. , . g ,ay , ... sal;l1+Y .. , ...... -.. ~f----1- . -·-. . 

i re 1 r rt· ' .. " , '117 10 r:·:-:;. · __ r . gu a ... pa . ings ............... ·••··-·-----·"'- ··"'-·· ... ··-·• . .. .... • 
_Shale.,. g'i:ay, :;iandy, si.lmo1 .t .... : .... : .. , . ,. . .. [.'/: · 
.. s.andstone . . s ........ ~ .. ~.'-···_4·_·6•. _ 722 4;·: 
Shale, .gr~y to .dark gray,. .. . f:· 
. _hard .•. ;slightly .. sandy ... -.-,. __ . ____ ;.',9 ., 6,, .... - '761 10 'i:,,·:.,,,:. ,. 
Shale d k ( 1 t ·b1· ) · · · ·• '· I · ••··••·••·••••·· I' ' ar . a mos - ac ............. L .. :, __ ,_, .... ·.. _,_ r··:········ 

1-1 ... hard,, .. s la ty , .......... -'--·--··. ··--- -· .......... 11 __ .~.- '162 .. 9 f' •:.' · .. · 

i~:~~~~1_:t~It~~c:fi~fl~i~t, 
.,_);>;I.~gJL.+P..t.g. rJ,.1lJl!!-.n,!,~&.i,,J:.bp Ji;.f:'.:.Ll ... :JL. : .. .:.147.§7_1[2!! Cc{./ .. : 

~i~~~ff2111It~i~i~~j~~: 
····.with ·:i::i:111e·''Irid".1~sf'i;~-•---· ---- ·- ;r · 5· ·- · ··ts1 ... '7 ;if. 

-~:~!~i~~~:i.;~~t:1 1~:,!E.Ei~:ft:·::_:·.~~ ·~~ · 7 ... · '..·~o~ -. 2 \'it 
S]iiale; ·gray;· sa.rid.y .. ,..... . . .. 4 : g ·! ,·. :807. 10 ?:{ 
Slia1e·, ·:g.ra'f/, liard:',.' uriifci •rii, .... · f: · · 

even part ~ngs'.· :·-:. " . - ' 5 5 813 . 3 r , 
Shale, very' dark '.gray to C:' 
black, with brown lime · i. 
streaks· . 6 6. 819 ·9 !'·:·•. 

Oi 1 · shale , greasy, black 6 .·820 · 3 [:, .: 
Shale, very dark gray. to . · ... - iii:,;;;;::,, 
black; .. hard, even.parti· gs· ·-1 10 · 8;:!2 ·1(;"'}' 

Shale green · soft wavy. l'' , .. , .... :, ",c>·. 
· partings ', ·· .. .' .. ··- .... - ·:··· ·· :·1 ·- 4•· ··r~·· '8~3 ,---5/'>?'. 

II 
Limestone · green ·to gree1 _ ...... 0 ··- - .. :· •• ~ .... , ... , ... :--+· ·/ :.,.;-, .. : 

··--·ish--gray': shaly· at top•- .. ,-.. :. '."2 11-• '"•:· 826 ~,:_~ ) ·: 
, · ' . ~ ' ' ' " .. . ·•Sha;].:·e•·--.. dark =ay·• w:t·"t · r-- ............. .,._. , ............... c, •• -;-. +·· •··-c". · · .. ,, .... · 

'J c:,- . . . . : . ' . . . .. ·. " 
•rl.'eguJ.ar · lime- ·streaks ·an, .. · -7 .. -,-5 : ..... ;.' .. ; -·831 : ... -:---4· ,,._ :· ·., 

. i·,.··,.,j.-;, ... 

• .. • .1 ..... .J.,,l.(Q J. ' . i ,; ' ---:_ j~ . ,: . 

"?'" .. ·Wi-lliamson ·'i· ........ --.. ··--- ----,- -Index No. 0212---,- .. --o:'--
::r:ePR.IL1;-: Rli:~Of

0
1-- . !\ ~-- i .n• ;~ ~r ~t:~-1 :---.. ~-;- -;---t~:-r-~~~·::r:· t-·G:;!·; /ii:i~i:i 

0>•:--1 ~.,_,_ ___ J __ , ___ , ~. • "e-stl--'f::E?Qet;rt:ta:t·~:,_1.,.,7-·L.. ' .. 4 .. ,~-~·:---~~._14,:11·."' _::::1 .•;•.-:~ 

;::;:_: · · , .. · · · · ~ _·-.-,·-r-.rr .. ·1,,·t:r·.;t:· ~12
-

0
~"'31rr+:1~r~'. \ ·•·. · 

: ·:~•;-·7}·;~:·~t~i~~~t&~ -~~ .. 
oMPANY Mad is on .C.oal 0-orp. _ .. liP~N•. 26 . ·>···-···--···- ..... [;'.::;' · 
'o. ·1 STD.A.TA ._, :mc:JC.NElll:I . - · .•. ··Dann. . <+·:-.. 

Fairr IN.. F~ . IN. l:··:,: . ., '·, 

.. :~f,Shale., d<J,r:){_ gray.,. hard ,.. . ... ......... , · , ·-----· J\\ 
,_, and .soft.,. even partings .. __ . ., .... 9· . 8. ·-···i-.. 8.41 .... : ...... t::C:. .. , .. 
Shale,. dark .. gray ,, unifbri11,. . . .. , ...... ; ...... ,: ... :~ .. f::i/ .. 

even partings, upper pa.•t · · ... : ... -~ ... ;. . ... f:,.:_.··. 
of core badly .broken ._... ... .... 26 ... 7 .1 .. :~~867 .. 7 j· .. 

. -4-Shale, gray, sandy, unif nrm .21 . 7.. _ ... ,-... ,889 . 2 . .,,,, .. , .. •••, .. 
. i .Interlaminated light gra; ......... ' .. .i.. .i .• J~ ... ..:.,W .. , .. :~( .. llH?~f, 

.:,~il!:i;l~~h~~;i~1~ ~:~fiF:=2~,~~ 
., shale streaks and -nart- · · , , · , ... ,·::• '· 1·+.·,.,,..,.,,,,. . 

.... . .. ,. ... ,. ••• ·--~-•--<-••• .,_.~ ... J:!:,. --•• \ ' ' __,.__·..,· .1..-+--;,~,l_ ... _ 1.::,__,j...:._ •. ,:;.•:.:;:f •• 
ings . '' , . · · · 1 1.. ;29 10 · -923• 6 ic:-'>,.· 

·:r::~~t~i!i~~!ttl!lt:i• ·~:··'. ... ~=· :~:: :1~-:~Ti :~tN:{i;\ 
·11.a.rk sh\i.]e pa.I'tings.. . ...... · '"25 ..... -·-~94ar .,i51f .. 

·s-andstii":iie ·,·cs1ig"ht .. "g·ray, .... .. .. -............ t.•\·,,:· 
with coal~·partirigs arnli .. , ..... ;··" I~}:</: 
'incl us ions · ;· ·.· 1 9 . ---'·95( , .... •:; (ii:/,: 

Sands~one,.J.i~ht:gray, .·,·t\/ 
coarse:grained _._ 1 6 "·•95: .. :9'!1./)\, 

,•,·,~ Sandstone · light .. cgray · · ·· t"t:> 
. ' , ! t::.-.:•:~ ., 
coarse grained, coal · ) · (:·'.!.: .. '.. 
streaks . . . 6 ,·95:· , 3[f·\ 

Sandstone , .l.n terlamina te, , i>:::•:.fi,.. 
1 . ht d d k ,·> ....... , ..... , ig gray ,an ar gra t.,,: ... ,: .... : 
share·-- ........ ~ .. -·,,.-·-·· .. · ... · 9 .... · 961 · 3 i",:'\":,:,:, 
grading from s1,bove to: · f:'" 

Sandstone, light·gray wi•h ,...... -:;•:,,, 
shale pai:i:-t:l,ngs . ,,: 6 ···'.··967:-·3 '/ 

Sangs·tone·, .. 1ight"gray;· .. d,rk ......... -_ ...... :,;, ,:;:-,·, ·:-_ 
. she.lee partings · , .. -, .. , .. .,.Tl --'-7:.:· ·,,.; .. 1,;.,~?.8 : .. lP,IOf( .. 

·Shale ·dark·gray- with--·: ·~:+·+.·"'."."-'-•--l-i;slj~J,.r-f·i-·1°rt . 
t ,. l · • , , .. ,, ! l . :,. --··1 ~-~. : .. • • 1·· ... 

Comity Williams,on . ,. '" ... :,;--••lni!O.;N~;.J.O:ih.gc-} .. ,~f .. ~ei"'t; 
,·:-:-~RIL7 ~Efo;o;,, .; . ; -T -:· .. ~··;. :t;~:i;;:1',;·%1';:::;r;:;,~;,hJ,~,d-' f,t\:;:;~;::;:' i!;,.;;,i;:," - .. -·· ......... ,, ....... , ....... +cr'--•fi ·--ct•'-.. ·l··-· 1 .. •+•, . _,; ·1·}:l(;,,,l);~-;;,-- ~,.\?ilJl .. t•J..-,, ,,.,,.,,,., .. _. 

. ;_ ' . --~,n; £ .. ~ ~~ .. ?-i~-~-~-~:~~-1l:S;,r0~ ::~w.:.~'.~r~~~~~f/~.!; .. :d~+:.·.;·, 
,-,---=-·-- ... ~-.. .:..l.--i-~.;:_.:..,..._~~~ ~,-~:;}::;:·- · :hfJii,'-. ; :~~-~-~ _t~~' ~~~~·1£:-I:::J_ ·~ ·:( .. 
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;, .. ; ·-;·· .. : . ·::·. >- r~.)-l\;::ft{://j;:;::.:::::.~-:.;, .. : -, .. //.: ->)\:::_ ..... = .. -;:·.•·.::·- =:·:':- _.-.:•· 

_:~Jalni·~J!oora-coJ. f1toc11urer:fN.,:-nrnael·ana:noieefh7e"a~~iactl'rarnn1~ .. 1t,(~i. ~--: -'. ,_. ' . . j~· ~\ . "" ' . --~-~- :-~~--=-~,..-----·~:..:·,_.·;··-r :-~ : 1·~~-::::·\.r~+-1::.-::-: .. :··.-~r,---r- -
c-1-i"i;1.ii+...:.~\_c~'..,J::-~ _; ®lll;::,'f:;. I · [''" ' : ; "'.; ; • 
rIT .. 1lT:ohna t9 n Cit~y,2.~s •. , , , 1 : , ! M~P,. N~-~ ' ; .. < 
l"\P .. A£!'(J,i4]._d,l .. ~O.p.Tc9af1 ~Co .. r.~ ::,L.213 :-·+: .... !k:4.;.E,...h .. : .... t-t :r : = ......... ----+--- _ .... •-·~-~··--•·· .... ·j--l~Jl.ac,--, ... , ,. 
oT,a;oRrTY •• Ma.diaon. .. C:0.al .. Co.r.p, ... __ a_ ... "L: .. ,,

1
: ..• "'""""•·'j' ' 1 •·:.·. 

:..EV..A.TION 4 4@ • .4 ... - ...... ;....., _. - ... ; ......... - .... S ...... , L. ·- .. 1_; .. ;N'J'l .... NYL., ,,. 
)LI.ECTOR. ······-·;---.. D.A.Tlll DRILLElD .......... '... ... _ •... ) ....... ,-+-'- _N;il)_···: . .. )· :·.,· )40~8~I.A.L ...... ~._M~~:.e?::.Z>()., .. J,\l.?_Z,. __ .. :;:j: ,_,, .. [' .'. .... : ... ~•. 
... _. _ .. _E_. , .. ll..5. 6 .. S. ,_ Nl/l • . Cor. , .. JlYli.!c· =1=='c 

'hlckness .. . Depth 
'"COIJNTY'!\?0.-il .. 'STRATA. _. ~-

~ ri::~;:: ~~. ci 83'., : y.e ~~::~.=:~: ~ .. _::i'::~ :: I~:·: ~:F~~: ·-· -··t~J';~:1111

'.:':l 
.. S.urf'.ac.e ... cLay,-.gr.ay.---~-··· .. ··•lO .............. 30-, ...... -~f:.:\.:, 

;~~=51:~_;:17= ~-~f ~=* :tlt~'; 
--r-1am1•na;ted-,-.. f•0s•s .. 1:,-l-i:-f.e-r·ous . - , , ·. , L·•..c·: ...... 

'.: ; .. ' ' : ; ..• ' ; • i : • ' • : ' ,··· .• - +:c•n .. ,pl-ae es•; ... ~oeeas,i .. &naT~-t-+--· ...... ~---~-... ··-.. cc,.,:,,:·· 
' • • · · , I I · ' ' , '2 ,.., •·;. .. : _.;..fl..1,ag-e•nal~ptg. : ' · . · ·--'-.. l-·· .. - .. 7 ........ ..,5 ....... .,. .... ,:::; 

,.; • ! • • ·. : • ,: .· 
-bl.mes·to ne, •··l'l:ght-g-ra.·y·,··· .. ·-- ·· ·-··- ··-· ··· ·· ·· ··---····--· ·····-· .. \ :: 
... •·a·lightly· fossi-li·ferous ;· · -··· .. ·-· -· 
.. :.ahaly • · •-..... : .. ··-.. ····-····-·,-·· ··· · ............ 6 · ·· 37 1 I 1 

. ' 
lay· sha.le,···gray, ... soft·,· .... ·· -···'·· ... ···· -/ 
•plas il'ie ,···W aVY··-ptg·S·. '···CO r :! . .•···· !. .. 
·ba.dl.y b·rihken · ........ _·_. · .. .. 8 •. 9 45 
lay i,iha.le, ·light· ··gray·, · · 
fairly soft·, ·p·la.stic in 
a trea.ks ,·· cor e badly 
broken i·n places ···•· · 
bale, greenish-.. gra.y•·, 

··sandy, l·ight gray ·sa.nd-· 

5 9 51 

stone str-eaka· and ·ptgs. · . 
·occasional b.rown··lilileat- ···· ·•· ·· ·· ....... i 

10 

7· 

I· 

. ~ .. 

i~_t:.-~:::.:1:;,; 

--· ·one· inc lus i·on, ··cor-e · b.a.cH · ··· ····: · ·· · r., .... •'··· . 
: .. ·b.roken···in-:one-·:place ·ana:-·- .. -··•-~ ....... , .. - ·-·~· .. ·'··· ... ·-···--·::.­
r-,ccrnst·derab.le-·g ro-µnd .. awa;y .. '.l.1 .. ···: .. -a-··- .. "-63·:- -·3-Ti;, · 
~· a:nds·ton1:,,--1tf§.1J:t···gJ:'ay·,·- .. -:-~--· ... - ... _ .. " "', ; ··;-r 
;·· ·:·co a-rse .. g;ra:ine'd·;-m1-mi-:ce·o·u ·,. ,__.....,..._ --7: •····· 
,- ·-ci-c ca:si i'.frral:-l!rl:own·-J."tme - •-··· .. -, : , . : ' 
•· -irtoifo····-n-:rut .... oir-&-"·reanf li--g-·~··1·····'· , .. ,rz; ·1-· 
;.·o. u~tl,'.!' I T-L . · 0 j I i I j 1 I I Index No, . ._ .. ,Q.l._97 < I. 1 ; I ik\\~j 
(~·DRILi'ni~91ni .. : .. r·i : I ; I I i I ~ .... ., .. T i r /.t..Yf-1 i ! ! :.~ 

\mi6=-i1'l;...3,:3U~.:1-l-pjuo9!'-F'f Jn+•~·Sf l:'l!Y.~u,ra~•· ·. I g~4~d::-l:-:H 
l. ·- ··•- ••. ·- . .• ._I __ !_. __ . __ . •-·-·.l . . ... -- ···-·-···-.- .. .! ...... -'· "·" .. ,_,,,_ .. , __ ,,_. 

/~;>E~~~~~~~;~~;~~::.'.;:";:, ~:•f lI~:~:i~0
'.
1~;~;;,t:.~f ~gt~t~:~~~:;;:•·:. 

HEET.......,.,,.,.,, 1· ,. ... ·.·1 1 ,.- Ei]ijl ~~E ,., st ··71 I'"" I I .'\:·,.·,>···· . .j :G ! • ! ··,'""- I ... ~."J:i J:!j I . I I·• l !. ~--~::;-::oi::i::: 
5,.;,·.,:-,;y--,Ma.ci.Iso··r1 .. coal Cq_rp ' HOLE NOC ! 26 . ~ · ! , ··:·~:> ... 
'.ARM·--·~ ~..... ~ .. · · · ~ -- . ···,-"·:-··HOLE No. -r-· '. ····~t:.~1~]_-·IT~·-i~·--.1_t-
o. :t··--- ······--··-•-·•·•·•sTRATA _ --~~~ Thlck~e•II!. ' __ Depth ~-

. Feet : 'In, Feet In. (: . . . . . - . r 
-···.Shale, ... dark .gray ,, .... l.a.mi.n" ..... - ...... ; .-........... -.·-...... ~, ........ f·' 

.... a.:ted,. oo.al ptgs at ... , .. ·-···•· ....... ,. : .... -··-· .. -···· ....... ···(: 
. ...... bottom,. core .badly ..... ~. .......... . •··---·--··· ..... 1· 

.. broken, 4 11 lost . -·· - ..... - .. 11 ....... 7,4'. ··· ' 
. . I '·· Shale, dark gray .to gray. ... , ........... •·· .7 .......... ..l.. ...... , ..... i · .... . 

....... sandy.,. s.a.nd . .i.ncrea.s.ing ...... , ... ,. '···:·-·•·· , ... ~ ... :... .. :. ••···-·· !f?f:fi 
·-· ... tovr.ard .. b.ottom, oo.re, .. par ..• - .................. •--·-· ·•··· , ... 

· .l.y ground .away .· ... ,c , ... : ... 7 ...... 5 ... •··-81· .. 5 .. :.· 
...... Sandstone, ... light. g r-ay , ..... _ ................. , _ .......... ~ .......... ······· --· • · 

... medi um,g.ra.ined, mi,ca.c- ...... ,--_, .... : .... :.. ....... < .. -· -~·· --,... ........ . 
. • ' ' t I ; . \ ' \.: •••. .. ,eous. , ... ir.regulo.r dark. ........ ·--·•··• ... ,.-. .,.· · , .... --·;- . · . 

.... .. . shale. ptgs ··•-·· .. ·····-··;_, .... -' -· .. ~5-.-~ .1 .. ;.. _ .. '.86 .... 5 ...... (: •. 
, ' : . • • I ! • ! ' l l l ' i 

..... .Shale , •.. gray:, .. lam1 na.,ted., ..... ' . · :• .. :..-"- ·~,---- · · .... -··••-.:. • ... 
. : ' ' . . ' . ' ! ! \ I I I I j ' : ~-:•,: -· . ..... -sandy ;-.. ,.s .. ands tone 1.a tn eak'E ··;--• .... ,. ~ .. -,--···.,-·;-· -····--, ,·:·:.-·•. 

.... : .. and. ptgs •. : .. ·; : ... ...: .. ~-t--: -: .. :-•24. , 2. ~ .. T110 J_ • •· s, .. • Fi> 
... Shale, s.lightLy .sandy, .... _ ... ~.-... , ....... , ............... · ·····•·;-,,.:, .. . 

.laminated,: spft .. ~nd !· , ....... '. -· 

.pla.s tic in pl.aces., ... 3."··• 0i 1 ... • .. 
. shale or b-.i tumi n0us .ma t1 er . 
a.t l.36' 10". .... :· ..... ;.. -· ....... 39. -14 

Sha.le, dark g ray, .:.lamin- ....... ·. 
a.ted, fa.i rly soft · ..... ll. 

·1Same a.a abo.ve except •brown 
··limestone-inclusions, 

·fess il.iferoua 
Sha.le, very dark gr<l,y, 

• fossiliferous, even .. ptgs 
··· •Limestone, ligb.t. gray.,·· 

.3 

. l. .. 

8 

.5 . 

.. 150 · 

161 -

,. 
·164 8· 

··166 1 

·· -fossiliferous sha.l.y: •1 ··· · ·167·1 ·l · ' . 

i;/; .. -

. ,: 
!; 

l. 

. I-:~:~:\· 

•··:Sha.le, gray to greenish•••· ........ ... •··•···- ··· .·. 
···· ·gray· ·sparinaly fossili- -···,, ...... c ,........... ··!· .. :· 

' Q . . • ... 

-··•····fero·us,· fairly sof·t·-'·cl.7 .... -· :-7•··; lJ.., .. 7" ·,l.75· -T·'l::, 
·p:· Coal;· b.one··•·•···• --·-··,--:--·-'.-~. --:·-i·J:/2 ~·l.75· ··l/2, .. 

• 1 , , • I \ •• 

···· Shale ··--greeDish··gray ..;......~ .. ~ , : ··-. ,- ·:--•·· .. ···;--'" ·c--.. ··:-r-•.:• · 
' ' ' . ; : . ' ' t-· . ..... , :fossiliferous;···soft-;~·-:·· , ., ·-.. -· 

...... ·fr · u nt·th··n· l.- ,t ·s ... 
County . ·r · · · ,-... --◊107. >,. •• , . , I l I j I I I I j ! f . iln~ex. No. 1 i ;~/1i:=:-
.1,-:..T;:.a.::..DR.IL:' ' ' l . ' l I ; : I ,·•, ,., 

431'~7--,,rM~~:30)~7 ·:----~- -- I -~--~t~-~~ ~ i---j·-i----l--t--r+-~-~- r--~--+ __ .. :. 
I I I i i i : i L I l l : i I i ; i i l I 't~8

i~E rt-rr ' 
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,-.-.+- . . ' -J--.c.l- ii&. --·-·-··..\.:J. 

; -~ John C, :U0orc CL .don,"1t11cl1estcr, N, Yo Dlhdcra.ndhol~s ln,le1nes, oach"Fatente~ 1 • ,.i ' j" 

tBrti~~, i _ ~,;;i~J 1 1T. ~~'='~:-~ iii,,~J ~, •
7 

:,:;;;~,~r··-,----.'1~,,,,,,;=,,,, 
·.~..".~~-;..Madiso.n .Coal ... Cor.p. HOLE No. '~6 ____ .. __ 
,RM , . . ! HOLE_No. ____ ,. ••. ,., _____ ..... __ .. N•-··"····~- .f· 

-~r---·- -,.·STRATA·... . -. .T~!.c;!<n~~~ . ·- ·----~-- .Def.th. 
, Feet In. , Feet · 

-: Shale, gray, __ laminated, .... _________ . ·---~- ·----~---: ____ , __ _ 
In. 

. sandy,.light .. gray sand-..... ---· ..... _ .. , ...... 
.. , ... eto.ne etrea:ke, .. and ptgs ... , ... 24 - - -7-- - ...... 217 

Interlaminated light .gra: ... - ....... -- ----- ....... .. 

~

..s.andsto.ne.,ancL.dark-g ray. --..,.. .. .,. ........ ., ____ -,-------- ........ - - ,,,.,.,,,, .. " 

.shale .. '. ...... ...:. .. a .................. _. .......... ---,-1: ...... :. : ........ 218 ... - .. !:''''''"''''' 
Sands t.one .•.. l.igh.t ... gray., -- ... ----- ----- ------ - - ........ .. 
... coarse .. grii.ne,d,, .. dark -- ....... --.. .. .. .. .. - - - ........ - .. - , .. .. 

... 
1 
.... g.ray .shale .. ptgs. , ... mica .... ----~ ...... ---- ---- ...... : ........... -

.... .;.in .. ptgs..... · : . --·-,--... ,..-J.;5.. . · , .23,3.!_ ...... •·c 

.S.ainds.to.ne:, ... coar.s.e'..grainec ,:--L..: .... ~ --~-.;.- · · ·: .......... -~( 
• ' I t • • 

_;loos ely .. cemeli.t.e.d.'. --~.L.L --l--,2: .. .;. -a-9-., ;_235 : .. ~ .. 9-• . ;': 
L . . . , · ; i: !- ; 1 l , . . ' ; : 

.1.me:...shale., ..... dark.,g:.ray..,.1-b.:. , : :- ---.. ·-•---- -~---·: 
____ brown .... Liinestone .i-nclus.ibris .:__, __ ;_ --5-- ---236 .. --2' 
'G.r.adi.ng.,.into.1 ... :-J"'.:1. ,. 1 • ~.J.. .. c ... ;,_: ........ -··- .. , ..... , ___ ,.,. __ ,,. 
·S' 1· - . . .. i na e,,. dark gray, c.lami.n,- ....................... .. 

.ated .. sandy,, .light.·gray .. ___ , ......... .. ,· 
sands.tone .s tr.eaks ... & .ptgs •--·•·- .. 
dore partly .g.·round. away ....... 5. 10 , 242, 

Shale,. g.ray., · laminated, -· .... -- i 
sandy, .light gray. sand- -'-·-
stone streaks and ptgs., 

., sand increasing with 
depth . . 8 6- 250 6 

Sandstone, light gray, th~n, 
light gray shale pgs. · 6 251 

· . Sandstone, .li.i,!ht. gray-, ... .. ........ . ...... ,- - .... · 1 · 
medium·grained,.micaceou 2· --6-- •---253 · 6 

;; .• /:".;/ 
. Shale, gray·, slightly ..... - .. - , 

.... sandy, .uniform ................ : --1.2- •• -1 .. ----2615 7 
-- ,Shale, -gray, ... yfi th -light ---~-- - · - · --
... -... g:r.ay .. sands to-ne- streaks, .... , .. :.. .. - ........ ------· ·-·,·- .. · -
-·, ... and .s of-t-ptg-s; ,.: ... :taminate i--~3.c ... , --~5- -. _:·269· .... ·-·---

, 3 ' ' ' ; ' ' i • ' •--: hale, ... g-r-ay--to -dark -g-ray-1- . --- ·----,---- -·--·-·-.. -

- .. ; ... f ai :rly ,hard, .. --lami:nat ed--· -' 20..;.--: 08 '." '-·t289· .. -8· 
-'---:.. - .-· .. -··-· 1-·----.. -· 

==~f:l'.A':f'li'J'.::::;:::=;::::;::::;:::::;=;:::=,:=i===t=n7'T-t:;:;:OlO'l'· ... · ·' :ouhty 1W·.fbh]AijS$ N ! ! ! : . i I ! I ! I j l !1nde~'No, , ,_ }f~l;!;l 
.. ' ' . . I L I . . ; . . I . ' .. 
i·-·r·.:..::.oR1LL-·REcoRo-·· -.._..--:-·~· : - , . · : i L 1 , ;_ : · : · 
[!3'37--4M=0.•30) ...... 7_.i_: .... : ..... ;_ ·+· ~ .... , ... -,-~- •· t· -I·--,-, 1-sf:f::4}!: .... c· • · 
I I I j ; . : i l j l I ] [ i J !_ ] ____ ] l • : - ·- • ...;, _____ ,_ ...... , ..... -

0·L . .:.::'._;___ · -::< ·· •. ··, ·'' ·,,.,.·,., :,,:,.,-,:··=, ... · .. ··:7:::S::::.\':i. 
John C, M~re Cor(}ornUon~ IloChea\er, , Y, Bihfler!and ho lea in:le1nea, qa.eh :Patented 1006, · ! : i! . 

.~ ... ~:=·-·'-_.!;:_~~---·-··=; I I R·. '~---·-·-I._;/::: : . : ··) l-___..;....-:-1. 
H~ET 1 "'1 4 1 i 1 1- lT. 1• _ ; R. . r:·:• s~ · 1 I : 1 , 1:-:•:•,-·-.• 
--~ ·--··-- -'---' --·---·-- · I I I . -i-l-51.~7 . '''''*'·''''''' OMPANYMa"'J." son C: 1 'n, · : . HOLE'NO. 2'6, : . · !,i,,' •··•-··~~ _ .. ....., . -~ .Q.a __ 1v .. O .. r.;:p.-._+.·· . ··•------- -~--·>-•-·-·-· · 
ARM . . i I : : HOLE NO~ : . : '. : ! ' . --- -~------ - ·-· ----~ ~ -~- ·.;: 

),··~\ -'--· ·-··-STRATA __ ,__~~ rh\ckqes~ .. -··-·· .. _,w ... .P~P-th. .;.i( 
,n. Feet· In, Feet ' · 

--c\-,I -.Sh-. _a_l_e-,.-g-_r_a_y-,-.. -1-a_m_i..:.na_:t_e_d..:. _____ -;_1-. -___ '-_,=_.7.'-.. _-_ ---~- ____ 296 ... 8 ... 

#.r'.Lime. shale , .... very._ dark ___ ;_ .... , . _ ..... ,. .... .... - ..... 
__ • gray,, f os si lif e.ro.us .:.. ·--- ... 2.. .. . 8. . 299. . 4 .. 
,,,: .Shale,. dark gray, ...... lalililn-. .. ........... .. 
.. . ated, .. -slaty .......... -~-·-··-·· ....... 3 ....... :. . 302 4 
~ ... Shal.e, .. gray: .. , .. sandy .•. :..p.yr.i,,, -------, 'O""" a .. L.c.c.'. .. , . - ... -·,i,,{;;\ 
....... tic, ... irregular. ... part:i.ngs, ..... :. .. :.-.. .:.. ............ -- -- ..... -· '.,:'.~_·· 

.: hard ..... : .. __ ... ___ ,_., . .i, ___ ,_ ____ : .... L .... : .... 303 .4 .... />· 
.. .... Shale , .. dark. .. gr.ay.., .. ~Lanri:l:o-. . ........ - . ----- -.... -- ...... . 
-·-- ,.ate~ ,-~-------·,--:---;- ; . i : .: ...... _ ... 1 .. -- 10 :· : .• 305 -2 .... :· . 
·----,.G.r~d1~-~1..nt.o :i j I \ ~ i ! : . · : ··:-··--·'-.-i--' 
-: Shale.,,.g.r.eenis ~ g.ray.,~ .. san •Y.---, --+··-->·-~- .. L-._ ................. , ... . 

=: :~!f ~!~le1t}_~:=~-at t::4nt~s:mr =i \ ~ j ~=.t ~~-~~3~9- ·=2~-~J_: , : 
--· Sha.le.,! .. gra.y., .l:a.mirta..ted.,-: .. ' · .::... ... .. : .. -- , ....... .i · 

. .... r.athe.r .hard .. '._ ..... '. .. :...L.~-~ .c ..... L .5 .... 310 · 7 . .i 
.Linie:.shale, .. light_.'.gray,.... ... .. . ..... -- .· .. ~ ...... 
.. fairly .hard . _: ...... :...: .. . :...... . . . ; .5. .. 311 
Grading into: .... ~-.,, ----- . . 

•··- Interstratifie4 ltght .. gra.lY'-
: .... : s,andy shale a:nd .. f~ine ...... 
1 J1 grained sandstone, .some 
}'-; lime fossils, .. wav:.y .ptgs. 
, -".Sha-le, dark gray, -la.min-
t ated, sandy, light gray 

8 .5 

sandstone ptgs, sand .. 
decreasing .. toward botto .. 11 .. \ l. 

Shale, dark gray. to. black,----- - .. 
lamin~tea.,· uniform,. pyri .. ·· . 

Pc~~~ fo irni_ 1~ i~ ::_~wer: 1~: ~ 2.3. :I ~~: 

319 

330 
·•·~··· 

.354 
354 

--••. -· . 

5. 

6 

.3 
8 . 

.::.,::::-·•;: 

0·-•Shale,· dark .. gray .. -to-~g:ray~ · : . 
·'-.. ···'lamina:ted; .. •V-ery, .. ·1ihin:-r .. •r ..,.. .. .c..: .. ":t=----· -- ....... ...... . .. 
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Thfokness I Deptll 

Feet· I ·In, · :- - Fe~t· ·'..I In. 

__ 13Jg1) .. e , ... +.igb,t._grey, W&YY. .. _,___........,._ •.• - .. ~c.L.-.:...1 .. _ ......•. 
.... P:f;.g~, occasional"pj.tlll!).-:,. ·-·-··--~·-· ... _· .. :-···-~· . 
. . j.i;io:us_ inclui,ion, _gradt ---· -·-·-•· 
... into .sandy:.laminated.sh le ........ ~•······-···,.,- ... , ....... . 
..... at.:bo.ttom ..... •··---··-·-'--·-· ~ ..... 3_ ....... 5, .... 360 _2 
_ lnteroedded .light .. ,gra;y .cs nd __ .• _.,. ·-L..····-c~-"-~·•-·'--·h,,;.i@ 
...... stone .. and .gray .. s andy. ... sh le ~4~ ..... lL ......... 365 .... 1 ... ,.. · · 

Shale,. grey, .lami•nat~.d, .. ,. ---· , .. : ·" .: ............ : .. , 
...... .sandy., .... da.rk.shale ... ptga. •... : . ...;.l:.-.: .:...7.:.. .. ~ ... ..:.3.66.. _8 •.... ;· 
.. Shale.,._gr.eenish gray .; .• wa. · : ··-· , . ..:-,-,-·i--•-.-;.-.; i 

t . . tJi : . I ' ' i • 1, I! .... _._p. gs._, .. ,co.r:e.pa.r. •.y ... gro.u ' , ,··•- ,_. -.~·,--+->--• 
.,._:away ..... ..:- s·-'····~•·-·'···~-•!--+ .. ~....:i ·-: _2 __ 1 .+9, .,~-+3fi9.. ,..5:.- ;: . 
_; .Sha l e., _dar k:.. .. g r ey. , .. ,.la.mi nat e:c1.; •. _;.._.~ .. .;.-+. _ ! • · : .L.L-~l · 

• • : • ' ' ; ... l , ' ' l l • • . 
_;f.o s iLJ..,lJ.f.e ro us -act .. i,b ot;t. omc. . .:.....!.2..- , .. .i.7..:_ -'. _. t3. 7 2 .. L ~.-:· · 

'··Coal:.. .. ~ .. ..:...: ....... ~- ' . : -~JlL- : ;g, U373 ..:.2.:.._.: 
.Shale.,.~.gray, :sandy.,. w:avy: .... .:.-... ,.:_. :. :...L.. __ --···-·· 
. ptgs .•. , ... sand:. inc r.eal'!i ng .. with -· __ , _; ... . . .......... . 
.. d.epth. .. -·- ..... '..c ............ 1. , 10. .37.5 I .. 7. 
. Shale, .. light .. gray; _sandy, ........ , .... , 
, ... wavy ptgs •........ , . : ·"•··-·-· ....... 2 ..... 7. 
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1.coal ptgs at bottom ....... ··•··-_) .3_ 
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.. 378 .2 
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379 3 .. 

381 . ?. 
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t . 1 . ' ; ' ' ' ' . . . . •···• -.s o ne .. 1.nc us1 @.ns._,a. -+--. .• · . . .•..•.. ,_-~-·-··· ... •·· , .... -
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-.-. .8.hale ,. greenish. gray, ....... - ··--·-··· -·-. ······----,.···----···--
·I ··fairly soff.'t, .wavy pptgs. . ··-· .. ·-········- ..... 
...... brown lime.stone .. inclus-.. •·-·•·-- ·-··-·---·-·· •··-· 

ions, .core broken and ·-······ --···- ........ . 
considerab-le ground awa .5 ..... •8· ·•·•39~ 

. L·. · t 1· . . ' .. , .... , .. .. . . 1mes one, . i.ght--g.ray,- •-:- --·· - ·-·' ·•--~ .~, .... · .~ ,, ..... · ',,:,;,;;;;,<,·· 
I·., .. _ .. finely cry:s.talline0 ,,-.,.co ··-· •-··-·• -·-~•··-'-·-··•·-- ·--·-····· · 

.. pact, hard ... : ... ~---'.. , ... 1 ...... · ........ 39 3 • • · · ·. · 
.. : Grading .into:.'. -··· · -··-- .... -···~··-"' •·· - ·•··--··•··· ·· ·- •····'•·:: 
·- Shale, .• light ... g.ray rV.er y -··· · ·· ·'···-' ·--·•·· '·····•···,---· 

..... ,_s.andy.,_.,wavy .... ptgs, .. brown: · ---· -~, .... -----·•· ··'i' 
1 ,, t . . _. ' ' : ·1 . 3 3 11 ,., ·--·- -· i:mes .. o,ne, .incl.us Lons .......... L.. ... _ .,.-+ 1. • -···,-· •• 9 •· .,. • · " ... . 

~.;G!;~~~:~;~~.r~:~ht.dray.'.~ __ :~ ~=:: -t i.:::.' : ·~: .... : =~=·~( 
---··_medi..um. grained., .. _ lo.os.e1y .. -·····--·"· -,--- ·-·---··-,··· ·· ·· - ····C,i•· ·· 
...... c:emented; mi.caceous ,: ................. _: ~ .. •-· •·•· - ... i .. 
_ ... oc:casionaL .. gray .. w,av.y .. sha e. ·-····-- . - - .i. ,.... -

Ptg : · •, . 6 · "99 I 11 • ............. ·• '"! ..... -- •. . ·•·. - ·-. ,.._ ·V .. 

·++rading into: .. ·"· 
Inter laminated -light g·ra;y I · 
shaly. sand stone and lighf--· 
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l· 403 

8 40~ 8 
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3 .. 410 11 
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2~~:~· ,!o~~.~~~1~ ~::~~cheater,~• Yi Bl~der\an~holl!B in 
0

leav
1
cs, ~~:Pate~~]~,. _l,. _. -~-~-\ 
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1
.s.n;,,l_e, .. gray., .. v.ery:..s . .al!ldy, ____ ........ = ______ ... ) ..... / 

• ; . . I , . ·: . __ mi c.ac e o us .. . .... ........ ............ . ... ,. L ... . 9. .. .. _. 427 5 • ·•. 
Sha le ,. g r.ay, s.andy , ... l aini.1 - ....... ,. , ......... .. 
.. ated, light g.ray.sand- ........... , .. -

.... stone . s t.r eaks .. and ... ptgs ......... 8... . ..s. . ... 436 . 1 ... .. 
Shal. . ' ' . . ········•':. 

~ ~ w , .. g r·e en 1s h ~gray, ---~ . ......:- .. ► _1,....... •. 1-•••. ---··- ·····•t·--·~- ► ...... - • • t~:;:~:~:\i.:. 

>,.f.ossiliferous. - ~ ..... _., ............ -.""~ •-•-436 • 3. 
! Coal .. : ......... : ....... :... - .. , .. , ........... 2 ... , 436 5. •, 
.S.hal.e,: dark.gray.,..~fairly_ ... , .............. ---·-·- ... -
,.' .. sqf:t., .. co:a1 .... ptga ... (.a;t.,top .. ···-,··•·. -4 ---43q .. 9. 
; ~i~!~ ~p ~e ,, gray ,,_~hja.J.iy.]- ~ '. , + ., .. , :-;:~-·--- ,_. .:_:":(J; .,: 
, ...:f.o~ ~ il:rf ero us , .. ,:v:.e.ry .. :tiard .. , .... 4 ... , .,3. -.,_441 .. ,-- -·, •.· 
, Snale.,. .. black, .siaty~.Jv.er~ _;__i . .i-.J. ; ... ..;....~.:.. .. : .... c. •• :: 
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._Jrnte.rbeElded gr.ay., .•. lamin-. -·..!-·---• -' -1-'--i--'--,, \--- .,;:: 
.ated .sanccy .. shale..:a,nd in er---:-0 .. ,. ... J....~--~--.. '.- · 

.. .:lamina.ted .g.ra;y .. sha,le an ... _ .. :. .... L. .. , .. ,, -i- ;_ ___ ...... -: 
. ... light·gray. .. sandsto,ne .,_ .. 13 ... _.5, .... , .. L494 ·6- .\,: 
. Inte,rbedded ... light.,gray, ... -------·:· .. ,. ......... _ .. -·--;· -- ..... 1·"::t . 

-·· -.c ~a•f s e -- grai-1'.le di-· s ands to - -·r+· -1 -~-i- .:....-~ .~. + .. · , · ... {;}~,,if 
.. and .. 1 n terlarni.na ted-··il. t-gh-t-- ___ ;.-;.-~ --,-· _, .. ,~ ....... · .. , ....... . -.. <: 

. ~l1f: ;;;£,1~~:_:~, :gi1 ~~f:;;{ ~~:~i~J 
.... , I.nterbeddeii--1.ight.,graur,t""+ -,-+-·-· , . , __ ,_ ,_ __ L ... - .. ,-- ---.. 1-.. +,:,;·;:,.,,.,.-

: • ,: ' . ' ~ • i : ; i i ! : . ! ' ; i j ; t?:~?;-":.: ...... med1 um .. i,:.r,a1.ned,.-m't-ca,0:eo-us •-. . .· -~ . . -;--;--·~·;.:,-".-,.-.-, 
. ,--- , -~-R ·, · , .:· ·• · -1----1·· ., 1,- · , 1 : , : r • . , 1 1 I~-.•,:····,: 

.. ... '•Sands,to-ne w,1,.th .. da•rk _:s-hal -,--·-· ......... ~., .... ,... ...... ~. ·'---i----+<•.;'.:,. 
; . s trea:ks -an,d -g-ray _; lall!i:'ia't :-·:-· ----~ .:_:_ .: .• : . ..:.. i- :--'-· i ;?)?\ 
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. ~~~;s~:~~~,t~~~l~;:~a;:;t ·-•·: - ·- :~:: :~': . : ·=:i~~:f(!: 
-,1= in sandstone-...... . . . 5 .5 ...... 519 .. 5- .,,.;;·.:,,-,. 

I '""O , -:-• . .---~:-;.-

iShale, .. gray, •very •B·andy•, · \J·:•· 
micaceous, hard •: .. • 2 9 • • • :522 --2 ;:'i':;} 

:1Shale, gray,•lamiriated, ·//1_'.; 
sandy, micaceous, occas- • · · · · .. · \)\ 
ional. greenish gray , ... ·.,•. 
streak wi'tn :lime fossils -11. 4 533 6 

Shale, gray', :31 igh tly· 
' d " k " .·Isa~ y, ,core · □·ro en-am 

.5 - I _; · .'540 corfJide·rable ground away ----6 · 
·:Sha:le, gray, ·sandy, .. lamin'-· .. 

a ted 1 .. micaceous· : - .. ·. · -· ---2 · --4 · · -542 .4 

-1~i~{\t 

·Shale ·greeni-sb. gray· lam'- · ·-· .. -· ; .. , ... · ...... -
- · · inat ~d fairly soft'. • - , ... > .. , .. , ·:- , .... L .. ,: --~- '. ... · · --·re::,._ . 

' ' , t • • • I ' ••• •, ; 

., .. -, ... brown .. · limes-tone· ·i·nelus·io ns .. '2 ~·-+ -..:.2;- ·:-{544· ··6 :---'··<Y: · · 
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, '1 : • John C. Moore.Co11101·iTIOn1 Ro!!heslcr, N. 'i: Bindcq al1cfiioles ln·lene11, each1Pa«inted 19tie ) 1 1 ~ 

HJ.ii~'!;::;;~\):: ~);; : ' ~ ~~i: lli ; :L\~W~ )- ; ; ! :l_ :, ' 
... r·":, I , ; I 1 · 1 • ~7' .i...: J •0 ; ' •j';q. I· I I , '· '1,,,,1,::,.,,,:; 

, .... ~-- __ ,!,.._: I - -•'-'- I • '•• ._, .,, 

OMPANVJ,rn d. .. 'a 1 . 1 HOLE NO. • 26 , i , : , , . :··:· · ' · 
...... --' .. ,.a J.J, o.-n._ a. .. Co.r:p •. ·. • -,-....;_... • . ...; ...... _ .• ,. 
ARM ; ' . ' Ef0E..E NO. : . : 

I Thickness: I Depth 
o,-;1---. : ST-RATA··· - Feet- I In, Feet I In. 

,,,. la. . h , 
-".1 .. re ... c .y,, .gre:enis . g.ray.~. -·-- ........ -··•- .............. ,_ ........... , 
.s of:t , .. plastic, .cor.e .. ~...... . .......... _ .. ; ·-:···----L ............ · 

.. par:tly.ground .. away. _ ........ 2 ... 1 .. ' ... 55Q ... 3 .. . 
, -

Lime .. sh.ale ,. greenish .,gra ,. 
... inclined ... clevage ..................... 3 ..... 1.4 

----:•. 

-- . ......l.......' - . ' •• ..1...._,:.__ .. _ ··---- ··•· _ _.. __ ·-... ' -~-- -; -J--: ---··-t·· . I·- •· ..... 

••H -~•-•---- ---•••-•-,,....•----•-•-- ... •I•••"---••-••' 

-554·•,· -··•-•· 
_- : ·. -·:--··r-·•+t::~f;;~; 
--··---·• ~ ---·-1 

• - . "" . ••.. • •·--•I--•• ·-·· • 1-- -----··•· ·-··-•·· ..... "••' 
·- . ·--· -------·--·- - . -·-··-··. ···I·.-··--- --- . ___ ...__..,__ ,,..,_ __ .. ·~ ,· 

--.. ---=~;-~~·-~-c;-~·--- ~-. ::~~~:=: ·.~~; "~·~1: -~:_:~ -;, : , t•·i~~~~:::\ 
. 1 .·!··I I r , , -,-.------r--.,.----r--i--------· 

. . ' ! • ' ' I • 

i r r·7""·-- •-·-·-:-~-!---: .... :- "'!--~: ..... _ .. - ,.. j , • l 

··,!·-·'--·•· ·-:-·-·· -------1 ·····-· ··-·-·· 
., - ,--·. -· ....... . .. .. ,. 

·--·:-..... ~· 

·-----.! ... ..:.1._,_} ····• '.· 

---·-·-··•-· .-.-~ ........ : 
t- ·------· 

·1 -;--, • 

·-·-....----~---···- • 
•-:·.:; .'.·_::_ 

-···•-·-·- ··- . •· ·-•-··•-·-·--·•-· . _._, .... --·' ·-
' ·- ----.. -·•·-•··· ......... i--······ .. • .. -•. . ..... -,.•--····,r-- : ~, ...... ___ -, 

-·--·-~-,,-.:.......:../-./-~---1 ·~ -,·· .. ' ,_ ___ ..,."_~·-··' _ ...... ,·-···- --.. ··- --

·- ·--.. ... !---------··•• ... ·r·-.. .,-.l-- .... -·+·-·:---,,:--H-+-·--4-1 ; i . 
___ ,.._ ---·-·------·--···--...... ·-···-·· -------·--, 

;auntyC•1/H1iL:EM,IS·0N~·~· • • , ·-·,---::-· 
.c..,J._oRkLi-RECORo--j-\ i i j • ! ! ; I i · I !-- 1 

l04.3_0:f_'f.'.-:;-J1-i;_-:::9r~Q),,,,..._7 ... ; __ -~····-···~-~-.-·----, •··r·....--1
1
-··+--·, 

I 
J I ·1 ' ' I I . ' . i _J , I ··-··--' j· 1 1_·' r 1. J I I ... 1 I 1.1 r1 . 1 1 1 1.· 

Index··;,;•· Q·lor 
[ 

. . l I · · . ·. 
, ~ ! I ·l"~'~'i~' •c·-r1 S.;.4E :· i .. ; · .· 
1 1 ! I 1 1 ·r ·· 
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::~~11 .. C; Moor~"Corpor1_(-~0C11es~e;,.N,~~ ... ~~nderan~:·~:~~~-~\;:~;:l!1i~,~~~~:\~. :~7,:; ·. -~~_:_~;_: .. ~: .. 

- ' ' 'I' 17· \' '••1 l ,. 
-- '-·-r- --11 ·•.,• ~-.....__-\-...,,-J .. ~ -·t•-~-,- . · ·. ,. 

·· ..... ·•·!• . .. -~ .. -1" .. : ~oo~~,, :.-.·:: l ;>·:-:.:·';; ;-1···.-.: 

·-t<µ•., , ; 1 I" r··t--.. ---.. " ~, "" ·-. 1 ' ·1 I , 1 : I .,,-----~-. · ,,,,,,,,,_.,,, .. 
N 'J h •t ·c· ''.Jo.WNSHI , ! , I . , Map No. , 'f' . I ; ;;1•1, .. ,,.,, .... ,, 

--· o't[ns ... on~.: ~-v.:1-.:: ..... -··· , ' , _ _,__.__,,_,~--····--\..·-·•_;_,-.. --.----1·· ·-··, -· 

~A~Y~_a,d,~~_opJ)ga.J, __ C..2.rp_~o,~-,27 : · ~--4!·1':Jll~~i'.. i .. :..?' • 

st -·-----·-·-· :·--------·- ----•- ,-· -• .... ,_J'JQ, . ",'_ --, ; .J ,. ~ ......... ....:. .. ,..\ 

Il'.QRl'.1,'YJ;ladi e on .. co a1--• Co :r. P·• 8 ,•=•+""" .,~.,-.... ; ... .;5..:. ... , .... -";.'. 

VATION .. 4A<q,_5 __ ·•- ................. __ . s· ...... J ............ i .... c ... SE.SE.,,. 
' ' .S"' ,. 

LECTOR ' .. DATE DRILLED ··-----1·-·• i-- ...... J..--. ..1L.., ...... ,. 

ll'IDENTIAL. . June. 2- J. l , . 1.9.23 ..... .. .. ~ . .. . ' 

' N., 75' W., · SE. Cor., SW,.. ! 

_ ,,_ ~ ..::7'.:' ~.:.½. 'J ... __ ... _ ~ · ... -~-·· ..... _ . ., ___ -~- 'l;'hlckneas ···-··· . . . _ Depth 

STRATA 

~ -. ~~--··.: • ... : .. ·· ~~~-::~~-~ : .... :·.· .. -~ .. ~:~-~~---·-·: ~.~:= --·•Feet~- .~~~=--~-- ~·.':.·.~ ~~e~ +- · ~~~ t:~::.::. _:: 

Clay,. s.urface, yellow,, ...... -·-.. -· .. ·- ... , .... _ .... _, ... ..J ........ . 

... s;L.ight,ly. a.andy ..... _ ·c .... _:...._ ....... 52 .... ··---·---- .. ·'-3-2 ... ------·-:· 

Sur.face .. cley., ... dar.k, .. sandy,. . ..:.12.._:... .. , .................... 44-.. · · 

Shale , .... grays.to ... dark ... g.ra;,r .. , ,__ __ .. 
· ·d ·~ f : 0 . "' • - : 

+lsl.s!,Il y .. , ... ~.o .t., .... s.and. • ~tr.eakp...._:......;_l-'--1 ----1-...... : 
• .,_ ... ),_., .. • ._ > ·\:· • • • I 

-a1t....;.~o.p: .. and--b.o.t:i;om ,---o 0.0-as. . · .,................ ;··--. • .. 

-<-i..prial .... 2-!':......J.ime-.. s tr eaJi:.,., ' ' · ........ ~.-. ---1--1-. \ :• . 

.. constderable--cQre .ground 1 1 , ---------'----------·----r·:.....;,::-_.::' 
, .. away ........... ............. ..:..: .... _· _·_ · ·-:o .. ~ ....... -·· .. -·-7-4- ....... , 'i·,''., • · 

Shale,·gr,ay-r.fairl..y--soft, -·-·-......................... - ... -;- ....... .. 

·•ecv:en •ptgs., •lime•· -f:oss•i1s• --·1· ............... · -·7·5•'· 
.. , 1 

Shale, very dark gr,ay to• ............... .. • 1, · 

black:,. even ptgs. ,. occas ......... -· 

ional lime streak .. . ........ •-•2 ., 1 ··· 3. • I -- 7-7 · 

Limestone, vety hard, fin -
ly c·rys talline; shaly, .......... ·• • 

fossiliferous · l · 

play ehale, light gray, 

ver--1 ,soft, occasional hatd· 

calcareous ·stread, and:--

lime incl.us ion, ·conside:r 
able ·cor·e ·ground away ... I 18· 

3andstone, ·light gray, 

78 

: ~ 
··) 

· 9 ·I.· 97·"' 
- i' -!-~ --·- .'. 

3 

3 . 

· --coarse grained · · .... · •· ----·- ·-- · ti_..;_ ·-6 -- -+-··97 ..... , 6 

::,;~;.: .. ;._.:•· 

hal·e ,· light· g-ra.y·, sandy·; .. ---·-•--.. ·-· : . .. ,. 

·· --mi cac-eous· -s andst one·--ptgs· ·---~3···-'·· ·-3 ·--- ·-:l:co--· ·9: .- ···l 

- •imesto ne·, ·very har,a:,--·sha: y--.. -t-+ ·,·5'---·;· .. 'J:O:l·· , ;·) 
• • . 'l ! -~- •••• 

i' 'ha:le ;:•-light cg ray,· s'tighi; ·y:---;--r ,-;-.. _ - , ·--·-:--;.:. 
- ·s a.na:y,·--·evt1n--1>·tgs;--;·--uc·ca.-s· : : ; · : , ... ;v" ! 
'- ·-r-:·na:r·mtaaciea·ui-i' -·--c· · Jir ~ · ~-- 7 ........ ·-- ... ·-•..t. . 

(g~.~!Y.., .. _L, . .,_I-LLIMIBdN · : : , , 1 , 1i'd!s<_!fQ.,r' LQt0l5..c.[...1.-W.. ,.ii~~i{i 
;.-DRILL RECORD' i ' ; ' • ' • I ' I·: I 1' 5-8S-4E ! .1 ,, 

I ... hr-·1- ---.-.... T __ ,._.,__+-+--~---1- ___ ...,._....., __ \-- ...-.....--; . --r -_ .... ··:t:-"! , ~, . 

• ' . ' ' ' ' I ' I I I . ' ' I • 

jl.0~6=rMf'~'llf~'-f--t-l_lll'f'·f'~lo,~!•,~r,)e•+~;~~'~·::;j,;.:·<~i~~t"OJ~,t::('_.:<. 

"i+~~,f :~f:~*ti~ti-~1r~~=;t,. 
OMPANYJil[adiifo'n ·coar~cbrp;··:-1-ioi.:e'ffo~ ·:2r·~----;-·-.-............ ~ .... i .. 
.. ,.,. ;._ •- •.•••.•.. ·- ~-----i-.·-'-·••t---·- -~·--·--· ·•·--'- •..--•--- ....... - .... --~--··•-·--··- ··~··--·•' 

ARM - . . HOLE NO. ' : • · { 

o, ,, ...... , .•.• ; .... ·•- .. ,-STRATA ---~ ···-- ·- ; .. --~· . :hlck~e_ss_ 1 · ' ~eptt 

· 
Feet- In, Feet In. 

~ . . -.-. 

i:)hale, ).ight. g,ray., :e .. v-en .. . . ... 

.Ptgs, coal ptgs.:at: .. 

I 
.. bottom .. . . . ... .. . 5 10 . 111, 

. Coal . . 1 3 . '112 

) Sha l,e, gray, .. fairly. soft., 

.. , .ev-en .Ptgs •. , .. occai,..i.onal : ..... , ... , .... , ......... . 

.. lime .incl us.ion,,. cor.e .pa t-. . . 

... ,,.:J.y .. gro,un<L. away. , ................ 2 ..... ;. 9 ...... 11.5 

. !3J::ta.l.e ,. J,.:igh.t....gr a;v.. , .. lami n. . .... _ .. ... ... . . . . ..... 

3 

r.:·: ::·•: 

L;i;mes:to: ne.~,s_i;.r.f ak1"' "·8:an • ·; ..... . . , -·. . -;--•-- ... .. . ..... . 

~ 
... ..a.fed10 .. :f;.oe:;;;i.lif.er.o.us •: .. bro ,n ........ :. ,. ·-·• .... _ 

. tQ.war.d .... b.o_ttom · ,. -~ 5. .. , .... , .2. :. L..l20 , .... 2 .. 

;_ .ai).ds .. t!,o i:le.~ .. :l]gli::. J .. gr.U ,. ,me chum ............. ,-....... ~+ · .. ' - -· •/ ...... • •. -1-.. ·1--- ·.,_ --~I- •. · . ' ;. , l • 

' ' ·. , d· ' ' ~- k.:.' h le , ' ' · ' 
__ _gJ;a~n:e ,.~wav:y..,.u:aJ!. :.s a .... _ ... ,.- .,. -'. . , .. ~.: ... ... 

' Jijrea.kS:~a.n~ ~prg~ L.l .. f- .. ..: : .. ;5 : .. ll .... 1261 l 

I.nterlam1nated.,.l1ght --gray ..... . . . . 

..... :S,ands tone .a.Ill.; dark. g:ray 

.. . shale . .... . L.. .; .... L .. .. . . 1 
.. : Shale,. gray, laminate.d, 

... ... sandy, sandstone .. str.eaks 

!W. ahd ptgs. ,'.salild. decreasipg 

,; . wi.th depth,. occasional 

· thin oil shale streak, 
core partly ground away 
in places,· brown .lime-

. ".i::·stone s,treaks at bottom 

•( •f:il;l.al e, gray to dark g ray, 

laminated, fossiliferol.15 

"\ and slaty in places, occ$,-
L. si ona.l brown limes tone. 

66 

1 .127 2 

10 194 

::::::·'.·: .. 

}.-1·, ... in.clusion. in..placell ·; ........ --10 

.. Shale, .. dark.g.ray, ... ;laminat,d, .... ---· - • · · · ! 

\ 

.. s~tghtLy .sandy, .... J.iight -gr .y, , : : .. ~ ---·:-- · ):· · .. ·.:j' 
· --204 

, ... mi.caceo_•us s.andsto;ne---ptgs , 12-- .. •:l.1· i·: :216-- -11---, 

, ... "hale,· black -- s laty,- coal ... · --- ·s ....... , .... -,· ·- ., ............ .. 

. ~ ' . ' . ' ' 

--· -- --ptgs-, • ..... , .......... : ... · .1 .. ~-... . ..... _ , -l • , ... 217.. .. .. .. 

Cou_nty. · •VlIJ:iLl·.AJil!BON • .... :----'·--• ... J ..... , ... , ......... , ..... · .. , ..... - .. :--,·;r···; ... 0 'J,O 5,. . . 

i ' ' , ' . I IJ ...LJ L I . : I ! i i , ['.: cx,N~. ' / .. ,,,,,,,,,; 

·-!T,-:..DfULL.,. R,::.CORD -+-·-·t--+- - . .-·, ~-1-..j.-~--t-·-r-t--1-+--', 1--r-r--,--·"'·r--··· f.:::::•:;,: 

(
439

,'7:-::!~\-~3°! ..... 7. ~ ; .... ~ -i-d· ~ .. J : ..... j_.~ ·~--1-i ;,.+-5-!8S-4E ' .. ,! 
! ! i J I · , ; '. \ J ; \ ; J ! ( I , I :, 

·1·--·r' ·7-- t · f"•'J" · r·-J ·-1----r:·,-7 ' :-::L:--1---- .. , ... 1·7··-- -r--r-r .. r.' I • ; ' 'I 
·:--...... ,,:--."' • ..1 .... , ...... .-, ..... :. .. 1. _,.>~ .. ,, .• :-.,··.:[ 1_.,,! .. :I .: .. -.. J ... ,.- ... ---·-·.-~., ... ~ ... •.• .···· .. 



R
18260

;, .. ,,,-~· .. . -:•.· ... 

In 0. Milare Corporation; ... __ neute~, ~- i. nfud~ an4 hot~a hi~ca!Cll, ~ch.. Pa~nt~ 1~ ~ti,.. ~. ·; ~-tr-
,;;~~;~~.~~~::::;*"f:t~l~~;+!'f~lla::t. if."'f l;.i;~h·· ~~i~~~r;-·1-·r-nti~;\!i1?.i 
· .... Madia o·n · Cna;l "Ct1rp;··i-iota·No: .. ·~- 27: ... ~ ... ~.......,-•.-i ....... c · 

..... - ...... ··-· ·- --·. ··-·····-·;·-+-.r-HOLE"Nb . ._,, ·.r·- ·--~·r-; ;·. !· ··--····::··· 

.. STRATA ... ·•·-:·-:·-··-·· .. l-··· .. ·1- Feet r In. I Feet I In. ThlcknesS" Depth 

---------,---11. ,_ ·-1 - ......,........,, ... __ 

11..e,. light .gray, f.ai.rl· .: .... 

>f.t,. coal ptgs., care ... 

irtly. gro.und away - .......... 5.. ... . 6. . 223 6 

1le,. light gray,. sandy, 

uninated,, occas~o?al ..... ; .. •• .. --.~- .... : .. - •--·;-----.. ---.-: · :f;i:;:,{;: 

> al .ptg. - ....... " , - , .~-. . .. 11. .. . . . .. . 234 6 .... ;,., .. 

;erlaminated. 1.ight,gl'!.a:y , ...... : ... 7 -'-·: .... ;-., ... ,. : .... ; .'.;; 

mds.tane and .dark-g,ra.y:. ............... _, .. ~ ..... _ ........ - .... ....J;_ .~ .. ""' ... .;.,;:-: 

1ale,, .. micaceous -ptgs.~. ~ .... J:3 ... ; .. :6.-.. L.;.24a, .-.... -/.; 

~dstone, ... lfg.ht ... g;.r~ .... :..__;_ . · · : ·-"-T· · ! .. _;_..L_;_,y; ..... . 
~d. . . . d .. a1· i ! : r i : : : i • r i l ;: .. ~:.-·:,: . 
• J.urn .. gra,J.ne ,, ... ,m1c c.eo ··-• .... '---• '--··-- · .. 

1 
.. :..~•· 

JCS.Si cinalc dark cih1!!.le.-i.pt i. i2'. .: .. ;7, i...+2sd . .c.J,_J.;: 
1 , ; .. : , 1 ,.· 1 r · , : : I •! • , ; 1 ; , ' ! ;'i;· 

•.· .. ~-,,t¼g-h.t 0 g•r•a;y'·-f'-V-e,py ... ,. -~ .. +-'. -j- ... f-- •· · 0 -1-i-·T -J+ .. ,{ 
.. , ' . 1 · . . t ' . ·1 > I i . ' l ! i \ l ' :,,, 

3.:D~~, ···l:IDeS· one rl.·DC(· U-;·· .... -··r--;.. . . : .... __ ·.:. ·-'--7·,_.;.. .. ..1... .. ;_·-r···:f 

Eons--at: bottom ~ .. , ... ! ... '..: .. : ... ~ .......... ,. -:5 _ i .. , .. -281:. : ... : .. > 
:i.le.,. gray,, ·Sandy:., .. mica- .................. .. 

eous., light gray •Sand-
to ne pt g.s .• - . , . -~· . . .... . 22 . 30:ji 

ale,· dark gray, ... -lamtnat ... . .. 

:1,. o¢pasional S·oft stre k21 .6. 324 

9;le, i(ery• dark gray, • _. 
aminated, fossi·liferous 1 .6 326 

ale, gray ·to· dark gray, ·sandy. 

aminated, coal ptgs•. at 
ottom · .... -­
ale, gray, soft, eore 
,ol':·tly ground'a.way· 
.ale, light gray, calcar>­
us; irregular partings -

5 

·2· 

10 331. 

.3 ... 334. 
; -

1i :335 
·- ., .... 

6 

10 

l 

·ading into light gray · :· '. ....... .. 

b:aly·, ·compact li'mes,ti!ine ... -1·:- ,· -6 ......... 335 ...• 6 ..... 

1terlaminated· light· .. gra:y : .... : · .1.._j .. , .... , .... , ..... _ .. -' ·, · .. 

s·andEtone and· :1±ghtf-e;r~"t·-r--+ .. :-+ .. 1· .... ~ ·i·-· -·-;..-

shal·e ·"sand irrcrea:s·i'ng .... · ·. ·•-·+ ·. . . ....... c 

, .. 

[\j/_:: 

' • ' ' . : . I • • : " '"'4'· ' 
,rth··depth'"· .... , ... , , , ·--4, ... 1 ... 6., .s .... ,.., J.··: ......... . 

-· · •·· .~·. ~--· ... _: .. J_ ..... !.-t-.J. __ _;__ ·- !.... . ..j ......... ~_l .. L.L.~ . .. ~-··••.----~ 

-,krtr,rA:rirsoiN j· .. -i---i- I i i i i : i ! . :,~;t;;;,No:810:5 .. '.iW{i 

;~~.~~~~.1 ·~- ··:_·-· ::~~-- . _ --~- .. L. ~ ... L~ c~ 1-~1~1as=4Er~~-r=[:•_:;:· •=;·:: 

·-L.L.L .. LL.L .. L c ... ' -'--"c....'-i-1. I ! I i i .. ~ ... .(..,,..~ ... :. l I '. k .. 

.... (.,,, .. , ,,· .. , .,• . ... ,·.:..:•.;','-':' .c,:,'i··,;:.·,,:.,,.: .. : ..... , .... , •.· :, ,.,............... "· . •;...· .... ,. 

( \ · .• ·i .• Jjhn·~. M~ro~CorpO~ahon: Ro~henler, ·k, ;, Bind~ and holu In Jea};;;-~h'.Pa~~-1~ ·/ ~·--4 · . -J 

if!J:J:::C~:~::-L:::::~~~~>\,::;: .. _~. fi. fir ... -1 .::7':~~=-1r·:. '.._; :·.::·::::1[ .. 
·, ! I l 4 ' ! I I I ' ,T. ' . ' R. I,[ E I Si 15 i I . ' ' ; . ·~•··'''·'•'• 

!oill~ANY Ma.di s:on doat·co~r::-1•-ifot.n.o:'", 27 ' " : . • .. -~ .• , .... ,,,,,.,. 
....... ·r-·-•···•·· ..• -- - ....... - .•.. ;,. .. , •. .2. .... ,.,. ______ ,__ .. ,.--•-~-t---·-· - t---·-- ---· -•·· 

~ARM · , HOLE NO, , · .. i , 

lo .... / .... __ ·; .... _,_ .. ..:_,., ..... :.STRATA ... --~·--·-~--·--·---.... 1-.. ~::~.cl(n~ssln, I Fee~eptt In .. 

Sand.stone, .light gray, . ~.~:-:.= __ ;., .. \-::---' 
..fine ,grained, light.gr .......... . 

.. shale streaks. and ptgs •· ........... _ .... :· 

.lime. inclusions at bottom 3 10: . -3441 10 
' Shal.e • dark gray, . la.min,- . .... .. _: ... .. .. -

:ate.d, san.dy, .light. gray, .............. , ... , ....... ,.. ...... , .......... ,,,:,,,,\,,,, 

... sands tone streaks .and ....... ;.. ...... .. .. ..... ....... .... ·····• ... , .. : 

_ .~ .:..:p.tg,s.~, ... sand .. d.ecr eas .. ing... i th. ......... _ ................ .. 

......... ·.dep.th. ....... , ....... . ........ , ..... , ... .c .... ! ... l .... ';' ___ : .. 2. ,. ·- 3.52 ... I.: ....... .. 

, .. _,Shal.e , .... dark .. g ra;y .toa .. blac , ··--·-~----- ·--• .......... . 

: ......... laminat.e.d,,. un:if.orm.. :... .. : ...... ,1.7 ._ ~ .. 5 ... - , .. 3.6.9 . di .. :> . 
''S:.h·'· b·· . ·:.,.:: .. · , ... · .. 
;.-.: a.1...e ,,_: .lac.k, ... ap.parently, ... >-.. a-.-;-.. i .. ~- "-· ., .... ; __ C...... .. ... ; ... '.;_;,.: 

C; J ... :L .. eontaiining.:..s.ome.:...oiL.or:.hitwni O.US ... ...;....:..:, .. ~.:...:,,., 
-; · : ··

1
• · •• - I;... ,. k . · · · :· .. •l ·· •··· i • , : : ; ; ; ;. : ;·: =:: • 

.. 1 -~~ tter., .. ~Light.1,y ... inclin d, .. , .... , ..... --·-,- 1 ......... ,c· •· .. ,.. .... ,:. ,., 

: ·: ~~I:f~ :~;;: -~~ '~.·; :: ~=c:.i:: ~ .. : :~7: t .. '. ·:.g~ :·~:~~~ ~·· : ~: .... i · 

... 'Shale, ... grayi, .caa1·:.ptgs. . . _ ...... -•- ....... 

at top .. _.: ... ;,...... _ .. 5 .. 372 .. l 7 

,,Shale, .. very ·light. 'gray, 

very sandy, .irregular 

.ptgs.,. · 1 2 .111.\ .. 375 16 

Sandstone, light gra.y, 
.inicaceous, medium to. 
coarse grained, loosely 
cemented, occasional 
light. gray soft clay 

shale, streak , 125 I 9 1 · 401 · 1 3 
C' 

• 
:::-:,;,· 

.,0hale, dark gray, lamin- . . . -· .... • ,;,,,,,; 

a.ted,. brown .limestone 

, . streaks and inclusions . 3 .9 ... 405 

,3-,, Coal, - be ne . .. ... .. .. ............... , .... _ . . ._4 .. -- 405---•1 .4. 

.; .... Shale,: dark, gray., .larnin- ........... _ r .... · ... · ·• -

; -.. : .~ted ... · ....... ,. :'.. . . -+ ... ; ...... ;·"T -,-~ ........ '. 10•; -:- 406, · 2 · 

1,LI!L"'mestone, .. 11ght- §ray•,·-- , . ,.-.. ,-i-.--.- ... , ....... • .... 

~ •: . • , ' ! . ' : . I ! .J . 

~ .. ·; .f:i,nely :cry.~t1;1'll•J.Ile, :--,--·· --··,·t;,·"'.•· r:·:0 ·--- • • ... .. 

..... harcJ,,.f.ossiL1ilfe.raus .............. 2.a ........ 7. -.408 ..... g ... .. 

eounty, ... ·WII,LIATulOO-H ... - .............. .., ._... - ...... , ... - ........ •0:t05 · · 

r I · I · ,. , ' t , i I Index No.· .. I \ ., ..... ,. 

Tt.-oR1Ltl,.REcoR 
1 1 

, · . •-+---i--1,Ur;::::::1 

. , , ' ' e· s 4 . ' , ......... .. 
!Fc:1~!c:-l,:~0)...,_,1..

1
, ...... 1 .... ~. .. .; .; .. , .. 

1
, ..... 

1
, .. : .... ' ................. 5- ,- E, ..... , .. ,;·· · 

I : 1 i 1 
\ 1 · ! ' ,· I l t . · ' 1 ! ,, 

r-t-.. 1·-r-r•1 .... t Ti" 1· ,.. 'r·+-1•·"'-- ... 1- ·-1 .... l .. -r-·"·-t•-+ .. t r--;: 
... --, ........ _ . .... I I .. l...L ·····'·· J. .._ L ' l " .... 
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: (,.-'-"' ; . }' ....... ····--\' . . , . . ' ... -,a·. 

~~~bn 0, ·Moore,Corpora. , ~aCbester."~: ~--~~dJ an~ hol~B ~ lea~e~.•.~ch~Pa4nted 1005. _-Jti1~6:i ;·· -~H-:t...::.· .... . 

·:~4:!~-=-:.-::·_~i¼~½ij).r-:---F--•~~~fJ.➔:ff~sr=.1:~~£Q=:t~~~=~;;~;,,\;~!~; 
'. , l)la;/l.is9n, __ Qo;1l_ .Gm:.n. --~~L._"'.,N~;- ;_2'L~- --- '. _ i ____ --

. ; HOLE .NO. · · f 

___ , _____ . .... . .. . STRATA- - -~~-,-- Thickness Depth 

F'ce't' 'In, Feet In. 

•hr:J,le, gray wij;h st~eaks. __ : __ :~_:l~I · ,--
:of fairly sof .t shale wi h_ 
wavy .ptgs., .core.pai:tly ... 

::~!~~~~-a~~~" ~-+-•--"----• ··•---- ~-t-~_:jfo.·_j; __ !i~ .110 
,hale,. gray, ,sof.t; core ' · .:.:·; ... )'. 

mostly .ground ... away: .............. 1 ...... 4 ... .420 ,· l..2 
:hal· J:',i...t· · -, . ;-

e.,.. igu. ... gray, .. v.ery.. __ -··--·----··-- ... -··- _ __ --•·---+ 

.s.anct;y:,_ '.light .. _gray ... saind- .... ,---·•·-----·· ·-- ... l ., :~.,. •. 
t . · · . ' . 4 

s_ o.ne,_ s_t.r.eaks.:.and. ... p.tgs ~,. _____ 4 _·'---- .7. __ ._ ..• _ 24 ... -.. ·-9 ......... . 
'h · 1 · ' ' · 1. '·• ' t 'd · . . · · . 
, 9' ~,Lgray:,,. amir,ia,13; ·•-·----'-i•-•;·-•- , __ ; .. ···•·-··--- .. ·-;------· 

.c9.aL_J)t,g$ ., __ at.Lb:o.il.m.m __ ;_ .L __ \ ___ Z/_ ~-'· 8 .... : .. '. ... 428 _ :5. ... ·. 
'h l ! . • t ! ' \ l I : 

, a e., . ..._greenli.slL.gr.a:y,:,: __ .:_ ... -'--·-----' _;. _; __ ;_ -'-- _______ - .... 
1,. •I-. ·I, t·· t. ; , ;. -i~•-•·t - I· t· ; " 1 ! ; 

S E1,m1y.·,---Calcar eo.us , .. ,.fa1;.r .. ·-- ,--·: __ , r ·:···-•-··-··- -· --· • 

1'!1/f . .t,:_wavyL.ptgs'.. ; __ '_ .. '. .. _: 7 .. , _, l. :,155 ... 6. 

,imeiitone, __ :very. light_ 
g:r:ay,: hard, .c.ompac.t •. 

iame .. as· above __ . ___ ·, .. _. _ 
3 
2 

iandetone, coars.e :grainedf 
loosely cemented;.oonsid r~ 
able oore ground :away . 4 

lhale, light gray, .. with . 
light .grays anistone st-
reaks and ptgs., .brown 
limestone inclusion at 
bottom 

3hale ,. gray to. dark gray, 
1 

1 

6 

.. 438 
, 440: 

j 

444 

446 

.. 7 
7 

7 

1 

laminated, slightly sandv 3 11 .. 450., 

'.!oai, bone - _ ... - .. • .. 21/rt 450i 121/2 

Sb.ale,. gray, .sandy,. ligp:t __ .' _; .. 

gray.sandstone. ptgs •... :--·-· .. -·- ·,-, 11/2 ... 451 ,.J .2 ... 

Interbedded. light ,gray -- --- •· ---·--- .: -- .. :. ; .• --· 

sinds.tone. and-dark, gray: --···,-•.:- .. , ........ , .. -~--:..··-· 

•:-:\:,:r: .. 

sandy· s·hal:e •·-.·•··· • ·:·- · ,--· , _____ :._ ,. ·1-... ____ , 1. -,- ... -452 ... . 3 .. 

:·:-·: ·: : • : ·:-~:;:·t ::~-!::T :~-~:::t_:-~. :: :_ ;_·: ~:-:-·:::;· 
•Y•-·WILM-AJ.rs oN t·-·•--+---t-··s-

1
------+--- , · •1---'----,-,--+--~•· .o.,.io s :.::1;:,'i 

'1 . , : ) . ! ! \ I ! ! ;ln~ex·No, \ i :§.::::::,· 

~~;-=~-,~~= : . : ·T I1=ri--r:r~::::ct~t~r.5t.;;;~sL~~ ,-:;~~-;~:;. 
! : , ; ; : : , I I : I ! I I I I I L _i · • , _ __,_.J ... l. .... c:)':··· 

~1?'';£1'~;f ;{;;:~;~~:;;;~~::'::~'~:;:j';:~'.~:,s;_;;~if i'1=:il•·•,. · •· 
HEET-,--·---6--•--·•-, ... ~ ·,------ ··Wt --·d·"rr,·,-· i·-"·5· -1--c- ·-i-j-:t . 

. ' I I ' I 1 l 1 I ! IT. ! : 11· ~ ,,.1.!,1, S, l f ' : ' I :, ::=!;.:,!:~;:: 

roMPAN'i' Ma"t'l:i l'lan"Co aTCol·p--1--·ll'fot,n,ct:··+-·'27 -. ' ' 1 · !-;, ... ,,, .. -, 
' ... ' · ... _ ..•. ··•···-'-··••1-- ; ... ___ ·---·----~--;...• i. •. -~ .. __ L, ___ --- ·---.. -·· - ----,-------· ·-- • ••. : ( .. 

·ARM · I ' · ' : HOLE NO. . · . : : I · : 

• • . t , • Thickness Depth 
0

•··1-··-·:-·""'••-•-•-1---:-STRATA- ____ ;.... '. ,· --··Feet-~ In, -·· Feet 1 · In. 

- ................... ' ...... -~,. .... _,__...,._._ 

.S;3,;nd.sj;_p;ne, light_gray/ _;_ -----·- ; __ , ..... : .. .. 

medium, grai. ned, micac.- .. ---·- ... - ..... . 

.. eous, . o ccasi onaL dark,....... . ··--··-- , .. . 

shale ptg. . . . .•. --"·- ,.... _ l . - 6 .. . 453/. 

Shale,. dark g:r:ay , .. lamin-. , ... ____ .. . . 

. ated, .. oc,casionaL s.~i~ht ·•--:--:._, -• -·'- •-·-•----,· -/i};);;j: 

9 

.ly sandy;. bed, .. foss.111- '-·--- ......... -'-···- -· '--·--·--·•·····'·•- .. •. · 

----ferous .. '.a,t. .. bot.tom, ... · · ·-:27 ....... : •-1--,- -~--480-- -10 .. ; 

- ,-CoaL,-:b.o.n:e.: ... _ ... ___ . ______ · ' ----... : •2-- -~·- 481-•----k .• :\ 

--,-Limes.tone,, .. gray.., .. v:ery- .. _;__:;_ .:..,-----,·--- .-, ------a . '·: ... 

. "- l f · 1 · f . ' . 9 . 481- 9' . '· ·•• .. · 
--, ··--Sw.a -y;.,... o.ss 1.. J. . erous-·--J-. ...i.. -·l-·-·----·'· .. ;. -- .. ~- -•-- : -- -'- '·-··' ,,, .;/;· 

: s · 1' 1 
. • • : l , , 1 • : : : 1 : : 1 1 .~::-.:·.•;.·· 

--·· . ha ,e,r--very .. da,r k-g-r;w,-,-. 1---- •---·------ - ,. ·--·---- '·-·-•·-···•-·- -•---'·--,··· • ... , . .,.--

! ; • ' : -. I I • • : ' ' • ., i ! - ;::,':; ,;.{f 

-· -,l1me...;s. treaks .. -and.;-:P;tgs-.-i- ·---l ~-'· •-lJ.;.. s-4$3i--· -·~8-•-'1:":/:.-' 
. ·' . _,; · · · ' ' -; I : l , · ·. · . i i, : I ;I\·: . .-:.:,: 

1.-mes-~e-ne , .. ,g.11.a;,v+-v:e-Fcv-·--t- •·----··--·-- •··--- •-~·- ~- +--.. µ... -•-
7

--i-;::,:•:···. :· 
• ~ _1 I 1 , , , ' ; 4 j • i ' : i' ( ) ;i ! t 'j,_-; '..:::• 

,sha,l1,1-,.,.fosB1,.l.1feroµs .~., ~-5 .. : -lL '-'-•48.9.-~ ••·-7~':-r''··,::·· 
' Sha l ' ,;_ 1· k - 1 ty.. 1 : . · • • • ' : :. ,,., •• ,,. 

... .· e.,,. .. .,. ac , .. s ·a. ··-•·1-----· -'··-•· ._ ... -·-··---'-··' '-----·.:,·.,,, 
: ( . 

. !·>-· -.··-

· ...... occaai.o.nat- vertical 1and. -- ----•··--· - ·-- --- :,,,·./'•· 

.inclinid p.tg. - .. - - - _; __ , 4 5 - 494 

:/Shale,,-. g.rey., lamLila ted, 
.ocoas.io.nal inclined -ptg. 
pyri tic. fo.ssi-ls at 
.bo tto:m· ... 

i ·!Coal No,- 6, pyrite streak 
ti at 50.1 1 8 11 occasional 

· shaly streak, coal• broke/n 
in placea•-but.inosti.n. 
good condition 

;Fire clay, .. gray,· fairly 

3 

5 

soft •· - - 3 

-Shale,•-··1ight ·gray, slight y · 

.• - • !~ :: 

497 . -,.•t4.~-n. __ 

7 

j • -

50; \>r·;' 
-:·'.·::'.::> 

505. · I ·7-

---·· ·sandy:•a-nd--ca·leareous•,-··---· ·----·--· · · - -- ·---.-.--·----.•-

--.: -eore -1nioken -in •places -·-··:--·---8-·, --· 5 ,- ---•514 ·· ·• ·-··· 

'----; Shale;·--Jiigh-t 'gray,--v~;i,--'----'--·--:-; ·,-;___ ,---~------• : ':--;­

___ , -sandy-,-f·os silif'eroµe,--t-1---:-5-·--;·- , -,-- ;- -i---!H9::- ,---;--, 

,-- , :: :~~: :--~ ~·~--=-:::: __ . : ~:I1:::~_ct:_t :::=::L~i.:.::; : _=- ::: -:c:~:~~~-~~ .-:~~t ·.~ · 
· . . I • ~···-'--·•-·-·'--• -'--·-- ·0'105-.--

li:,ounty_ .. lgILL·'I-~"SQ:'1..T •···· !" - · 1 
-. , ; :Index No. 'i' . ;.- ... 

• I v, .l"U'/l. .L'i l l 
. . ' •••••••. 

{-:,c~i:>RiLIL.RECORD -+-·· I ' 1---+-f--l. ' i . I : I : I ! ! I\;,;,;;,,;~ 

143037----4'1-IT-3~........_7 · · , I-·'- ~-·t-· .. ,-. l -5 ·8<1•-4W.- .--;-· ·-
~·--<- .-; .... ,.. ::~ "•·· ·r -·r·-·•- -- . 1 I : - . ...., .1.-a ' ' 

• ' • , ' 1 • • ' I , • : 

l. l- i----L.1~- - f --:-; +-·-r: -- --· - . i , __ ,1 -+ i--t ·,. j-+-; I , -r-1 -
r 1 , t 

1 t 1 1 1 I- . , I . . . 1. 1. 1 •••• -~-- -· ~- ··-·:'· . •. .. _. .. . . . . . . -· . ' ... , .- .. ' ,.• ,. . 
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.. ~·- ., .. ---~ .. -... -: .. ;" .. ·_ --~--.:::.'~: ___ : ~--~·::::,_:\," .... _·~:~-~~;~:L:·:~-~~i··'?.:~\?)~ ____ y.-: 

Jolin 0, Moore OorporaUon, Rochester, N, Y. Bindeii and holes m· leal"U, each.Patented 1900, ', l · 

IHEE~:.::~-;-:~;:;I?·~~~::: .. ·:~-~·--;~::2::.~.t5~TiiiL:~. -·~··:~l .... 
:oMPANli[Jdis6 d· ~o~r· Cof ~--· - -~:[E :N~: .. L;;_, 1 LJ_/_.: , r,,~,;~;'i!i 

:'ARM ' -~-- ...... , ...•. ___ ,,. ~---~---HOi...E"Nci~---~ ·-- __ , .. _, __ ~------- . .1 •. ·;:.-: • 

lo . . ,-STRATA . ·- -·•······I·-·- .:r~r_c~~rs. ' I ·· . . Depth 
Feet ~ _ ! ~eet j In. 

1 Coal,. bone 7. _J. .. 519 7 
Sbale, dark gray, very 

sandy, light gray sand­
s tone streaks. and ptgs • 

. micaceous. . ...... 17 _ .. ll 537. J. 6. 

Interlaminated. light .gr . ··•-- ... ····-· - ........ . 

sandstone and. dark gray'-•.---- ...... - ....... . 

. shale., .. s.and decreas,ing -<---·-···,-··· ... ... --····, 
. toward. bottom .......... ----7 ... ~ - ... 544). I. 9. 

Shale, .. gray, ... laminated, .. ·--·--·--··' ... ------·•'·-- ...... . 
.. 

1

. -slightly. sandy, uniform .... : . .. : - : ....... . 

.. hard, .mi caceo:us .. p.tgs .• , , ..... -- -·.,. .. ,·--· ...... ,... • .- . 

·, -spa,r.ingly :fossili;f .. eJ;'OUs: ·--··-'·--: ·•· .:.. . .:. ... ;._.,, ... 
t , ..... ,_ .,."h- .. ·• ., .. ,, ··1··· t . · . . . 

•·· 0war-d. ~ott01n,, ... c0a .. p: gs •.............. --··-··•··-···· 
at battom. <'-................ 1 

,42 ... l-'. ..•. 586, llo 

Coal, -lfo, •. q, .fairly. clear:i,, ........ - ·--···· 
core in: go.ad condition, 
occasional clay s.treak 
near top, occasional . 
_pyrite streak, :pyrite. 

· in vert-ical ptgs., · I 4 
Fire cJa;y, gray, soft, core, 
. broken and partly grounc 
away 3 

·: 
j 

6 591 .4; 

8 595 

. . ~~l~1~J~;:i 

::~tli\ 

•••• ,, • • •• I . .: ••. . ..•... --· ·.· 
......... ,. I., __ .~-·-·•--- .. ·• ... 

' ·-••-- ·- •· 

...... - •· .:. ... .. . -··· ..... -·-h •· . ., •... _ -·• ··•-··-· - .' :.: . 
.. -~-

1. I •. ··-., , I , ~--. 

County .. WILIJIAJ,i'SQN· .. ·- ·-· • :··~-·· lnd~x'Nd. E}:/.QBii:,/,,;: 
• · ',.' I 'l'l~I. ·•.,ca,,,,,, 
: ... T.-DR'ILL RECORD ..... .J,,_J_ __ , ____ ' ! I : : ~ , . I : : <:

7
?:·· 

!430,a7-,-4ll~-9:30)...,1 , .......... ·, , ... , .... , ... !-•·;-·~· ••···-f-f-·l--t5 .. 8-S-4E ~- ··, .. , · 

; ' ' . . ' ' I ' i ' . ' I I ' I i I .. : ••i••· ... ,, 
'·•···1• 1···1··· •1··+·-····r··,····1-··•-·t·-+-. -.. -. t-·t ' I 1 • ,· • ,. 
• I i ! : ! ' ! .. .I . I· . I l i I '· ' 
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_ Thlclmeu. ___ .Dc,th .-l 

STlU.T-"' 

- ... --- - ;"- --- • ·-··. ~ • I -:- ! : ... I ! ~i;f-,4.:~:\t-:·· 

_ Surface clays• yellow• ___ _ ___ -~ • " _ -~1 
1 ·_sandy .in ,Places __ . ----,-- ___ .20 __ --,--+ ...;__..,20_ : : 

_ .;... .Sands to.ne ,._light _br01rn,. -l----- . _ ~-; __ 

..... ___ f:ine.to~mediumgrained, ···-·--·--·--- '· 

1-.. .;...f.riable ... -'. --,- --:--- --'- .---4-L-6.._;_1-i-.24. - ; ; ,: 

,-.;..~ p2a;i~_ba.+e:.-.gray, 110:ft,- .. : ' ; I I I 

F-++,-1
8Dl.ig~tl..~--2 and.Y:• ~r-on .L' . . • : : ~ _L_, I 

i=--+ic;-:.., D~e.d.'..a.t ..:top• : . . ___:__s . .;...."-$-•4' ..:..-:0:S-++--H 

H➔.u;.._ oa.~;j.lJone: ci ' .' i_ _' • ---~---'--~: : ~~ . !: 9ri.·. 
l..+ CJ.a..1.-:--&hale gray --Bof1 - · · ' ' ' ' ' 

I . :: ' •. , . ·' l I I : '· 

s!ri;~;~~~- ~~~;! -~·t·~- ~ :- . -- --=~~~:- --~9'J 
: . light gra.y sand .ptgs .. l -· -ll - --S6-

~- Sand.atone, g.ra:y., ehaly., - .. --- - -- - -
.a 

:- 0 dark .shale streaks. at -··-
-· -top ... - • 2 - 38 -8· 

Sha.le, gray, sandy, light 
.gray sand ptgs., soft 2 ll -41- 7 

:ia.ndstone, light gray, --

fine -grained, shale ptgs -- -ll ----42 -6· 

5ba·le·; gray• laminated, · · - ·· · · 

'· ·Bandy, light gray sand ·- ·· -· - -:--p~;,,,,,u••::·-

-·- -streaks and partings,· •· '2:.----- i-t-j. 
-'-·..;.. -sand· deaaeas ing with - ·· .... · - -- ----·-- ; ; i 

h- -deplh • ·-·- - •--·-- --·--'--- •· -1.5 -- --s--....:.....!5-+---;.....,c-J 

i-,· 3hal-e ,- ·gray to dark gray, -· --'-- ' ; ' ·1
 

' 
! ' :- I I 

~ ·-t- ·smooth··textured ·· la.min- - _..;___,_ ·-1-:---r -''---<-_...-4--' 
1 ' f ! I l l • 

l-j- -ated ·· · ·,- --· · ··-- . . - ·-53--- ....-,---1--ll:J,:..· -+-+-l-1 
l , · ' ' · 1 I 

j-f :lha'l-e.-;-gray,--1a.m1na.ted-,--'- · , ; : : : , i , I 

r--r -w1. th·-brciwii- liiile1ft-<fne·-1f-e-r eeJte:5'- io-'- tr.r-'-:--t-_,..--h 

I ! ' i 

1 
I 1 

0 \ 
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____ Lime. 1;1hale, dark gra;:/,. . 
.fossiliferous . .l. .6 116 

.. Shale,. dark gray to. almost 
black,. laminated .. .1 .4 ll? 4 

. Liines to-ne, darl!: gray• .. . . 
.shaly., :fossiliferous . .. ~ -· 1 10 :118 .2 t··:f=·:•:· 

.. Shale, .. black, smooth .te:x- ...... __ .. _ ---
_tur ed., .. laminated __ .,-- ___ --- . . ? ... -118 .. 9. -i 

~-Shale, .. gra,y.,.-l.aminated-- _ .? .... 3 -126 _____ ) 

...-Shale,.-black, .laminated,.---·--·.. .. -· _____ _:j 

L..i ....ll'ith .coal ...partings :-1---+-.:. ... ...c2. . , .128 ___ . 

. l .... '. Sha.le,· gray, ·] emi na ted ;_~ _ .. _ . _ . . ~- ..!. 

-l-1 :.::g~a~ng ... toc..aandy \sba;, ~ .: _.i__ . ---- ; ----- _i....): 

...L..; ... oward. .. the -.bottom--·-~ -- .3. , -.. 6-_ ',,131 5- --
• 1 :::,, ' , • _,~; l 1 • 1 

... h,hale, ... .da~.gray.,-45anclJr,. . .. .. ---· - - • .. , 
. ' ... with . IllallY _;J.igb. t. _gray .. sax l. . . . -- . . . . 

ptgs • ., :wavy .ptgs~ --·-·--, .. 17 .9 .... 149 2 , 

Shale , . g r.a;y, · .. la:mi na. ted, : 
.slightly.sandy, cilev~e. 

. _ inclined. apout 10 degree a 10 

.. . Sand.stone, light gra;y, 
very eoft, fine grained, 

.. sha.ly. .. . _ 

.Shale, gray, soft, with 
brCNn limestone streaks, 
core mostly washed awa;y 

,andstone, light gray, 
medium grained,. soft, :wi h 
dark sh.ale ptgs., mica.c-

2 

4 

10 . 160 

162 

.166 

. eous __ . . . . . . . .. . .. _.. __ 29 . . 2 . 19 6 ... .2 . 7 

..:.....: ,&rd stone., .light.gray, , ------1-- --j 
-t-t .fine grained, .shaly,.~n t .. -~ ~. l __ • -"-'-· ---, 

--1---<--ir:regula.r coal ptgs.~-lllii:a.c.eoue ,. .. ,-c---;--•--'-i 

-~~~~F~;~;:n~1.~ -~i1~~~l ~-t; ·-i ::_~i ; !1~~ '.-:-j 

) 
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- -'••. 

No-: 
Thieknua ------·- ·- · · .&TRA.TA ----·---- - ---- Foot In. ..... In . 

•-- S.aod.e to De, .light gray, .. - . - - -·- --·• . - - -
. - ;medium grained, . with .. -

-·- brown shaly .streaks, .. -. - - -... - --
micaceo us· in places .4 .4 .299 .9. . ' 

- . Shale,. very. light .gray, -- - . - .. -- . ·--- .. 

... .l!andy, .light gray sand- ' ' 
-

: - . -
.. : stone.· part.ings .... 6 ..... • 9. .306 . 6 . - - . .. 

- Shale,_ dark. gra:y., .. sandy ~. --~-- -·- ·--·- .· ·- --·-
. - .micac.eous, hard._ ,even .. .. -- - ·- --·-· 
·-- -4Jar .ti.ng s . ___ . · _ _,_ _____ ., __ 4_ - --2- ~~l.O. _:a __ 

: _: Cl.a:y, sh<1-le,. veey...Aark. gra ,., - - :. ·-·- .. - --· - ' ' 
.....__ .. __ 

i· ! . soft, .. wavy . .J;)ai:tings ~ .. ·- .. _2_ . .6 ... _1.SlS, " _ _2_ T 

--,- ---
i ; Sb.ale, . .1ight :gray ,'...a o:f't,. 

: : I 

-.-7 
- - -,- - . - .. --~ .... -~T· 

' . 
dyJmi , I ____ 2 __ : .6. -,-515~ ::......a_ ..,.., --Ban ., : ca.ce9us -l--·-i· - .. 

2__: Shale, .. gray~ .s.andy, .. lam- : ! 
. .. .. ·- _._ ·--

.. -inated,:. fai i:l.y hard_ ... - . 7 9 . - .,323 ·- fj .. 

i 
Sha.le, dark gray, '.grading .. . . . . - ·- .. - ... 

., . j .i.o. black.at bottom, .browt:l . - -··- - :_ji_: 
' 

, 
.limestnne. inclua ions. . ? .9 . ..... 3:.:11.. 

, 
coal partings at bottom .i .. - .. 

Limestone, sha.ly, .with .. . ---- '. 
·•· 

coal pa.r·tings , 3 331 5 

. Coal .3 . 331 8 

-Lime shale, fairly soft, 

dark green inclusions 2, 4 334 

IJ...imestone, gra.y to greE!l - .. .. 

r··. ish.gray, shaly, . fine - .. . - - . 

:--". . grained compact. 3 _33? -

. Clay .. shaL-e, blaok_,irre- .. ----

- ... gular partings . . .... .. l. .. _338 . --
--: -.~ha.le, grading.from green -----'-

' ! : 

----- --- ---
-"-iO· •'"''"""" to .dork ... 

·- --· 
, ' ----- ·- . =--:341.~ J_ 

. ;-:-gra.y,-f-airly soft ....... ; __ · .3 .... 6 .. -
. . ' . 

-, .. 1. •. - _;_9 -- : _ _l3~3c·t-~_: 
-c-' oa.l· .. :. - •·· -•·-·-·•· --,.-• -· 

. . ;...J__, _J_ .J_...:. 
• ~ ·--➔- - - • .. .. - - -· .. - .... - - ·-•- - -- -----··--

. . . ' I ' 
' I : 1 , 

.. -------· - . - . ·--- - - ·-·--. .. - - - ' ' _.!. - ' r 

c-n"' Wihhl.A},!SO~ J - ··· --
I ~ ! I I i i l'~"":N~,!! 1' I l I ; : . ; i I I i 

-+-~.-DR.ILL- RE.CORD .... -- --- ' 
' i 

-4-m,:1---0,t-t-OO),e,,7 !·-1--t- ' 
, 1_.,+.!-.!. -f-til3-8S-SE'·...l 

·7-y-j·T . . I 
1 • I ; i i j-

I l i : i l t l- I i ! ; 

, .. LLJ .. I ! I I I I ! I I I ' I I I I I I. I I I. I. I , I . 'f 
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:;~\~t;irg:14M,~t!:0):: •• }rq~~~:=-::;;r::~itt,~:-; r 1 . < ;· 
. . . . . ~iiiPi,Nv,-Jlad:t sori-6o~r Co i:p,;--1«,rr-No. '31 : ' . I ' ) ~i:,i,iis;~~;, 

FARM- - ·- ~ •. - .... - ' .. -HOi..it"NO. --~---------··----,. 

' 
No.,. - --· --·--- &TRATA ---- - ----l---Th-lc_kn_,eu __ j_-,-..;;l>opt'-"-,Ch--, 

F'-i. In. F'Nt In.. ! 

. Shale,. greenish .gray,_ _____ ·--~----- _____ ... - ... 

.slightly.sandy, with . __ .. . .. . _ .. 

. dark gray inclusions . .4. .3 ... 347 6 ·_. 

Clay shale, gray, .fairly . .. . 

... e oft . . .. l . 2 . . 348 .. B 

.Sandstone, gray, f.ine -- -- •---- , ,-·- • - -t;h.>:-
- ... grained, -shaly,. irregular . . . ..... - .. _ .. 

. - -dark .. shale inclusions._.-· .3. -2- ___ .351 ~10.--
--Shale,. grs,y, .eand.y.- ____ .l. ___ a ____ 353 __ 5 ___ · 

---Sandstone, .gray, .. ~di um .. ------. -·-- ---· - __ _ 

-- .gra.ined-'---'-C'-" ., .. , .. 1 . , _____ ..... 3 .. __ 353 ... 9- .. 

Shale,- .gray, .sandy,, l.allliri• ..... :.. .. _ .. _ .• ~ .. , 
. , . , , . . . I 

.~.a.ted,:.J..ight.-gray..aand..:.....:.. ____ :.....: ·---· ----~ 

! '-S . .palrtings, ~ d: 'k .. 1 ;_+-~.: -.. --l .... :7. '-:355 --4-~· 
' ha e ,-- v:ery- ar .. gray:, ·-·· --· ....... ,. · ' 

:wavy parti.rigs., L'l-!!and.. . _ ...... -~;_.,. __ , _',).(··. 

---- streak .. at tD:p. _l.,.·, - .... l. .4 .. _356 .. ,_8._J 
_ .Clay.shale, .. gray,- .wavy ... - ________ : 

. partings. ... .. ~-- _ .. .l.. 10. .358. __ 6 _, 

---· Limestone, brownis'h.gray, .......... 

compact .. _ .. -· . . 2 6 .361 .. -· 

=>hale, light greenish . .. 

gray, sandy, micaceous, .. .. . , 

grading to shaly sand- . . 

stone at bottom 5 2 .366 2 

:la.ndstone, light gray, ... 

medium grained, mioaceou - •-

·rather soft . .. ll .3 ... 377 .. _ .. 5 -)\:::,:< 
,ands tone, gray, fine ... .. - . 

... grained,,shaly, s.oft, .. --- . ----

--. gray a-hale• :partings .. -------- -8.- __ :375 __ 1,:;_, 

-'-- ;;hale,--very sandy, -light. ·---,-~ --- ,-: --~ 
. 11 •~-9 I . 

--~ --gray .aand .. partings .. ··-- . __ .. _ -· - - . .-,:,.·, - ' , .. 

: : :hale,-gra.y-,-sand.y,-1.a.min- ---• · · -- ' .-Le. 

~-e.te1,--Ba£d .. •inor-ea.sl~to•. -- _.:,_· --' -·-----...---'-
-+- _Jl'a,r '.bo.J;·aom, pcca.s o _ .l. ..l.O·. _ ....... :3~_9 ___ .:. ', 

~"' :-ifILLIAYS~N- - ·, , .. _ .. _ - --· ---·- · ·- r-; ·-:-;;;,;.,.-N-.;_UZU ... 
-1-'l',--t>RILL-RECORD-.-j - · . ' ' ' . ' ' · 

j'7-<ll-+ .. ,--... : 1 . I , I ; I , i \ ~~if~ec~ · 
· · .. ·, · r----1 .. ----:· --+ • : .. r' "T"r• :...15-88-SE · -: .. : . 

. I ! I . : . ' : ! ' L ' Ji I ' I l 

.. ' .' :rT"'--;-·-;-··-i~-;.:.c:·, .. , 11 l t .. _.t.. ___ .. _ _ ,J ..... _1_·: 

. . . ''' ' ·. : :::i:)f}\i:f(ij·:;y.::;:,: \ ,. .. /}:;'i: ,/)>'.;'.),, .; 
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Jk.... ---· - -· - ·• STRATA. 

Thk:Jcn... o.ptn 

----'---l•---'--r--+--c..;;:;.=. __ , 
f'Mt I~ _ .. CC ... cc;;...-J__;l;;_:ft•:.....•· 

.. __ Shale, dark_ gray, . .l.amin-. ___ . ____________ ----· 

a.-1:ed., very.thin l:ight.g2a,y. __ ...... ·---: 

.sand parti:i:igs, .o~casio:os l. .... _ ..... -- _ .. -··· 

. :brown lime s tr ea.ks and _ _ - .. ... .. - .. 

inclua i ens .. _ _.-:_-,--:- _ . ___ _12 . 10 .. 401. .. l.0 

•· . Interla.lllin.::i.ted...l;ight .gra;i --- - --· ·-.-·- - ·-r-;-··hikr,,\ 

.... · land.stone and d.a.rk-gray- ·-~- ·--· ---- -- -~ 

--- s11andyoab.al:e-' .ha.rd.,.-lllic&~ -----1- -- · .· 

--· ......ceous. partings ... -1'.o.ssil:i- .. __ __,. __ ,_ ____ ,_ __ 

- .. ,-..ferous . ..at _bottom _____ __,_ __ 5_.J.l. __ ·407_ -9-; 

- - Lime .. shale ,-..d.ai:k_ g:r.ay.,. _ -----1 --·· ---+--~ 

-:f'ossi.li:f'..erci~ .coal -·- ·---. ·,-.... :. · · 

.. _ rtings.....a,t.~.P--+-+' ....... '.-;-.,-...-+------'-,;,__...,·"- _.....:.4Qa ' 3 •· 

-"--Coal~ -bone · • l ' · ' ' · , ' 1 ' '.3 _ .: __ 40.a.___;__s_j :, ::_:. 

-Shale,. .. b.la.ck,:...iam . .na.ted.,.' · : !'>:•· 

-'R-i-th .wh i te: .1i.k:..ic s s 11.....:. - --- - - -- - - --- . -· '-----'i::· , , 

---1 .-s..treaks~ , i ; • 10 ___ 409.--L:, ...... . 

t- Limestone, . ..g~ .. ~ne. ····- .- __ -•· _ __ ·-. .. ___ , . 

. : .grained., .. ccmpac.t,; .. ____ . ... 
5 

. ____ _ 

_ /· foeeilife:i::o.us --,- __ _ _ .l _41.3_ ~ .. , 

. Limestone, grading. fro!ll . 

( above to :fossil.i:j:erous, 

dark gray - . _ .. -

Shale, .. bl.a.ck,. sl.a ty ,.-lam­

ina tea., occasional coal 

partings~ vertical part-

. ini;;s. . . .5 . 

.2 

2 

. 3hale,. drab. to.gray to--.---·····.··- .. 

- -··---· 
. 413 11 . 

419 l 

· -··- ---~0h?-ti=•· 

dark g ras, laminated., _ .. 

- -- -rather bard._ . _ ll. ll. _ 431 ___ _ 

- 31.a. te t-.dark-g r.ay;-"lii t'h 
.; 

-----:.-1-'• .i.-1 3172, 

--coal . .partiogs. ________ _ -···----..,I•····-·-" -- _ £...e _ 

__;__ -· 
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•'. -'--· ·-··· 

.Coal No •. 5, fairly .clean 

Fire cl.a.y. gray, soft,. 
plastic, occasional. 
.lime .inclusion. 4. , 6 

Lime shale; green"ish gra; , 

. light gr.ay limestone -- -­ ---.--

. incl uei ollS ----- ~--- --· --2 :_ . 

·•··--•, 
517-

--- ·---- .. 

------ -------------- ---... --+----+----.-

' --------~-----l-----'-1..- -,----e ----

·- ··-. - . ·-·· - ·-- ... , 

--·--·-----,--,--,--~'--f··-- -- --- _, ___ __,~ ~~ 
___ J_ .. 
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· __ _.,...,'Ir , \t'"·.: , ·. .:?•::) ·:· · · :I ;:-L.-. :· : · .. ·1. .· . 

'jo\n-o; "?i"iOOrD'C{i'iµ. Oi-:i. t~Cheii:ir;
1ff.-i':.:!Jliicferiiii(fholCi1iil"e..\.ei;'eic~-Pii.tcnledu\oo;-~7~t -~-~ · ''' 

~ ·-'--.----;-···•---' . . . ' -""'---'---+.--'..'"" ' : '. .. 
· · · · · ) · · · j ' , 1 i:--,·1·') 1 1 •j ·- ;;. ) 1 1 • 

_;:;••-,:~.,,.~- --~;:::i:-... I I OOl!l~ !!(l)U.~ __ L-J. ... ;:1::.r 1 I 1 · .,. _,,:,~- I I ' 1 · •~.,---::,.:, :,, 
N' ,:-.:. : .. ··1. 'N$m ~trlDlt ' 17 1 ' Map N~ 1 / I 1•,•:•<·-··•::;r:-

.Johnad!on--C.1-1!'.?:- - , · _ ---,.=---- ,_-1-.. ·-•-·~­

eA;t1YJJ[adi s. on .Co_aJ, _Co r:g..?:(~- ,-- :.3.2 : _ ;___, _ __g,_;4_E:-: ' ... .:_: -'..[ 
.! ; · ~o. ; T ,--,--,--,---i ali_Q ' . 

-- ---Madison-Coarl -Corp.····. - 8- --; ·j, -i- ·7 '.'----\ 
l'!QRI'.!'X :---·---· --:-· -------- -----·-:--·:···· , ... -· ···--·-·--·-· """""("""'"\'.'""T''''" --s-i-sii:- .. 
l'ATION_ .... 466 .• l .... ,-·-··-·--·-- .. -·-----·-S.-~.,.~-·-. ---1•-·- .. -·- .. ··· 

:.ECTOR ........ ·-·•-.-DATE DRILLED . _ · .. __ --·1- .. -1--+-·· .s.w ____ ;.\ 
li'IDENTIAL. . J:une .. 28~.July . 9, .19 2 ,-i. -J .. -··+· · 
,2.•. u., 3 1 .w.., SE· •. bor.,. sw ! 1 

~!~;:?j~~T=i::.~:-~ ~~-~·= =~~;;l~:,~~·::= -:ii~;~~~~i~Jiiim\;w,'. 
i1J.rf:ace .. clay, .yellow,._ ... _.~.-·--···---·'---···- _ --·-··,-... ·-··-- -i-" .. 
sl ' htl ·d. . . ·., ., 

_ .1.g Y.. s.andy, _gra 1..ng. ··--·-··"·-··---·· ···-·-·-l-----·---""·,.:. 
.darke.r.;_t,owar.iLllo;t.tam .... _ ...... -26 ________ . .L26 .. ~ ·- ...... _.\/: 

lha. le~ .. light. g.rayi~,..:aand:y:., .. -~~---- ----·-- ------1~--.-..'. :, ·. 
. , I . . . . ... 

. s.of.t ,; .. e ..ir.en.-p.tgs •. ,;." .. oc.caa,,-_ _ · · · , • , ---'1-l ... :.'\ •: ... 

.1ir.t>.nal. ... s.inal 1--lJ.me.i--inclua.i I n ,~:.....' : 1 -~-·- ;.-: --'--~.(c. 
l . . . ' I . 
.. br.oi.vn ... limes.tone-.,~tr.eak · · . · · · 

:a.t . .bottom,_; __ · ' · ... .-.......... _.;:,2 .'..----·--28: .. r-··---.· . ' . 
lb.ale,. 11.ght-.gr~,, .very .. ______ ·-·----·-------· .. --},'::\/,': 
•Sandy, • wavy., 11'ght gray - .. __ - . • - - -· · · -· · - :··\·--:-:-.--··· 
sandstone ·par•ti.ngs . - ... 6 - 3- . 34 ._3_.:,: 

[nterbedded light. gray, . •\ 
soft, sandy; shale and . 
dark gray very soft .shalE 

. with occasional 2"· sand­
stone bed 
oal 
hale,· dark gray, very sofjt, 
·1 11 brown limestone streaJ 
at bottom, 1411 of core 
recovered - ·--·- --·· ···- · ·-

3 I 11., -38. 
8 38 

6• 2 .\ .. 45 

ands tone, light gray,· . 

2 
10 

micaceous · fine- grained, - -·--- -· . · J .. 
' . ' . 8 7 

micac:eous ·partings--···- -· · ........ 3 ...... -,7 ... ·'- 4 ·-· · - · 

)./.-: 

;;?~!/:;:::· 

ands tone-, light·· gt··ay, ::. -- ··· •·-·· :·-· .. · ------ .. - ·---·-·•-··· ___ .. · ·-·-·-- .. 

+'fine ·g rai ned,-·hard:,---·--- -----· -----·· .. -.. ·--~ -·-·----:._. ·-·- 0
-' 

'm:tcaceo-us ;··straly•·a;t··'bot· m--·-5·-· ---1 .. -:•-53-;-··-· ... 8 .... '_:' 

nt"e(ll'bed d li'g . -ej;;f,~;,::.,;:;-- ------ ·-----·-·-·-·'-.... --
-,-rfne··-1rrain . , 'ha'.!:'<i;;;;SaDd:-·. 

1 :--·: .. -•~l----1·-•··-·-

. S. t- 11 e···-·- ., a.C .. \is-···parti trg ... .-.... 2 ; .. :-·4- ~ 56 •- . ... "·. 

'.=_~~ii~~~~◊RD----.. ·-;--!·-:-1~-·+-~-·-l-¥~•-x ~9.·: : ; ! ! ( . : : : f;!!i};ii 
-·-·-··1-·-------··-····-·-•--· . ·-+-L ·. . I I -1--+-t-.!'7,-.618;,:,'4!:E..,_... ........ ;'. 

·- ' ' ' • I ' ' ' t ' • l ! . J :•• •• 

.!0~"'75lJ..-::;,>~3ll~.-..7 .. :._:_ .. _l)lJn,ol,,;.Geploglc.",LSptv,eY, rv.~~a~a .. rt' ! [ I I . ,i-'--t-; 

,r¼'\• .. ·: ··- . 't · .' :._:~_:>~::·-:_: ·:<< .. ::}~-:-,\){>(.:·: .. ···_:.~·:· ,. _ _::
1
:/t ·>-:•>_:·. :: ··::•: . . ·:: ·.:~\l~\., :·:·: 

• ' • , ' , ' j _L__ l [ ' ' l • 'tfl' 
, :· Joh~-~• M~ore,Corvora~~o~; n0Chcifer-;1't~D~~t~in!ei~fchfateu~~-~61. . ~ ! j 

-~· . -·-·-~--· ·--1-·· . ····-·-1---'--- .,~ 
! ' \'<;~;f,,,,, ! i ½;i;t;; . I fii#it : Lfai?.'_ i..J,..ei;i;,,j i I i f:;,i,~,;,,;,~ 
EET-·~--z-----,..µ.,.:.:,-~:,;,.,:.}!!!=.'"·r,-.4·-:-E: g,. , ·,: i , ·:·:·:,;R•,;J 

IMPANY-Maa.i~sch:'i~-coal'~ Corp';---isotE;No: '."-212: ; . : : l +i': ... 
lRM···-· ... '·- _,, .. -~--·---·-· ·- ·· ·· -- ·-· -··-· -·--HoLE .. ~::fa. ~ ·· .. 

. . , ; Thickness Depth 
, .. _. ___ .__ .... ---STRA~A.. · · ~-·-·--·-··· . 

:-:l·-,--::----c--.,..--,......., ____ -i-....,..,=l.=:..;F•::0 <:,._' _ In. Feet , In. 

'._).r~erb:ea;d~d: iigh.t .gra,y_,=~=: .... ; . ;_:_ :. ~~:~:- ~ .. _:_ ... \ .. ·. 

·: _fine grained · hard sand- · . · ··· · 
,__ ·• .... ~ ..• ' ,. ·•·- -- ~-··· '. •· ·····-····· .. -• _ ......... . 

s.t.o:1e. and gray,: fJne _____ ·-·~_; ______________ j .-•· : __ : 

gr.ained, .hard, .1Ui.cac,e_o.µ1:1 __ ....... _,._ ......... i .•..... ~ .......... . :. 

·=·J:~~-~~o~e:, ~:~:\~~~c~~:~!l~~:=<>~ .. ~ _ _:__ 2 '.·!!~ -~ 5_6 '._.t :'..:-±:-::IM~i\%; 
.~ ~na.J...e_,_g,ray,. s:r. ightly~_ •- · _ · .. ____ .... ___ ., _ .. -···--· ......... -·-' ,· 

s nd l ' t d 1•" ht . ' ' : . . '' 
.......... a. ... y' ..... fj.Illl,_llsl,_.e ... •-~:.lK_. ---- ·-'--· . ·---r 
-' _g.r.ay_s ands tone. pa.rti ngs · _ 11_ .... ____ .. _ :fL7 ___ ____;__j',. 
_ :,b.al..a, __ d:ar.k:.2.gx__ay_,.:_iJ;:amj, ":•- · ___ · .. Ji\. 
._; __ at:ed, ~f..ai.rJ.y_har"dl,._:_o_.p_ciai , . , ... ' : : : i_:_~_f'',•: 

• 0 1··onal '"e" ',aitb.' ·s1~"d"'t'on· i,' ·1 I ! ! '. i I ·I : 1 : ,, ...... 
-•-7-hl. ,. _.;.µ • .. \.I..J....'u,.. .. __ .. ~~"t. ... T ... -+ ... ;.. 1 , l ··-~-_J__;.._. __ ._ ...i-.:-..l.t, · 

_· _, ... pa:rt.ing;s . ; ' : ;, , ·: _ i i .L:2:r. ~-~; _jjl8_.'._ic-.'3 L.J:· 
c....: ,hale., _.da:tk.Lgray.~Jlamin::-_L...;.. __ !.,.._: '. ... L_'._.' •: : '' _,:_:.....:.\ '' .. , 

___ ; .a:ted;~ .. oc_c:asi. onal .. ,fl_oft. ... L.:. _: ' • : .. '. ... ' __ :_:~ __ : ~- ;_ . .:, .. '-'_:;.· 
... _·streak· ·.: ·: • • · 14 · 9 103 · · ,. 

·- .. in~le' . gray, lami:r:iatEt~,.-·-·-~-·---'--· - ' ·-··· -· ........ ··---.. ··-

~:-·: _ :t;:~:!~3 ~t/iiia~t ~~~{:-=.=·: -~ -:-·:: ·: : :· : ... · ·-
... _recovered ...... , ..... -...... _ .. 5 ...... :\,OB .. . 

.13hale, gray, laminated,_.·····--~·-··· .. -. 
. ve.ry soft· in places,. c.or, ... 

1' tpartly g round away . _ -·· .. , .. _ l~ 
1;,( iinestone, gray, v.er:Y .. ···-·- .... 
,~ shaly, hard fossili!eroun l 

• hale, dark gray, fairly., .. 
soft, .har.d. i11 places., ·-·--· 
oc.casi anal sandy )Jed .. ani!. 

6 .. \i21 , ,. 
·5·· 

' 
;i. , \l2.2. I 7 

·- ·-·· ._;;:~;:(f::: 

brown limestone. inclus-. ··---··--·· .............. -- _ ·--·-·---· 
· · k d · ........ -10.ns'..-core. oro en._an _________ 

8
_, .-

5 
.... t;:i'.1.·-· .. ·-·--r~:-/ 

- .. cons.1derable .. grouncLaw.a.:ii . . -·-·- ._ ............ - .. ·-----
,_ .. hale , ... b.lack,--lami:natedi,._; ___ : ;.... . .c ... ; ... ____ ··---+·•---L . .,_. 

--,--b.ard,--o.ccasionaL,har~,:--+ , ' : _1._~ ... --•'·-:-·· _; ___ · , .. : 

---- small, ..... sandy, .. shale. __ a.n,:-....:.. , , '·--~-·----·---.. 1 ... - ·-· ·-"·--- .. 
• i ; l \ 4 8 ' 135 . 8 ' 

--: --c lus 1. O·Il . ---···· --- r J ; I --.· -- ··;-- -·-·-·-···• ... ··-t-•' .... 

' -·-- -·---·•· 
--;--· ,. --N-.......---- J ! I ' .......... Q_iO {-~;;:;:;.ii,. 
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~·::;,,;~··~~~c.;:=1: . 
.Nv · Madison· coal Cor'[:i": "Ho"tl:r·r'lti.·-~32 ·-'--------;--·- ·-·-'· · 

· ··- · · ···· ·Hc>lJt·rro:--- --r· •· 
Thickness 

. STRATA ··-· ............... . ····Feet -T•""J"lo. 

nterbedded gray fairly 
·hard. shale, with light ·- ... ·- ...... ·- .. 
.. gray sandstone streaks · · :··• · 
and ptgs. and soft gray ::~·:.::.::.: ~ .. ~: 

Depth 

F~t I In. 

shale with light .gray · · .,-~ .......... _,:., ........ . 
;s·f1~~~o6.~~~tr-:.r8tf·~~~~- ~.,:-:=~~~== + ......... •"•/fc., 
i~w~y ·' - ·· __ P_ ..... · r. .. g .. ... --,r---· 10· "143 T ... tf . ·.· 
~:t~~:rie·fJk~iqft!1~. :~- .... == ~'..: __ ~·.: .~:.~:·.:. -· 
:micaceo~s -t · s:--.- --- · ' , . 2 ·-·---- -fii5··- :-s·-" 

!l:~t~!~~~?l~f =1~~=f ii-: :a=ii:r: 
·grained,- ·soft, soft, . · ' 
black,- mica.ceouii .. shale· -- -··-• ... ·- ... 
:ptgs~ .. .. . . .. . . ---- ;;f-- ..... ·--41 ·149 T 

S 
. d t ....... ........ .. . . .. . -·-· ---------- .... -- . . 1· 

ans one, gray, coarse 
grained,. soft, mioaceouj, 
core partly ground away ·10 .. 'I · · · I 159 

Shale, gray, hard·, sandy 
light gray sandstone 
streaks and ptgs. \ · 4 '\ · 8 \ 163 I 8 

Sandstone, gray, soft, 

oore partly. ground away 4 .. 4-.. ..l.68_ .. \ ..... h;H:;. 
coarse grained, micaceo~s, ... 

Shale, gray, sandy, la.mi· ... · .. . . : _ · · 
nated, light gray sand- · 1 

·stone streaks· and ptgs.· ,. _........ . 
·soft· t s.·in laces .. -·----a· .... ,. 7 176 7 .: 
Sha.le _P' ~a -- .. ·iJrnated.··--- . :- - : .. -: ··· · · · · 'l •' 
·occa~i~nai·'aoft bed. .. L .. ·-i5···:-:-,3- "'i~i_. ici"' :, _ 

];,.?-dst,one:, :irliy;: (lCJ~B_~===:~= .. ;.~S ... ~ ... ; .... ---- .... :. /'·: 
.. g~a.ined,. :tocis.e:J,y .. c_e~E'l:µt. d.-~---· ,. __ '?.,_ ) .. iJ5._ . ..5 .... :,< · 

ty;..__,_W-lLLI·AMSON , ..... ,--; ........ ·-­
,-oRtLL RECORD--·--·- ~------
7-4.M-9-30~.,.,..,7 _ .. ~- .... ~. 

: ' . I 

.. 
• I • .i;,:<;;;\t:: ! j : r 11ndcx No. J:,:5-;.:-.:: 

: - : 11 
-: ·--i-=01· 0·7:--~- .. _. ... --· '• 

I 1 , • j ! f " ' 
. .-., .... ----•-·-··-··-.--· ~--··•· 

I i7.;..BS~4E I I : . .-i-i 

~ --..... ". .··.•. -.:.-:>_.: .. -,,-:·:_:··:.:,:.:<.:::::\:"::., ;· ·.· ·;·-, i! /--,.,.--;,.~\·· j:· ... 

. ..~ j~~~: o:~.~;~·~·;~;-.;;,;:~'.;'."· N. Y. Bllid": ~· ho!O, 1n: '"'~: mh P•~:!"· ,-~··- - '. l 
H JE~--:~i;i;~'::.: 4c-~ .... 'il\!iiii : . ~· f§fi:j;-~-~,,,.)i!~f1 . f-7! •· f\sd : I i )~i,\:i!i:~ 

. . C::JIH:1"1 . . "":JIJ, ; 5 i i I ! I • • 

o~PJ.NV Madi son "Coal .. Cbl:p·;-·-:--tro-Cicrw:-32 . _ --·· _ .. , · 
'ARN('"···-···.-·· . .,. ~- . y ·---•-··· .. ·---·-·-·HoLE 7No. --··.-- .. -- .. -~ 

o-! -~----· ···--•-"•.- -·· - ST RAT A .... ···:-· --:·----,•:-. ·•p:~{~--k-~~-~\n: I·· --Fee:eptt In. 

.. ~~_ifaii,a:;,itone, gray, mioac~o:;;~ ~~~ :_:; ~~ .. r·-- . --

- ...... with thin beds and .. ptga ..... ~ ...... _ ............. ; 
..... of sandy shale ..... : ....... _ ................. : .. 8 .. .:f.96. ... 1. 

Sa:nds .. tqne, grii.:r., .. rme.d,i um .. .. ... ·- .. .. .... ·--. . ...... . . .• . 
_ .. ~gr.ained , ..... mi caceousa .. _;_,.;.._, __ ._12._,. -,--9:.- .,2.0.8 .. _._ 1.0 .. --1/,\,,,;f 

... l:lMd;stoJ;J.e, .gray, fine. . __ .......... _._ -··---· ... . 
--~ _:__fg:';,.ined, wi tk irregular ... _ .. _ ....... : ..... , ........ __ .. __ .. _ .......... . 

...... · 'wavY blackgof:Lsha.J;e __ ,. ___ .. _:_ __ , --·-·· · ................. . 

.. : streaJf!3 .. ! · i _.:__:4 ___ -'---2· .. ~213 ___ _ 
_ jlanc;l.,§ton§t,__:g~~Y .. , ... 00.§.;\'.la~L:.. . · · . :.. ' ----

. id:l 1· ·t"' •, , . ... _;,_:;gJ.;?-... 11.§.;.., ..... :..9 .. (H,Jl.,Y~...Q~~e,R.,. 'f .. , _ _:_____; -i-;_ ' ' ·-;- ... , 
_ • ;mJ.c,aceous ~~i:cac~op~ a~- ~~-8+- • ...!_~ +-l......'....f- ·•-... .-

..; --1~9!- :P :t;gs~,_J,n_p;l.1:!,~LeJ;i.........:......:.. J.2 2_;...~ ....!._:.. 1-2.35"""': .. 0--- .. . ' s· . . " . I . ' . ' • • . . 9 239 ..., • .: __ a.Jil.~ ... a.,s ~ a,u.QYe. _____ ;__.__ • · · ·-'-"'-'-..;. .. i... ---·· · · --· ----- --- "•· ... , 
,~. _f:!;li.g.J;e_,. gr..aY. ,.:.1:t:1.ll)i:r:iaj;e.c]., ..... -~-~_:__; :... .. ~ ; __ : .......... _ ----- .... · 
, ..... ....:.:.1,ll:L.i.fqr.J!!.,, .. :!;a.,tJ:>.lY..JJ.arcj., ............. : . : .. ,-·--·--···--·--
--·- ... J~p~rj,ngly :f .. Qs,s:i,lif'.:e:i;:o'.u.B ............... - ... ----· 

.... _.9..!3<:J.as:j.on_al l_:lln..cl~ ... s.:tr.!3~.f . . .. .. . .... _ ..... . 

.... :.IJ//1 .. :hwo..r<\ ... ''oo+t.,.,,: ............ 26 ..... 4 266 I 1 
. Limestone b/ a ck. · . · 

... 1/2• bro..:m lilllestoiie aii 
....... 266 1 5 11 I . . . .. ,9. ,266 l10 

Sh?,le, gray,· 1a.minated·, ·• . _ . .... ! 
sof.t ptgs. in places 2 8 .269 · I. 6 

Shale, black, slaty, .fos-
siliferous, oocabional 

. .>I lime _streak ........... , ... , .......... 1. ,: ..... 9 ... 271. . j. 3. )t?•· 
Shale, very dark to .. dark ... -· ..................... .. 
. _gray, laminated fair.ly _ ......... , .. , . :... :.. ., ......... .. 

.... -. :h?,rp. __ .... _ .. ------ __ .. ~ .. '. ... _ .. :. __ 2 ... ..... 7 ...... 273. _ 10 .. .. .. 
__ :Jl:hal .. e,__ve.ry sandy, hard,~.:._ .. _ .... ; ... _,_~: ---- .. . 
,._'. _:dii.rk ... gr.ay ................ : .... , 1 '· __ • _ ........ c .... B~ .. 274. 1,. ·~· 6. .... . 
:..-1 .SP.<1-l.e, .... ve;i;y dark_.to! ... dark ... ;_,_. ..... -·-+--·. ,:...;.:. - ---
.. - f 1 h d hl ... ' ,. -. -~gray, a.ir Y. ax .s a e. --i--·-.:.-.... ....;. .. · - ........ .. 
c ... , __ even .ptg.s .. , •. sandy .. at._to .... i'....1.. __ ,. 10· ..:2.7-6.-.... .;...4_ ... _ 
; __ · ... ----- ! . ' .. . •. . .... · ___ --- • ·-. -·-•·· -.: .... !. _: _ _,__ .. ...:....~ .. _;_:•_l ........ -· _:_ __ !_. -·····-· ~- ... L-.. ~ 
Oounty,-; .. W;IJ:;LIAMBO]l'f. , ; I I I ! ' i i I I i I :,n~x•No. ' I __ 0,:;:;,/• 
I ' ' • · < ' < 17'17·--~-
.;.-'li:.-oRlLL.. RECOR':>.: . ._._ ... __ ,__~--; i I j i 1 • i- -; \ .i. i ·-~-~ .... _\ ... ;. •~ 
!1~r~~~:-•;,.":,<'l!l►.. '. ;' i .·: · -t··,l· 1 1 1 1- 1 1 ·r .. ·r7+BJ3';4E : ! 

\ I i __ l .!_ ! I [_ --·L··--~ 
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. . (' .. :: .. . . . .::.'._..·,.·· 
-iobn 0. ~~~~~~-~_r, _,o";heil~:~-y~~lncler and holesTnTen~~~~~iton~~i~;~~!~-zj~;,-·: , 

• • • t - • -} • '. ' : ' - • 

, ••.•••• y..C~ 5 _ __:,:, .. ,_ ··•···--- - t00ot)J!l!I .. ·-A'II'•· .,-,-,--7........-4• .. , · ' 1 •• , •• ,,, ••• • 
' I l T. ~--""F' R. '!'-J:AI I S, , I I 1 I j ! ~=:::.:~!:::,~ 

;N,;," Madia01r··coal::· corp-·-:--,.rc;c,n;ra.·32 : : \.' · 
-···- ................. ···------···-- .......... -----···•--··HoLE-NO:-· ....... -~. -,:_ 

.. ------------n--STRAT A --- -- ·- · -- . -• 
Thie knees Depth 

Ill, -f\ Feet I In. Feet 

[ha.le~ greenish gray, ... _ .: ... ---·'· = .~ ......... _.:_;; ·· 
.soft . ··- .......... 10. .277 ..... 2 .. /.:. 
lhale, l.ight. gray, to gri y ................. , .............. ·:·. 
.to .dark gray,. v.ery .sand: , .................................... ::•·. 

J .. a.minated,. light: gray_._ . ,--···: -····-··· . --··ii: .. ,.,. 
S d t e t e _,_ and ... • ' ' . , . ' ,,,;;;~1",,, . 

... an s on s r .ew>.S . . •.•• ······,-"·-··•· .. ;__ ........... ·-··· •......••.. ,.,, .. , ., 

t · . t b li . . '· .. ,: 
.P.gs.,,.~l.igh ... romt · me•·--···-·: ....... ,-••;••-~········--//.'_. .. 
_stpne _.:l,nc.J;.us.:i.ons ... .:t.ow.ard..,__ __ ,_ :- ·•-·'---, .... ,-· .. 
. :tQJL .. _ L , .,.: , .. ..; ... -----1··:.:..1.'L .: .. 10 ........ l;l95 ...... ~. --·-····< : \ 
3.h?J..e , ·--v.:.e.r.:L .. da;i:-1cgray.,.. : _, -- , 

1 
, /:'-' : i 

-~rt~a.~ed, .. b~d•iJ~d~·-:·i , , . ·-,-·t i : . i i;;\":(: 
....... . ..... P; .9.G.ca.s.i.o.n. _,,.e.,.. .. 0. ·-~-..... ~ , , ; • J_,._,,,::,, ... •·•:. 

. th ft t ' j; ' d. ' ' 1 . I I ' ·• ~.vrJ ..... J31?·-· .!P .. gs .• :.:.'-; .O:W:<f-r. '" : · • : . : + 1 . ; ; :-r-.,..c . 
J?..ottom:_... · , 1 • • .._:..._16~ ... :. .. _4 .. <311.-- . .,_4 __ :;,·. :,, 

!:lll;i.1..!'l , .. P.la.Qk , ... hard ,~_ala t.: , ... :..__, ... , ·-'--•· . -~-i-~;-·:. · 
... ey:eri :Ptg.s.~ .. ··- .. c ! .. . - ..... _ .... .:.1 .......... 3 .... ,31::L ..... . _7_._:,.:::" 
$lg1.le ~ l;llaok, slate, ver:- ····-·· .......... _ .:... ····-·- ·---•-: 

:ttcal. .Ptgs. .. . ... . .. . .............. -· .. . .... 3 .. ·-·312 .. ~ .. 10 :,0-
~fle,le ,. black; .hard,. slat·, .. . ......... , .... } ............. t• 

even ptgs.. . . . ... 1 .. .. .. 9 ... ,314 7. ··: 
Shale, ,black, irery hard, .............. ··-· ................... ·- .......... . 
slaty,. vertical ptgs. . .. .. . .. 8 ... 315 . ·- 3. · 

Shale,. black, hard, slat. , .. ...... . . .... .. . . .......... . 
.. sparingly .fossiliferous,· 
wavy ptgs. in places \ ... 2 I 2. I .317 .. \ ... 5. 

Shale, . gray, very sandy, 
hard ... . . . . ......... ·-··· .. ... . . . 10 .. 318........ . .... 3 . ,;,.,,.:: .. 

Coal . . ......... 1 .... 1. 319 , ...... 4 .: 0••••• 

Shale, dark gray,. fairly. .. . .......... : ........ i. ····-···· 
hard, .. fossiliferous,, even.............. .. ..... .c ........ _....:._ .. , 

... ptgs ...... : .. , _ -·--·---'--·'-·1-.. __ 5,_,._32o.._. -~l.0..-
"'l 1 d ' ' ·· · ;;, 1a e ,. gray, .. ver.y .. san Y..,~• . , . , --···-···-~- -;-••·--, :: .. 
... hard,. micaceous .. .:. .. ' ' .. ,-J.L ..... .; .. :.:.l. ...... 32L ..•.. ~lL .. ;· .··.· 
Bhl l ·ht . ,, /•'',:. ·L.....i•:·.· 

a e ,... ig .. gr.ay , .... v:er.y:_ ...... ....,----'---,-.•·•-•-~·•;-,-- ... , 
d "th allhd·l,·.,·· 1 ·• '· ..... san y., _wi ... sm ... ar..• -,--· -t··--·· ·-·-· •. •·--·· :. 

..... sandy, shale ... iilclusions .• '... . ::;.. . ,:, .:::ms ... • 5c -: 

ilY--·; WIL-1}:A:118,0~ .. i : i i ·•1 \ \ \ J17· \ \ (lndcx•No. 1--,-lk;;i;\:j 
.-DRILL. R-ECORD·-·"'·----:.-••--t---~-~-:·:- i , , : .. · ! 

1
0:\-0-7, ! ; : , · ::.-

\l:::!~!-:-?,-30}~7 . r---t- :--,:..-+-·-\--- ··--·, . . : ' ~----rr--:·7~.Bs·~4E·-~t: :: : . 
I ' ; ' I '··· I I I I I I I ! ! I . I I .i 1-i-;--. 

. ·----'---~-'--l-+---'---·~::.: .. ,, · 
. -J~hi O: M~~rc"C~ri;;,,~~~~;·Jl~~l;~~te1, N, Y. Bi~Hlet: and holu ~lea1~~ ';'ch,Pat!11ted 1900....., l6,. ··-r--1 
j::J::f~'ii;;,c;t_~ · ::-.::;~;: ,.i . : · •· ·::f::EiFi'. 1t:---:Q1~~!i½d-~-~f;i,;r-:--;---: · ··it:g,,,,; 
YMPANV lladison coar Ccir:i:f;·-.:.,,-cin1n:-!·32· ··-·--··-
·-·L--- .... - . . ....... ·- -- . •-· ..... ; --•i---·--···-----
.\RM HOLE NO. . 

· . . -... _~: 

Thickness 
, .. ,;., _______ , -·- ... , - STRATA ·· ····:·- ·-·-- ··-· F t I 

~ 1t~; :~~~~ :~yconsi~e: -c=:;·.~ ·:-.~-:"e-····1 .·~:3~~-8-.. -... \··5· 
Depth 

F'eet In. 

.. E\hale, gray to light gra. , . . ... ... .. . . ........ 
1 

. ... a,V!;lry .sandy to sandy, ha: d,. . ....... , ... ; 
-· -· -99:i;:!;l J:ir okE?n and i;J,.al' .:tly ·••i----'--+ .. -·- ............... ~ ............ ,,,1,,,,,,,,,,: 

, .. ground_axray _ .. . . .... , .. 6 . :. 7 .335. . . , ......... · · 

S}l!).le, .gray to. dark_gray. ·····-··--..: ........ ···--·, ......... . 
with lime streaks a.nd_:i.; ""-·•-··-- ·-··- ·-····-·-· .......... . 

: ... 9],U_a\oi;is, ~~d. .OQ£!a .. s:i,ona ····---- . . ............... , 
____ s_a!J:9-y_1;,t .. :.i;~_ak:,. •. S.Q:j:t:. p:tgs. : . : . •-··-··-.. · 
: ... : _ _i~. p_J,ac;:.~J:h ... 9.9*e_ .. pa_rtly .......... _ .:._:: _:.._:. . ...:. .. ; ... :..... . 

c~ :-il~~~~ij:~~Itiiif~tr:aY., =·~ :=~~:.: . :: =::~~ .+
3 46

::::. :--.~~ · : i . 
~ .. '. ~ J't~e ly _ crys'!;alli:ii,e.,. :. .. .:. ...... .:. ........ '. .:.. ... .L .• , 1_1 __ ••• : •• • . 

fgs.s:!,ltfe:i;_ous. !).t.J:>.oi;tom .... Q _.; .... .4. _350 ... ~ ...... '. ..... · 
SJJ.al_e, dark gray,: spf:t. , ............ _ -··-······· ....... . 

... , ,e.ven p'j;g.s., .1/ 4" .. lime. . . . . .... ····•-·· ........ . 
e:~re~.a.t .:3Ji2. 11:l". , .... .. 3 . . :.1 ... 3.53 ·······-·l. 

Shale, black, light gray ····- _ ., ....... . 
--·: ).:ime shale streaks, ir- . . ....... . 
1(.1£... regular ptgs. 1 . . 5 ,354 . 

- Coal . 1 li-1/2 355 7 
. .. ·. Shal.e, fairly soft, ligh 

gray, wavy ptgs. 
Interlaminated light gra, 

. 6 ... , 
1/2 

1 .. 2 I .356 si+i/2 · 

sandstone and light gra~ 
.. .. shaJ.e. . . . . . . . . 8. .357. 5 1/2 ;,t/;. 
...... i:lhaJ.e, 1 igh t gray, f a6.\V-L '· 
, ........ sof:t, wavy ptgs. , sandy . . 

1 
., •• 

....... : .:.towJ'l,I'da bottom .. , .............. 3 · 1.., ,.2 .360. . .... 7 .... . 

· .-.. Sandstone, .light. gray , ... f ne .. -,··· . -· - ·-··········- ... •· 
·-··•._.grained,. hard, .shaly: . -·-- .. , ........ _;. ... 5 ... 361 .. -.. . .. . 
: .. .; ShaJ..e. ► ... ve:ry . dark .. gray .. , ..... , ... c. ·-·---'- .... -.,-.. , .... ,-.. - . .,.. • • • •· 

.. : _:i:rregula:r ptgs... · · a •.. : •..•• -~·-'· ..• 3, .... 361. ;. ..... 3 .... · 
• ' l 

·--··, Limestone., light gray., ... :···•···-·•:··:- , ... ;. •,,-•·· .. , .... ·•··· ··-··· 
-~ .. -' ... C:<:JllXEl_ely c.rysi;al+iP.€1, ....... ], .. , . .l._.,362 ........ .4. ... .. 

.. r~~:~·~1,~v~1~~~!~11$0~···'.~:~t.1J . ..! .. L~.- l ! I I I ::;1;;;~~~.r-1-~:ti!!~t! 

.y . .,,,1._,,:;''!1-',c"?~, · · · ; · ···· , .. i1 ··l ! ·'1· · +· .. ~1. ·;-· 1'---11__t-11-kq1.:•.E·~·· ·r \.··'.· 
! ' . : ' ; ' ' ! I - ' - ~-- ~.\..(1,,,j-1~::,;t +.- ·•\--•+--~-, 
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·;;;. c:·ii~,;;~c;,;;,(\;;h;;i;,::;//~:;:·~~~ ~,;;;~;,:::: :~,;~~;~;:: ;~ ... , .· L.:. t"'} .. 
:~r~-a~;-~~~ :aha1 ~ci~~~~,~~~~$;~7[iq~~ i' l~~~r'f:t;;~;;~f,, 
... ~-·· -· . •· .. -~ . . . , . -~· -'. --HOLE-~ct··-··~~--r--H--!--·:~--!-~-,··--!'r,:·:. _·. 

__ ,., ...... --· _ ....... STRAT·A - •·----- ~-· --~--+---·· F::;~kncssln. Fee~erh ln- l," . .'. 

,h_a_r_d_, __ -v-~-r-y-. _s_h_aJ._y_a_t_. t..,o_p ,~.:...: ._\ ...... ,.~Ci._;_ __ •· .: ., ' ; .• 
,haJ.e ,, light gray, very , ._,,:. ·-, ... -- ... :... ..... ,,,, :. .. · · 
. sandy., hard,· irregular . ··~·-- .... , ,, ................. .. 
. ptgs •. . . . , .. , . - 1 .. . .. 4. 363 . I . 8 
!hale, light gray, ,ocicas- , ---- . .. -· 
.ional light.gray .. sandst1ne .... ··-·'·+-.. ·: ............ --··-i,\H\ 
,streak ·and ptg.,, .. even. p: gs. 3, : .. 11..,,.367 .... 7 
3haJ..e , .. very. .. dark .. gra'y., .. -·-----1 ------'---·- ---· .. , 
_-wavy .. i.rregula:i; .p:j;gs.,.. ·-·• __ -··· , . -8. '.368. + ·- 3 .. ,, : : 
'..ime: .. shale.,, ... gr'e enish '.gra; ,---------1-- .... ..... , ......... !. •---·•·-i 
_sof.t , .... J.ight .. b.ro:ivn.. J.:lime.;. _____ ,~ . .:..:.--;-_:... . .,.,, .,..·.,-,.. . ..:.. .:.. ......... t:" 
.:.stone_t,nclusions~-~qr.r· ~ l . '...:. .. ,: -"-·;..t-L-' -- ,--·--· {\ 
_par.tJ;y+grquncl.awfR[: .. c .. -,--f· -, 5....:.0 .... 4, .. ,3i3--- ,,_7_._,., 
Limestone:,...:J.ight-gray , . .:.-•. ,..;"_j__·-'--, --"--·'- ,.;...~."----·. -· ..... ! , 
.,c6.ar.fiely:. crys:tai:).ine, ; ... __ ( __ :_ .; ---~ .',..~.-:--, .;._,~ .... ! 
.very·:shalyat ... top ..... ~.: ... 4 .. ,.: ,, .... .:,37.7. -- -7• 

shale•· .very: ... light : .. gray, :. . .... .. . . ------··, · ... 
.ha.r.d, .laminated:,. sandy, ........... ---" 
.very .. sandy at bottom , ... 1 . 9. .:!)79 ,- . 4 

Sandstone, light gray, . , ~ .. - . i 
. hard,, qoarse grained . . . .. ..3 ... 579 , \ · 7 
Interlaminated light gra . . • . 
.sandstone and light gra 
.shale 2 7. 382 2 

Sandstone, light· gray, 
coarse grained, hard 5 382 7 

Sandstone, light gray, · , , 
medil.Dll grained, hard,. .. ...... · ... · ;,:.: . ._!, 
micaceous,• shaly.at top. 1 .. 9 384-, --4 

ShaJ.e ,. light. gray, with : ... - - ·- .. . - .. -- .... ·· •") --
. ..:light gray sandstone, -- · --·-- --·-· --+--·'--·-· ·· ---··­
... streaks -and .ptgs. ---- ------ ----·---·······••4- .3g4 --8 · -

.lShale' gray' .sandy,· uni-, ____ ,.,: ... ,,. ---·;- '-- --·-· 
, .... ;form, hard even, ptg· B,··--'··-•-·5··-l-i--l:- ,389- ··-- ·9·-- · 

' ) J ' : , , I . • • 
,.Shale, ~light gray•- sandy',·~--·-· ..... , .. ~•·;--~-;--:·-··-:··•-·---
: .J ... igh£.. gray sandstone .......... ;..., .... _;_.: .. ,. ,,, ... - .. . 
nty, .. ,w:r;r;I,IAMSON 
l • • < i : : 
,;-,..:......oRILk·RECORD- ~---i 

:,1 .. ,_,m-9-30)....,7 
! . ! ; r-r-·f. r ·; ... 

~--· _:_J-~----~· "7···:~-- '.. ··t-~·i-·.-:··~-t--'.i~d~XN·~:- ,,,:.,, ~ 
· 1 · · , , .-1:-- irr 1 -rdi-071--•, 1 t,,,,,:,-

. -· +· ··t· ·t ~--i .. " i·-· 1 . .:-· :·-··:- .:.t--·\---~..:. · 
-· " ,. :- ·~ -i·--(1··t -r-'f-8S~4E\-+-\-·L, 

t • • !·." ....•.. -; ~·--, .,~,-~ ... ~":·,.· ~ ,. J.,. /\.J: :-·> ;-.·\·:.': J.• :-:-· .. 

/;:;;::~i~/:/ /:~:f~Ri;:i-:~~-~-:/t~~;,:i?f:} · .. :\;_:.::(.:_=:/£:s:.t~=1:: ::.r_·-·,·-·. :::·{:'.::~- _✓----~"(D:•\ 

Joh~O, M"oote Corporatlo111 Rocheeler, N, Y, 'Dimler and holea in Ieues, each1Pa~tod 1900, ,, .--

_ _c:, ,:::::. .. 8 __ "::~--'---f~j-·. -~-E;';:,;~ : ;,_'.~Y ----'-I 
HEET -, ' , ! T. _ R. ~ ! ! SL ;f ·; l i \ I t ,,l:!:ti:'::,;1:;:' 
oMPA«v· Mad:l:'!=!'dn~C6al"·cbrp. HOLE No. 32 ,f'": •"-' 
ARM 

D, · TRA:TA:-. 

HOLE ~~:knm .. .. ···_D;pth I_,_, ·1;~ 
Feet I In. I Feet I In. t ;:-:: 

·-·i-··~tr.e.!'!ks; .1lJld_pj;gs. · __ l : 9~ ..,.391-. ..c...6.~(\ 
__ , ,I.nterlam:i.nated. b.laok mi-::-...... ____ __;__:. ·-- · , .. ·,.. 

___ 9<1,0.eous,,.shaJ.e _and. light. ·----~-·-----1-----,-----·j_,_' . 
... gray , sandstone ..... , ...... ······---•·•··-----.:.. ..... 2 .... 39L .. L .. 8-... ,, 

_____ Coal ........ ~ ....... , _ ··---· -~ ·-·--->----·-:D .. -39l. .. ~ J.1 .... i. 
_, . .S)J\l,l.e , ... gray_:to .. dark, .gray_ .. ' • f;s::i,ifi fair · · · · · · ,.,•·•" · · _____ . . lY.hard, ... lamini,.ted,_1-----i :·-- · 
·--- .:...§.wi.dY .. ,.~1.J ... gb_t...gr,i,.y ____ silJl<J .,1. 
__ ,,: _.:..r,1.tqne ___ JJ.t:r.e.aks: .. an<!,_ ptgs.... . . , 

..J..:n_p_J,g;.9._es · 2Q __ IL .Al,:, 4_) '. 
J!J;l.aJ.e_,_gr_aY-,,._l,arJ1i:n<1,:ted> . · ---.;.....:.( >:;-_ 
_s.@dY.,.~f.a;i;J.:ly_A!;l.:i:_d,.~.ligJ t . -;- ' : ; ; [;\ . 
_z:i;:_ay_a_w_ds.:t.o.u.EL.a:tf.e.ak.S~ • · . . · '.. . : , , 1x· 
_c.a.nd_p:t.g.s.,...'..in_plac.e.s · , , e_· .. -2~-~4la....:... _:_f~-~·F'·"'' 
_l;l:hr:~~J;);·~Qk.,~ar.d,_wa.v:y-___ .'--···--· , ' · 

1 
' : :;:;;;:J 

..... 
1
._JLg. ·-•-, aJ..P gs. at,··-------·--· . , 

··--bottom_,,. __ ._, · .10 __ 41° · 4 ... ,:: .. 
.Coq,.]., __ bone,_. ________ . -·-•·-··------·--·- " ___ 3419 ,., .: 

..... 

1 

S)lal e., .. bl.aok,. J1ard , .. cal-, __ ··---· ... ·--- -·-- ;,; 
oar o · th 1.· f 1 .: 8 ·• O · 3 i ..... , ... , ,e .. llS .. ,_JU,, -· ime .. 088, .S .. , ... ". , .... =2 ---· -- -··,, 

.... Shal.e, .. dark .. gray , .. lami-... · ·_ .. ,, .. -·-·-·-•-- .. 
.nated,: light .gray .sand-: _ _ .. -·--- ,,. ----·----·--· 

.

1 

... stone:· streaks & .pt~s .• , . _ ................ • ...... ,-··----·· --•---·--
..... _ .. ocoasional brown, lime-:::- .................... , --·-----.. •-·'-- --·--·--
...... stone streak,.. · .... . . ___ .1, . 7 . . 421 i,, 10 

.Shal.e, . black; hard, spar-' ,,, .. . .. . . - ., 
.......... ingly fossiliferous,. line .... -·--- ...... -· ---- ,, . 
....... foss.ils 423!3 11 -423'8" ,..... .... -----·-----···1---;t:,/) 

,, .ooaJ. partings .. at.423 1.8 11 •.•..• 6: .. 10 .. 428 ...... .,8.,..... · 
_,,_ Shale , ... gray, .. hard, .f.os-:- .. ,, ..... ,, .... --'----·-------·-- ----·---' 

il ' f. al · J. 4 430 - _s 1. er:.oua, .... o c ar.eo:us: __ --· _ ·-------=---·"--1---~ 
-c-- .Lime.stone., ... light .gray_, _y_E rY,.

4
-·~• .

434 
; 

-·- __ haxd.,.. ... very:.. .. shaly , --. 1--r---"';c..,::.-1--. ---
: .Shale.,- gr.ay .. ,.. .. f.o.s.s i l.tter °' Ji.,__,,--.+=·-=- . . 10 ._, __ har.d, .... calcar.e.o.us ____ 1 __ J,.......;. 19 __ 4_35_,_, '-:-

"!' 

County--'\"l'·Lh1T!\..li\-SGN· .. ,. , ; i i ! • 'Index No. , : ; !,;;,,;;,;,, 
' ' . ' , I ' . .i;_;;:"''jl ,..,.•-:,•·.· 
--T:=DR'I l:t-RECOR : l V .L:-,., ' l i ; ·: 
(13937=11L~9.,30) ..... 7. --- ,._ .. _ __;_ ____ ~~ 

1 
• n':;-sg~-4,E':,-7 

\ : ' . . l I . I i •• 

• • -'-:·-- · . , , , 1 1 I , ' . r I I n. I l. I . I . ! . . . .. • .. I ' ·• .. 
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" (~: . . :.· ·;:1: .::·:.!~-//?);.:: .. :·):' .-- ;,,i . 

-,,-h-,O-.~M-nn~,.-C,-rp.. _;,Rochester, N, Y, Blntla and boli:B In lc.a'ttlll,· C#cblPa.timteil 1006. Jc.;,3._ ---, .. : . 

<::·;:-~-~) . )~£- · 1 ~~.~Ji:S'.J i - .1'. ~:: .. l:;;i.j 1 • ~ ~¾:f~t-·:.:;:i-
:.T • ~B · T t:~-- R. 4lli- 1 8 1 7 ! . 1" 1 , 1 !-~-:-:-;~1=---:-:1 

PA,~~!,{a.af sor1-9o:ai:-··cbrp, ·--~~EN~. 3~ • . . . . .. _; . . 
M HOLE NO. . t ·:, 

•. . .. ~···· --- .... -- -·- . ·-. , .. 

-----.. --·-STRA::TA··--------1 . Ih.!_g!<.!"!_es~. D:1m.i!1 ....... , ___ :J 
--=~-~~--'-~~-----I--F-••-•- In, 'Feet In .. ::, _ 
_Q.18:Y. shale,. ga_rlc .. _gr~::(., · ---:: · ·· ~,, ' 
__ 1::1.9f,t. ,_ irregular.~a:YY. ··-- ---·-·--- -··· ·- --·•·· ,:_ ... -·-· .. :· · 
_,,:2,1:;g.s •...... ·-· ·-·····-·· ,, ___ ·----1---=1_ . ..!~5-, .. _ll_. 
S_l:gi,le 1 black, µarg. , .. fll.~t'l ,.-.. ---1-~-i----··- -·--·- -· . 

even.p'j;gs .. J :.aPP..~~P..1;;1,y __ . . · ---·l-'--,.--1•--·,,· ....... 
_Ronta,:ining. ?9!.I\e .... 911. .. QJ.;_ ... -~ ... --'.- --1----~ _ ... :_.f,,>.;;;,,,;, 
. ·bituminous matter . 3 438 11 .. ~a~~t~~g.;;fi:•;iRI}i~e~~"!lI"i'~-· ··-- ·•·-·· 
----~-··-·- ··-'•···---···------··· ·-~ 
a tre ak at 4'-=4"'2c..· '-::l=lc."---·-,--,~r.----+-_.;.. 1-'---t---t---:----,-. 

-\ ;44~~.=. I:Z:3°3'.:-i• slaty: atre, .- . . . ·. ~-· t/, ·/ -at uottom · .. · , . , , , . 5 : . 4i 444 ·3 . :'•i 
I-···--·-·--- -·· =----..:..1--,..;....----i._._-··--·---,--.: ·.···. 
,!i~.e, cla1,, .. _g,ray, soft · 2 · 9, .447 
· Sg?,,:),.~ ._.gr e, eni..?g_:_gt.?-Y1-~-'-1-~--1----· · ; · .. --· -

fairly: soft core brokes 6 9 453 9 · ·; .. -··-···-· --·~- ·--· .. ··-·- '-·--·----·--'-~..:=0+----='---I· .. --~- : 
. 1}~:·?ii1t;~:i!l~11\1~·~Y.,_ ...... ----· - . ' ' .. ··-· .. -' 
. -·-· h. ·1 . ... - ............ , . . .. ..... ..i.. ·-···- .. --1··-.. -·-· -··4·-· 45·5.. 1 · ·.' .·:.,;, . B a y , :•:·;< ... ,,.,. 
:~f~e .... ~J:ia.1:e;: gr·ay;·h#,.cr;·~ ~~~:~·~~-··: ·:~::::-........ --,··--::::.~. ' 
·· ·:·i:a:n 0¥t~:;ke~.c~~!i~n.!It1 ·- - · ·· ..... ___ -· .·~~: ' 
· -'brown· i'I:'re 1ar 1iiiiei:itoi: e·· --·· · -··· - - · . 

.. •-··-st:r'eaks 'anf fnclusicins ·- 5·-·- 10 460 ·- ·-11·· . 
= }A~tfrst:i:at:i.gied .bi~cik:· .. :: .. :• ·:~: .. :~.: .. ~.- :~:= : ...... -·=: ::::~::.=·: . 
. ... mioac eo.u_s . S<illldY sJ:.i.aJ,e. . . .. . _.: .. __ - ... ·-··"· ···-·· ... 
. . . and, ],ight gray .s?n,dstoIJ,E . 2 .. 8 .. -4,63 ... -· .7 . 

~·~~i~;a·;-~~}d~rt1gij:1:i;~£ :::-===~:::-_ :::-_·: __ ... ---· .: ·.::-:::-J;~f/: 
... ·-~.?.,ndi:!~t;me. strei:µc.s.:md._ ..... _ ···-· -· .. _ ....... -.; .. ·--·---' 
__ ])');gs.,. __ .... ~ .. _ .. _ ..... --•- 4 . _ 2 _4.67_..!. __ 9 
.,.. Sand~tone .. , ~ight .gray, f ne ' 
-· _g:r.?.i.ned , .. miQp,.cecP.-B., ... c.Q:::-.. 1-----~--+-'---·+-..,., 
,_ .. -. q_t~~~~l d!'!-:fl,r. __ J;1li.!!c'l,e.. 2 - 469 9 
____ $'._._ .... - ··--·-·-------'---+---""'----~1--'='-----+---"--
-·ID.te:rst:ra:t:i.:[;l,e.d._lJglrt_y, Y .., , - , . 
·-c-ci:/i;;f~stone. ,and .. dark grcay: 7.6 1-10•·· ·· . 
ourty! WTLTITA1,IBON ! ~ j ! i l ! I ! l I ! 11rtdex :No: ! ! i ~.~r~~l~l= 
. 1 .. -ORit:l:"RECORD __ ,____._. I , i ;QlQ7 , ' i .... .'. 
'"'"=1M=D;,ao).,._, ........ - , I . ··-8s-;:-4E· .. .,.···-. . : 

\ l \ : ; I l ! ;· 1 : I 1· t7-. l1 : ' : 
, I t 1 , t i. I I · \ I l ( 

,·~:~~~~1~:~.~·:j:;::~~::':1,; 
~P_':.':,'~:..J4~cf~.aon Coar· Corp HOLE NO. 32 · ! : 1 

r:•W ,,,,,, 

RM HOLE NO. 

·t- STRATA· 
Thickness 

Feet· 1·· in. 
··- '?~P.~~ .. ····-

Feet I In. 

~ !3.):111,l~ .. ,"-Y"El..'.Y.-.\:1,~;i:-K ... g:ta,Y --''--+----1•~ _,~--->-
. .§l~Q.Y.,. _ll\:).C?.,Q.El.Q'Lll3,. ~11}:q,, ..... _. ___ 1-_ _j_ ___ , _ ........ .. 

. ..ooca13,iqnc1,l_l .. :l,g'J:J.:t; ..... g;r.ay .. -··- ... -·----1----1 ----'··--· ·-

. sc1,ndst.o.ne ... s:tre~a ... _?,D,d .. _.,_ --·---l,-·~·• -·-··-·•,- ......... . 
. pi;g13 ,_._ .. _____ .. _._ .. _;1,.8. __ ._fL. _4;\3_l;i._j_ _··--···· 

.. S1l<!-l.~, ... g;r.ay., .,ll'Jlil.iwJ;.~\i.,_. --~.,-- ..,.,_,__ .. _ .. ·--·-"•'·'·"·" 
'. _}ll.1.if..o;rm ,~_a.l;l,gh tl.Y....filIDQ.Y., ,. _, -·- -·- '' ' _ .. :.. . . . h,,.,,,,,,.,,, 
. · _fai;tly '.hard,_ sand de,.::-::__-1---~1----1~--1---~ 
..... creasing~ :tpwa:rd bottom_ 33 518 
.. .QQA,L_W'°-•-P.......$Jl.1.:f!:y:_pJ1e .;µi.,,'----•1--1---.. . I . . ... 
.._.core broken;:aibdt9ll , , , 4: _ ,3 523_....,f~3 : 
... 9J.0Y_11(J;tM ¢..,'. .. J, .. ttli t lgr ~y •·-~ ' : · · ; : i : i · · •:• 
..:. core •broken: and partlv : ,. , ! l ! ' I , ' . 
·- ... ,gr o,im'_d~a,YI.,i;~,:: I ' I : ! ! i i i 4 . ' ' 3 _:_5.&. i:i: ' 5:._\ . 
.. .. L.il)le:_!c\fl.M~ .. ,'._:u,g):1 t Lgi'--.j.y_;_ , I : : <1 

Ii~~u~1~~!-g:r;s!eY_+ifil!LE!.t9.L!?: 7 527 _ _;__ ;' · 
.... -·--·· ·-·-· ,_ ·-...-, ··--··· --· 

----'-..,_;,------'-'·. ·--·····I ·--·--·-1-· .. ·-·r-----l--, 
------------+ .---·-· .. -i---1,-- ..... --I••··--··- ,, 

·· ··-·····-···-·--·-··- · ----.. --·•···-·-- ·-··--· ·-1·--.. --- ··•·· ·-1·--·---•-··I·---•··• .... ·-··· 
·-- ~ •·· ---·-••·-- .. 

··- .. ~- --·· -· ·--·~-----·--.. --- -··· · · - · - -· -·····- 1------ -··-·1·--·--·t-·- -•···-·-·- t··----

· ...... ,._ ..... ,, -··-·-··-···-· ~ •········- --· ~- -·--·1-----·-·-···1··· 1--··-·-~:),:.::.:~: 
I ·· ......... _ ....................... -· · .. _ ......... -,.+ •···· · ·· · · I · ... ·-·!---

• .... ··-···-· ..... - -·· -- -• ..•..••. ,·• ··-,.,., ____ I··•--··---- -----1··-··-""··· 

.... , - ·• ----·· ----'-----~--; ·-:--:-l---1----+--.,--1·-··--· 
i----~-----'----'---"---c-r---1--'---:-I-, ------11---

~ 

County-·-w·TJ:it!Ali.!SON-.. ·- , ; , I ·1ndex No. ·,., .. 
,---r;=DR;"C:-RECOR~ ; ! i ; '.!, : I i ! ! I i I '1 · ! i 01:01 \ C,!So,W 
(!a037o-dM=O...ao1.e,..,, ... -c-'··' I : ·1 ' ' ' ' ' 17l-8S-4t<' 
! '··! \·! 1 · ':: I'; I' i 11 I· .. ·'"'~~-

! ! l i ! ' I i i j i.,L J. J. L i , I, L. ::L}';,l I ·-. ··· .. •;. .. .. ,. ., . ,, .. 
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-•.· '. ;.:.:-:::::i::t~:=-i;'.ifh}:\tt;.;/J\}f;;J}}1Nii\}t=r.::)~{ft~~kf f ··. :' ... '. .:,·: 
Jolw c:·l\.foore" Co"r!)on, .ocbe9ter, 'N, Y,"Blnder"'nria liOJi!FrO,eii..Tii~CU"Paruim'd·t!M>l °f_'.905· ~ --r-+t//(. !:·. 

~;~s~i· ~t~yo~~~~1~~;°'~~~~-:.;~i;;~-;-:7~~;.~i'-f--J-·M~;\;l~~;;~ 
'A.'<"<: Madison OoaJ.. CorP':1°• .. 3Q, .. ,·-·i-·i..!l,.11E .. Lc. L L .. tf/ ·· 

:~RI;Y·M~a:i·ewn,~Coai· :car;·,: ~-~==~l =i~:j:.J,::.: ;·:;·.--:· :iur:: 
rATioN. 505.a .. . .... _ ·- ·-·---s . _!_ ... L. . ..:-- sE ~r,\F.-·• 
..ECTOR ....... DATE DRILLED.··---·•··-·- ·-·-t-+ .j. ..... SE t·•··" 
3417-iFw.J~f i~ ;Ei:~ ·~i~:J.\:lfl ::j- 1- i .. $Vi'.. ··'·\j/?·· 
'"-·• ;.t .~•. J'-f STRATA 

---- ,_ ........ :J;'hlGkness Depth 

~ ....... ··-· ·- -· ··-··-· ............. ---- ·-·-····. ·····- -···-· -·- -~ -· ......... ··- ---------· _....,_ ___ ;!~~;·::;~:;;;: 
!urface clay y· ellow . · · · r•.y,·,'.•: 

•···- •· • ~-1 •··•Feet I·· In.·,/~ .. Feet I ·In,•··· 

. . . ' . . ' .. . . . . . . . . . ·-· -· .. --·· ··-··· ···-•····---·· 
slightly sandy. ... . . . ·- .. 3? ........ ·- -~-QF-_. :;:_.;_{ 

!ur.face .. clay, dark, shaly, -······-··'··,······•··--:: <.·.,-. ..... 
l~~l~:~_~!;~~~~~.d:~k .·i?;r'.;;,i~ ..... lS. ·:=.: =-:-1: "~::_~::~ =J~jt:f:{\} 
. soft,-.occas.ional-:lime; ' __ ~-· •. · . ._:_i{'?) t ak tl a..· . . . ' . , ... , ... . s. i,.e • ,.-.core-par. · y .... gr.o. ·--··~ ,. __ , __ ,;._, _ _.:_ ·---,-ff;,'."',\,-

,~!f!, · ~~ry::d~k _:g;;;;_;;.:::v. ·~t~=~· :=·=-·~ ::t-5·
7

~~· ·~ ~;{!;j\~I\ 
.pt_gs •. , .. fairly-har.d, .. ap .. --·---···--··•···•·' ................. ,.,,,,,,,,,. 
parently containing some .. .. . . ....... ;. . . \·fV:' 
bituminous matter ... _ .. 1 .1. . 58 5 ;,:-,;:< . 

Limestone, gray, .hard,....... , 
shaJ.y,. light gray .. lime.. . 

1 
• i 

fossils .· .. ·. . .. ... 1 2 59 7 '. 
Shale, greeni_sh gray, .sof , -':'/ 

sandy in places, occasio - ·· 
aJ. lime inclusion 6 . .. 2 65 9 

Sandstone, greenish gray, 
very shaly, calcareous 
at bottom .. 1 2 

Shale, greenish gray, .. verU' . 
.66 

soft, core broken· and - .. 
partly·· ground away ... 1 ........ 1 68 

11 
' •~--~•;::•.i 

Grading into: •······~-·-·--· •····-··• •·- .. • • 
Sandstone,'· greenish gray,.•··----·--. - ... -·-:-· 
I very shaly · · • •··· .. •·· . •-· -· -· - l .. •·--··-- _ .... 69 __ .... , _,_; 
, Grading into:·· ··· ··· ··c· ·• -·-,- -·--·•-·•- ·····-·- ·-'---: .. _ .. J . ...0 
I , .· · ' I • 
'Shale·····gre·enish gray -ve, Y-""-·- -. - · · t 
I ' . ' 2 · · 81 '' : sandy;· fairly hard ·· ···-- ..... 1 ··· ·--······ -- ·· -·"-,-•. 

!~tY._ _WI LLIAMSO¥. ·~-~ ...... , Ihdex No. 1 Ql,Q~__,_:_.,. .. .;.. · . ){ .. ,. 
-DRU.L RECORD ! • • I ' l i I ' I I .. I ,..[ ! l • I! ~::~:)::~; 
. .. . ··-··• ···-· ................... - .. , .... · ' : ' ··•-+~:..oS-'-4lJ: __ , .. ..;-; .... . 

D95-PM-::-:3:?IL~7 -·---~-Jll_ln_p~~ .. Qe9JQsls.!lL§.\l.l'.Yf:¥,._,1l'r~11~.1,!t_'. i I ! · '.! L--~---i-l. 

/~\ .. · -------,------~---- ' . : • ~b~?;.;'" co;j;~;;;;;;;,:,i;;;i,';°i,;;: N. Y, Binder md bole, In lem~,~•h Paino led~"'--, ~-·~:3
1 -'---'''". ~~t■:•-----··· . ·-· . 

:~_:.ET, : 2 1 _ T .• =~ R. ~ -~_::__i;l , ' . I '.f;,;;j•;,:;; 
~aMPANv M,2,\:1,;\..E!.R.n ..... O_oal .. C.orp ,tiaLE Na ... 33. -~--···-··--·--·-: 
='AFlM HOLE NO.- : .. - ! 

10.--1 STRA-TA·- ·- -•~:--·•·-··--· 
Feet In. Feet In • 
Thlcl<nesa Pepth 1• 

__ p~olJ. e.,._ gra.y. __ t-9 . gr e.eni sh ... --·-· ··-· -···•·· ··•·-· .. : 
.gr.ay, .. fairly. soft.. . . ....... 1 ......... 82 .. -·· .. 
Shale, ... light.gray,. lanli- ...... ·. -··-······---·--
.nated, s1.igh·tly: sandy,. .. . ---· .... - .. 
.. :f'.a.i:i:ly .hard,., lime .etr eald ........ . . .. . .. - , ............ . 

:j~!J:b.o_~~-~~--~-~~~: ·::==:=:·~ :~. ·= ::::~: ·: .3..= ~~·.-- .. i )'''''l''', 
;!lay__shale., ..... gray., .... sof.t •···- -·-· --·- ·-···- - . 
_.c.o;r.e __ p.a.rtly .. gr.ound .. away:.-.. __ .l ····- .9 .... 1--- ••. B'l'-... ··•·-- -! 
I.n:t.er.b.e.dde.d._light .... g;ray ··-·. ! 

d . . d 1 ' 1 .... m.e, J.:JlllL.gr:aJ.ne ,._ .oasel.y: ... ··-- -·-·- .. . ...... ~---····- -----···· .
1 .......: _c_epi,.E)Il..i.e,d., ... micac l:!o;ue .. sand~ ·- ---- - 7 .•. . •... :--·-. -··· - . --·-·· 

~..;Lato.l).e..:....ancLinterlai;ninated · •-1 
. ' 1.·· ht· . d t . . ' _, _, _ J.g ._gr:a.:,..._s.an s .one ... a:nd ··-···--····- ·-·---•···•-··· •···-··-i 
! 1 • • • \ ' 

:........; _.d?Xk_ gr.,ay:_s_haJ.e .... ---·-- ·--·-· .... -.8 ......... 9 ·- --·-951-- .. ..S--··" t 
___ S?.-o.ds:tone., .... light .gray, ..... ·····- ........ -- +·•·-···-· ......... . . . . • aJ. I .. m.;i .. c0si,ceo:us., _.o.co.aei.on ...... - -····· .~-·-····. • --···1 

,_g,§;L'),; .. sl:l?J..e .. p:tg .... :. ... _ . . .. ... . . ..4 .. . 9 _ .. 100 6 ... 
3],laJ.e, _gray, .. sandy., .. la.mi- . . . . -· . . . -· 

... _., nated, .light gray_sand­
_st.one .. s.tr.eaks .:and ptgs • 
... 09.Ccl.sional .. soft bed w::.th 

, __ ,, .. Q.ore .. _.p,artly ground away. 14 
Cnterbedded. gray laminate. 

6 .. 115 

. ?ha.le 13-nd. soft dark g::ay: . , 
shale, core broken in so t I I 1 

.beds and .partly group.d .. . . ....... • • • .,, .... , 

. away, ·o.coasionaJ. lime an.. -- •-. •· ... . .. ·· ,,,,.,,, ... 
-··-•· sandy streak. in soft ·;)ed 22 .... 137 •-· • 

3haJ.e, .dark gray, sandy.,. . .. . .. •-··---·· ·· ----
·-'-·"··light ... gray ... wavy._micaceoull .. •·-·-·-- • ·-· ·---
·---- -sands.tone ... s.treaks, and pt .13 . • .. - •- -•150 -· -··-­
__ . - ,haJ.e., ... gray., ... 1aminated,-······· -·-·-·---•··---·- ·---·-·--··· --·--· 
·- -:Eairly.-hard · -·•-l•-- -3• -•-15-1-•-·- --3-··-· 
----•3haJ.e-, .... black, ... hard, .,with••--·--·····----·----···: ·· •-·--• 
- -·-lime• •foss·ile·· and· •inclusi ns•····----•3·- -1-5l•··•- ·-6 ... 

7ou~ty•·--WI-1TrI:A:!SElN, ·-··-·"· - ' Index No. • !j:::9.:: 
-'-,-,','. .. :oRILL-RECORn---i-------~---'----'---'------,-......,_OJ:Q8 ... ' 
_1mfbtN~o.,,o).....,, .. ----·- , ..... -:-··•·- ................ •-···----i-'· e·;:;:as..:.:4-is -" ··- ···--~ 

' ' . 
1 I I I I I I. 
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----~O~ll if.-KiOote-00.:~~----<~)liibeei«,:ir,-~;-Bln~c~ ~~~··~~~~~ fu lea~c11, each7'P0:~~~Jf. --· -~: 

'r~:~·~~~=;=-~. ,~-:--:r:'~~R.4~' ~~1 s~8~ ·:!. -:~!"····· 
'..~::J~:3.dison <roarqo~p ... HOLE.NQ. :33 . I : I .. ,;;1>;,;,;,;, 

1 HOLE NO . .. ···- -- ---··-· ~ - -- ----~•· 
______ _,, .TRATA:: Thickness ·-· i;lep!!l_. ·--- -,--

---~--~-------1--F_ec_t_ In. Feet In. :• 

SJ:!,q,;I.e , .. graY.,._lam.J:i;i:a.:l;El_ci, __ -·-··-·· _-:--- _______ '. 
.. fai;rly hard, sandy i_:r;1 ·-··· ·--··-·· . _ .. -··' 
places. ······-······ ....... -·-· ...... 7 ___ .... 8-. __ l5l?._ ... 2 .. _ 

Shale, .dark gray., . f airlY ... -· ·····--'· ····-· -·-···-· _. 
_.soft, .. even .. ptgs. , . occasc. ·----···-+-- ····--•--4-- .• 
.... i o.nal. l;lr.ow:n_l im es tone ---· -~···-·-·. ·---1---'-. ·--·· .,,,,,,,,,,,.,. 
.. _inclµsion .core .P?-r:tly_....J---'----1--1•-·•·······••e- · ,,,,.,,,,,.,,. 
._gr.911ng,_ay1:<i,y_· _ JJi_. J.Q_ JJ'..;i_ ·--------: 
.Shale., ... gray, .. calcare:ous, 

with. brown lime.stone, __ -1----1--+--=:-c:--1-·-··· 
i:g..cJ,µsJ.ons · -~··-·J, __ ,.c.--.~ _:i,_7§J. .. ____ .; 

s!ti~f et~~} d~~a~I~~tlfc s- -·-·· : : ;' ·- -··< · 
-- ·.....-------··-·•----'-. ---·•··--·-· __ ia.§:g.Q.Ll1mg_s...:g-..§l_~ . 9...:.. ... ....:.._: .,...J.79 , 
.J;,imesto:g.i;i_, .. lJ_gg:!i__g:J."_aY,_-4-_ ...... ~ .. · ' · 
.... 'r~.:i:.Y .. _s1!~Y...,.:f.9-.sst.1Jf..§1'.Q:t;JL _;t_ .. _ 180 I 
Shale, .very dark. gray,·-- ·-···---->---i•-·-····· 
_ verY ... sandy, •.foss_i-lifero~ s .... 5 ..... 185 

:~~~1y;·Q:~~~-\;~!!~i=-~!~~~' Y. ..•. :.~:1.·~··=1·=-··=~~~·· ... 
_c9re ,par_tly. ~.OUI).d aW?,Y . -:1-... ·--- __ .J,f:l~f .. 1 ........ • 

,.S.hale, black, ... :fai~ly s.of , · :::.•rJ ~ is$ -1 ~ f:: ~:· · .w~:vy ptg13. .. .. . _ . . 
. s~:~:a.,y:~ry§a.ndy, lanli- 1 .. 1 :·igcf]~8. 
Shale, black, slaty, san y, 

bitumino:us. ptgs. · _ . .1 ... _4 .. _192_. ·-··· 
. S.hale ,. gr.aY., .. sandy ,_.lami- ................ - --'····- . --•if>. 

na.t.ed;·fairly so:ft in .............. ~ _ ................ -:···· 
.. pla..ces, oore ])roken .and .............. ····-·•··-- -·-··-······-·--: 
. . _.p_ar.tlY: ... g;r:.o.wa.__away: __ _,__J,o_ .. ____ a.OJ;._._: 
... Sa.ndst.one.,. ~light_ gray:.,,.-.. ·-····---····- ' •····-······ 
_ ... coarse . graine.d ,.- lop s .. e.ly: .. ·- --·- ·--+---1----
.. _.cemen.t.ecl, .... mic ac.eo.11s.,_oo~ . ·-·--' 
__ oasiona.1.-dark._shale .. p.tg.. . -··'-•-i--~L.....-+----'--
. ·-·cons iderable .. cor.e. _g_r.ounc .. --4--.~-+--,.,ll 

aw~ . . 
mt . ~-WILiiDU!SOJ.~ . . OI08•: ; , J!!f'' 
-r:--==DRl~t.-·RECOR , , ! ! 1 \ 1 : ._.,.._,;___, 

93b.<>,r~o.aoi....,.., •--:- 18-BS-4,.l.!: : . ..:.......:, 

.L : .:,:.,.~··),,,'. : .). l. .I.. J, .. \ 1 .it,. I ,t.r ,.:J ·1 

\-----·------------L---'--'··-•·::.~~~:~:· •;:~.'.;, ... >· 
. J~b~.?; .. ~~~~~.~~~t.'.on; Rocbe~ter, N. Y. B~nd~ and hole~ m_ Iea~.:~:flcl~.Pa~;..~~< . )~~~~-: <-· .. 

-'-·-- . l1™I--· ! ,.-.:~- .... ·:·•)\ .. 1_:£'••.•· 

HEET ; : 4 , : ,T .. tli3'""". I\. 4'ill• 1 S; . 8' : i .. , I i ·, Vi•<d,.,.,. , - • I •• ,•,•~········· 

,oMPANv }.{a.dison .... Coal. .. C.o;r.p., .... HoLE,Na, ·33 ;'; · i : ·;:-;~~--· 
~ARM . HOLE NO. i • . : i-. ·_-

. ·--·· ~· ·-·- ··------··••o. - ·-····'"··- ·=· ..... .. ---·· ~-- _., 
o.. ;:;iTRATA"-·-----1 ,.. 1hJpk1J.1!,BS . -·· .... P_~P..~!L ~- '. 

Feet. In. Feet In. " 

-___ ""'.:1r:...1=-:n_,:!i,-.e-.r-=.1:-a.i-u_,i,....n-a...,.t,-e-.d=-_....,,lcci,-g'h~t.-.-.g-r-.. a-.•.,·l--'--'-'---I·~· · ---:_:_ 

.-:._sandstone .and. dark .. gr.a.Y. ····---+---I-·- ......... ·-· ....... . 
_ _.shal~ ......... ·-········---- _ 10 .. _6_ .. 221 __ .6 .. :·.·· 
·-~ .. Inter edded. light .gray-··-·.... . ··-·- _ ·--···· .... ..... ( 
__ : _mic.aceous . sandstone . .:witl .~--·- --· ·-~-·· ·-·--·•• ..... -···· .:. 
·---' _dark.~shale_ptgs.~_and_grf v ; ,,,,,,:,t,: • 
.. hal "th 1· ht .. ,,., .... -···· __ s. .e ... wi.. _ ig . _.gray ···--1----· -·-·-1----,·····- .. ~; ·' ·· · 

. _ _mi.o:ac.e_ous._sands_to.ne_:p.tg1 .. ,_ll._+--6'-J.3.3,_f--
__ LS.a.nds to.n.e .. , ..... l:lglJ.:t._gr:ey_,..._f--_........,,1--1----1---
·-~l9.QJo.ely:_.G.e.men:t_e.d.,Jll;i._q_a- . : · . . .. ·n Cl' ' 2 ,-+ . .::..geoJ;1.a, ,_.CLQW'.~egfi:g.f,IJ,.J.;R~.r:-.. , h'-d~.tk··,.. fo.~·-· ~ .... 42 :;.\-_ ·_:,. 
; , 0 ands+one. ·':ti :1;·--=·a" ' VE r" . ' , • • · f,,_..,,.,, . 

.;.._; .>,! ..... · · .. !<' .. _ .... ·>·---- .. -.'-'l',# ... 'Ji-JA ...•. -.-,J-;-r~- •., , ... 

.'.......:'. _;.ir.:i;_egitlg.;i:_s.ll,Il.Q.Y._~J;i'..al e • ' ' . ' . · ' : : : ' ' f > 
_. l_'st.r.e.aks; · '-·!···,••i•·-·l··i··, .. 7: 1. ___ ·_;;i.43_...,_ ___ .;···' 
·_ ..S.aJJ.dstone_, ... light_g;tay:_ · · : ' .. · · · :• ... 
__ .. · mJ qaq eoJ.is. ,_.c.o.~s.eJ/;rs'J..in .d ,-._ .. : ... ~ ._ ... :.... :~. --· -~ ' .. ·' ·•· 
...... _J,P.o.selY:._.o.eJJJ.en.:t.e.d ·-·· ···-4·-~·--·6_ ·"·2.47._~_6_ .• 
........ S.h?,l_e ,. g;r:ay .. ,.: v,ery:.il.andY, .. ·--··'-··- ----· -··-·-·- ·-·-·· 
-··· ... 1:1;1 o.aoeoi.is., .. :.! (l.irlY,.he.:r:d ,. -·-···-··-··- ... ~ ... ·---· _ ·- --·- .. ,: ·, 
.... ·- ... irr.egular ,.light .gr.ay ......... __ .......... -~--•· .......... .:<.':. 
-··· ... sandstone .str.eaks .and ....... --··•·······- ___ ·••····•·•··- ·----· .. . · 
...... p:tgs .. . ·" ... : ........ __ .,:.. .......... )l5. .... . .. 6 ... . 27.3 .......... '. 
--·-· S;tiale ,. gr.ay ,.:. sandy. , ... la.mi• ·•·-··•·-·-·· ·····- ---···· -· .. ··-· .. :· . 
. .... _n;i,ted, • unif.orm, .a.and... d.e, ··········-····---····-··· .... -···-··'·,· 
.. ·- ... creasing toward bottom . . . .4 ...... 8 ... 27.7. 8 
·-·· .Shale, gray,. laminated, ....... -··•· ...... ··•·-
.... __ uniform,. o.ccasional .bro.1rn ........ _ ........ 1 

•.••.•••••. 

. ...... lime .str·eak, ...... : ............. - ._?4,_. __ .'1_.'...:.30.iL .... - ... ,,,'!ic! 

. -·.Shale, interl;:>edded .dark .. ___ 1 ......... ··-·-····- ............ / •· 
..... - .. gray fossilifJ1r.ov.s_1;1):.;;1.lE ···----'-·--···-··--·-·-···:· . 
. ____ and. .. gray .. fos sili!.e.;.Q.11s. __ . • . · · 
_ .. _shale, .. c.ore ... pe.rtlY. .. grp_µr 9' ...... :.. ..... :...._. ·•-•···•·-··~-··•···•··> 
· a 7 , 6 309 ·6 · ---·· :W.a.Y ............ ---------1---'--·l--'·· 1--"""~-l--"--

...._; ..Shal.e , .. light ... gJ.'£-Y.,-1.~i- · . -~ 

._.....: _:nat.ed. •.. cor.e_p;;1+-:t;J,y~_gr_Q~ .Q:.. . 
-~-a.way.. 7· 6....J __ 31J 

C<fllrttr VH-Lh.l:A:MSO.N · i ' i'1ndox Na, . ;,.,:, .•.. 
I ' . ' ' : I l . . I . ·ri-='-~.,..-t'•«,·'·~ 

-i--r.=tJR1t.t-R'ECOR I I . l I 1 I I iOl--08' l 11:~:-:!:,: 
, , U .. . \ ! , . ! • '! • ' ' 

-(13937...dM-9.·30)~7 ··• ;-~- , '1 I · · . · 1 
. • . ' ' . . • I I • @l;I"'" A E ! • +t.:.. ' · ;.. .. --~ .. -· ' i · · · I i. i'"f~i... · : ! ' ; : '. : , ; ' I i , l i l I .. . 1 ... "·· . I ... i .. J .. 
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-- Joh~EJ. Moore-Ool'l}. 1 Roebesler, N, Y. Blnd~and-bolea ln lell'llll.!_ eaeh•Patented 1\lM,,-36 ~·-~•-:-r{ 

·-;--·:.,,:,:Y:(··-·---,:,;_,:· ··--· -· ijij~·..: -;-·.:...· ... ,}-, _;-:!) ~'--;-··\ ,;,_,,,. 
T·r.--:.::..__·5·--·-,;.....:._{-·-- - - ·T.- io:isf _n:-4'Jl --:--s:--8··..J · r !---1-t'<'.:'r<:~:~:~: 

'ANv· Mad±·son Ooal· · Oorp·,· --HoLE·No,·-33-·· · ·····-·--·-· 

1 --·-·----·· ----· .-- . -· --·· ··---·-··---··----·Hot.E NO• -·---•-

.,. •·•·· "" ·•---=• --,, . 
_____ ._., ..... _ ... STR-';'JA ··- · -'T-==-:"rhlckneSS f · Depth 

-~ ·--.~-- .... r=~-Feet ···'""(·"rn-;-- ~-··Feet. .. •:-1 · In." 

··-····-····-·- ·····-~ . .. . .. .. .. .. ••·------· -=·~.-::-~ ...•.. ,.......__ ..... --.. -;;:-~ 

J;La,y _ sha,l'? , .. 1 ight gray, ··- _;_ ....... -· ......... ·". '. ..... ~- ... _, 

galcare.ous, wavy _ptgs ..... .. 1 ... _ ..... _ .:.;12 .. . 

Shale,_ ],ight gray, very .............. '···-· ······--··-- ·-·. 

.. sandy, .lamiri-ated, light ................ -· ...... . 

-=f~~~1:::i6.~9.~:: .~1ir::~-~:::·= ],:f:·:::.: ·::-= .. j'ai .: =·_: .. :: ,iA~:: 

SAale , .... cJ.ark gray, .s.i3.IldY., ..... ~--·-·-- ....... ____ 
1
, • 

.. J.1!Jllina:li.ei:!., light gray·-· :.. ..... ·-·-··-···:· ----,----··· 

_s~\iEl.°tQ~~ str.eaks .and . _ ·•·-····-·' ..... -··- ·--- --··--·, 

.si:f;:~y_e_rY. ·9-aJ;k: gr?,Y., .. _c. : ... ~.-:_ ..•.. 
4
: ... ~I~fL.;_·~ .. ~~=i ·· 

laminated micaceous · ,12 10 · 345 2 .: 

s1ia.r~7:7,1a:~£;· ~i:at-y·; 'c·oa:· -,._ .. ·_. · _ · _. •. · ··-r-·-- _ 

. P.1!gs. at b_ci:t.tom: . ·· • 2 _ .. ..1.. 347 . P .. _. 

~E:~l~ , .. v.~:rY .... 1a:rk gray. :to ·--·· ..... . .... -·-- ·--· .. --··-· 

.~.g,r.aY., .. J.:~i.nil,_ t§d,. f()S-: .... ·-·--·--· . .. ·•--- .......... ,, 

siliferous, occas·ional -·····- ·-· 
·smooth slightly inclinec 
.... , ·t '···-· ·•· ..... ,. ' .... ,. . .. 
p g. 

COAL ·: ... . ..... .. 

Shale,: light. gray,. very 
. sandy, irregular ptgs .• 
Shale, dark gray, fairly 

4 

5 

il 
10 

- ·352··· 
353 .. ·- . r·· 

:$58 

soft, sandy, irregular 
lime streaks in places, 
:oqo9-sional Jn.clined ptg., 
c_ore .broken· and partly... ... . . . ...... . 

. ground. away' . . . .. . . . . ).5. . . . ~73. 

.. ~l:l?,le, gray, . slightly s dy , ......... _ ···-•···• .. . 

. _e:ve.n JJJgs,., og:re. b.roken ....................... _
37 

.. 
.. in p],acEJ s . . . . . . . . , 2. . . . _ ...... !? .. 

2 

·, 

J 

.. :::~•.·:;~:" 

. !31:lal.e,,. gray, laminated, ... ··--•·· .... _.J_..:_···-·-

ciocasional brown lime- . · · _. _ ·----··· 

-~ :·-_ ~io~Ef. st.r El_ak }:11d: i;o.qJ!_~- 4:::.~-_c:~ ·== =--;\:,i:r~/-···•··: 
. ... P. g .... , .... §andy. in _pla_ces_ .. , ..c.J,8, .... , ................ ., ............... , ... . 

,n,y . n I LLIAMS,JN · . . .... 
-· -.. . ,-·- .; , .. _ • 

1
1nm-c1a::···----,--,·w~:,•~ 

J,;~~i-=~:3~r;, ·· ··· ·· · ···· ····--·· , I l--i • • _ \fu~4 · · ·-·· · · 
•··--·······-····-• ·• ..... ............ ........ · I •-•·--·•·8,.8 .... , .. ]: .,. •- .. 

· l . I l ! I \ I i i \ t ; ! 

.·~·:···=~·. . ,. . :, :: ; .::.:; ·•··r··;'; ·; . .-= .. ,.:~ . 

--~ J:b~·n·M~o;~:c~;;;;\1~~he;i;;,N,-v:·n~a;;~~ holes in:·JeUl!ij~Ch Patenu! 1906, ;/~) .... --~l 
i -·----, ,-..~ · ·~1 u . ~:n- ~-~-ipl:~; .;--t··--::,-

'fitr i:··- •··-1·s•·- • ···Ed;ll --~,,,,,· ··--·-g·+--, · -",···- .,...~,, 
LE ; l 1 : • , 1 , ;r. . R. :mi; I Si , ! ' :) j. l j·~\,,r,-:, .. 

0MPAN-i'Madison·'o,!,a1--c-b·rp: ··-iiote~"'a-:--3"3·' , , •_c· • : .r,.,,,:,,,,, 
A-Jrv,--..,.., .. ·-· • • ·---. ~· --- - ~. - HoLE No:- ..... -·!-:---·-· ~---i- ··•···-.. :. 

; ThlckneH Depth 

, .... ---·-···-------···-STRATA ·--·· .. - .. ·~··--~--- ··~· --=;:,-...,-7:--f~--;::::c;--'-;---:=--:-' 
Feet: In. Feet I In. · :, 

-.="(
1 
"":s=-=.?--.~:-:d;,-:s-.t-.o-:-n-:-e-,---::.1-:i-g..,.)l't~g:r-· ,-a-y-_ ,-:-. -.. '.-.-.. -... -.--.. -... '.1 .• - .. - .. -....... '. ••••• : , .•••••• : 

---, .... vEJry .slla.ly., .. micaqepus, . . . . .. ... .... . .... .. .. : 

. , .. har_d . . .. . . . .... _. · .. .. 11 ... 3,93 .. I _l;i 

.. Shale, blaolc, slaty . .. 1 . :394 

.. Sh1;1,le, light .. gray, very . .. . .. 

. :·: S~~~:' ~~::.dgr:ay·, :·s~dy ;: ·~~~~ ::: . : : ·~ ~~-=9:~): . :·: =:~~ft,r: 
· · hard · . . 1 . 2 397 2 

··-·· .J.IJ,j,;e:rr,t:r?s:tij't_~g,, · :J..tgl+t ..... ···- .. : --· - ' _ . ____ !; · 
...... gray ___ s_ai1.dston,::1 .. with .lig t .............. --·· ·-·-· ·-· -· · 
l .. a .:._b:ro~ .. J.r.9n_. §.t,a:\.n!3._8.J:!.d .... -· .. -·· ... _· _: ... - ..!_: ... ::, 
,_.: .. J,~ght .. gr_a,Y. .. .?fill,c).Y_.s)la,le ..... J. .. .. 4: , p.9 .. 8 •. ,_6,_._ 

i_ i Shale._j:>laqk., .... slaJ;y,.'fos- ··--··-··-··-·- _._: : L, 

;~~:-::~tt~!!?~i~t··t~¥1!~l :f fg: ::· :: : .. : :=:. := :~=~~-=::· ;l~c.:;\ 
: : . ..:f?-ir~Y. ... !;,P:J.::t; .:c:cp::~ pi;okei .. ..: ........ :.., ; ... , .. . 

---:-r-:s-cl.Il.d .. 1?.a~t.lY.._ g.r.,..0UI19,_.:a;,vay .... _4 . 6 .... .11,03'._. ;_ ... . 

.. ;.,h,(l.o?-1. . -- .. '. ... ~ .. : .:. . . .. . 1 2 .· ~04. ..2_ . 

. ·" S_llale ,. ],igh_t, gray, ;fa,irl-i 
...... s9f.t, smooth,. wayy :ptgs, 

..... f3ha.l_e, l.ight. gray. to _g:ra"5T, _· ... 

.. _laminated, sa,ndy in plaqes 5 

..... Sh?,le, blaok, .coal ptgs. 
Shale, J,ight gray, very . 
soft, sandy . . 

!:!hale, light gray, . very 
.. sandy, i.rregular. sandstqne 

6. I: ·40_4 ::1 ~ s: .. 
10 

3 

4, 

!ig~J:~ ... 
411. i-· 1 

s~eaks· : · · I 1 

Sha.le, fai~ly :soft, l igh· . . . . 
11 

j 

.413 
-:• .. /;·, 

. .. : .gray,. w.avy ptg!l: ........... i . . ·· !i~ 
·--- .. Sa.ru_e. as. ab()y~ ·-- ......... __ ··- ..... ···- ·--- .. ,. . :.. ·-·-•··-·. -· --·---- .. . 

J ..... Gl?-Y ... shale, §Of].,_ g;r~e:rii. h ..... _ ...... _ , .... :. ....... -··- .. , 
.L ....... g:+aY.,. VJayy _ptgs. , .. cqr\') .. ··-···•-··· .. ·-i:f .:.. .. 

415
._ .. ;

6 
.... ,· 

-·-·;···partly .grqu:p.d,_aw?,y_··,--··-- ~-'-~-··,·-·~,,-·,···4,f!;·-
11 

..... : . 

::=:: ·~~~l: .. :::. :.· :·.·: .L:=:.=.=::::~~~ ::-::::· : ...... -- .:: :::::-::: :~:::: :.:· . =::~:· :; 
-- -..... N . --,c-> -~·-t----•-·..--.. ~-: __ .... , ... ,._ •··. ~--·~ 

Gou~ty, •"\'i'ILLl.i,\}lfSO ; ·· :-·; T ·;·- ~ " , : I • : : \lnd':x No.. i : 
1 
!;s,;r,,; 

-l--T-.-DRIL":"RECORD :··+-r- • J ! · I ! I ! l ... J.. /.._1_<:l1:.?.8. .• ~. l-i .. :: 
Ji.eJ;<.1c-c•i1-:n,_3J)~, .... .,. ~-· :··-+··r-- .... -·,-.--•-,---i-1 ~"-8SC.4E , , · 

l ' I , I ; , : :· \ • 1 • I l. ! .. L __ .CD __ "f--·•.Y- .. •· _.__ .• ,: 

+-.. J.·-~--•··'····r··'···<-····· , .. ··1·· 1•• ... +•· ... -· ···--,·--i-·T·il Ti I 111 1_, 

i ! I / i . i I i t : l I I • ' ·'·-···' •• 
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}[\(~~-;;>£;&;~:\~~:~(. ''.:)::.:.:~:;)~/;•:<::: ' ~ 
John O. Moore- 0011,ora' ochcBtei:, N. Y. Bln<llll: IWd holCB hi Jea~es, each: Pat.en tea. 1!)()6, ]67., '. : : i1 . 

-~·~:;@~-~--;,) · ~••ul=:1 . ! ,C) · i \ 1,;i(~c-i :L.,,,,,,,:. 
, ·'-'·• 7 · · ·T·S!f - R. !4'(t •· a: :8' 1,-, 1· 1 I ,;;,,,,,.,,, •• , 

~:'_Madison .. Coal __ Qorp. HoLe: No. 33,_, ---"-~--~~ 
HOLE NO, h• ~-····- --~- •• • .:·. 

. .T~!~-~t\o!s,-___ ·-I·, ____ ._J?_1:etA ______ ···~ 
---·--·-·---·-sTRATA·~·-------1 Feet. .I In. • Feet I In. 

lJ.?-Y .shale., .. dark ... greenish · - ' .. 
.gray, .soft,. wavy: .. p.tgs. .... ··----1···-···:....l. ....'.._417_ ........... _/· 
ii.m.e , .. ,.shale , .... gr.e.e.nish. gr l.Y:., . · · .......•. --• · 
.s.oft, light. brown lime..,. ·-· · --··-··-·-----·····- .. '. 
_s:t.one._.inclusions., ...... oons.i ,e.r::c.- -· ___ -,;:.;:." 

bl 5 . 8 422 8 ·•·•·•·•·•·,.. .. a e. core .. ground .. away:;.-.. --· -: . ·---· . _ ·---- ~•-,:•·.,,,.,.,, 
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"" ium---g-raired,·irreguJ:ar 
. • -·~:;i!,.j; 

·c"unty~WTLiII:Jtl,aSON .. -~---·-·: i 1 , : 'lf.l:-"J:a!0 • · ;:c.~''''·" 
-:-a.=-oR1t.1:··REcoRo 
.jma7=!M-Os30.) .... 7 1s-:.:8S-=4E ·- ,--~ · 
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. . ". ~JO~~?· ?irOO~o '<!Orliont~·noo1tes1iir,'N7"t".-ntiider'i"liifbole&1n1e~fl'i>afinuU!!OO. __ }6736, l· 
~-~;i;_:1t~:~J·=-s~~:._! _,,_ . ~--R.· o-~~:j-~s~i;~;~~-+1.i~j\~i~i_;~~-~~~! 
,Nv Madison-·Ooa1--oorp:->i1:rcie-.ro~-'-3 · · -"' · · .. 

HOLE NO, ------·- -- ·--··· ·····------·--

·-··-·· ---- ---...,---"""-=~'-.--'---:-c-7-,-,----,...,..,;.... -~t:-
Jo\Jn C. Moore Corpora.lion, Roche_sler, N. 1;. Blndu and hole& ilr le1neq, Meh.Pat&nted.1006. 36730:. • · 

-i-. -.:-fi-... ·.~::::r:( · --·t:'.:: .~~- :~'.-~~~~:- -~' ~--'.~: ,· .... 
HEET . 4 , . , ·T. ~~-I R. 4E · , Si , la , . ~;,;~:;,;,;,': 
oMPANv Uadi son Coal. Corp,. HOLE No.. 38 ........ · 
ARM ·--·· .. ~- .•. --~-~ ... -··---·--·· .. c...--H.,-0-L~.IS-N_O_._.. -·---......--·. 

Thickness 
--ST.RA-"t:'A.- ...... Fef;F·· tn. Feet I In, 

-·-····· . ·- ............. · - ··-·• ·•···-·· -=---·--·-· ...,..,.,,....._. 
.. thin. coal.ptgs;, ......... -.......... 6·--·J:'72--7·--.. -.:· 
3andstone, ... light gray, -f: .. ne··-'·-· ..... -- .... .. ....... -< 

.. gr.ained,· .. micaoeous·; ·lam' .... ~_ ... _ .. __ ._,.. . 

.tnated, dark·shale·ptgs: ... --··-1-........ -6 -174--.. 1-·-,. 
Sandstone- ..... 11g· ht-gray .. -.... ·--··· .. -r,.:i,,,,,,.,;, ) . ' ' . ' . ;t-,-:-;:-:-:-
... me di um ,·g:rained .. ·mioac eo· ·s .. ____ .... _ .. _ ... .c... , .:,. . 

. , - J, ' ' .... , 

.. occasional -da.rk--shale "P g;--8·- .. -- ·-:-6- -:-,1a2-:---7: .. -..-Vi 
Sandstone'f .... -light-gray;-f·: ne . ,'.(' 
-gra .. ined ;-..;n.aminated:.;-'"d.ar: : . · / .. 
-sha:J.e .. -J.9tg~ ~ ' . . -:1:-1-1-:-:1:a3-73i-. (i 

: . ' . ' _:-,._-:'-.: SandstoE.e,-;-l-;1;ght-gJ:ay·,·-.. -.. , , · , · , , , :, .. , 
d 

• • I • ' I ' ·•••• .... me i um .. ;.t0 .... •00a:rse.,..graine . : ,_ -, . , .... , .. --;--:-.:·· 
• . ·t ): · I · ' j l • ;. ·': 

.. -mioace ous~~0e•eas-1:onal-d11;rk~ . , , ,. • 
), .· . : l,__j ►", 

.. -shale .. ])tgs-.-. ceal-ptg. -i;~ • · 1 ·l: .. 
.. -185-'.8-"· · ·' : · ..... ---17---s--· 201 · · ;,,·,, 
Sandstone .. ,..:.1ight-gray ; ..... :f .. ne-.. --.. --- _ .. __ _ 
_ .. grained, .. -laminated. .. ,-·dar .. · ·- . ' , .. , ... 

. . ~ -~ 
.. shale.-10:tgs. --··-- · ·-·--·-1.... · "O'° (. · 
.sandsto~e-, .. -medium-.. graine, , ...... ·· ·· ...... _.. ----;.: .. 
- light gra"· •-m·ioaoeous- _ ........ __ ... _ ..... · -----.. .. ,: 

"J ' ' ·-· .occasional .. dark shale p g·.--17 ·: ............. -319 .... • .:\,:., 
Sandstone, •light- gray, · .......... _ ........... · ........ " .. _ .. ____ :/'/: 

i-,,,cemented with: lime·· ....... - ._ .. _ .. _ .. - 10-.. --219 - "TO .... . 
Limestone,• light .. gray·, .......... --·-.... -1----·· ... .. ............. ,. 
... shaly, fine grained·· ......... 1 ..... -6- .... 221-- .. ·4 
Lime-shale-sand oonglom- _ ................................ · ,- ·-· .. ·"::'., .. .. 

t--•erate· ·., ......... - .. - ·-- .... - ........ -.... ·-----· ...... - .. -.. -·-- -5-· ·-22r;- -9-· \tii'\:." 
Shale ,. ·gray .... sandy- -with .. ·-· ... - --· - ·- -.. - . ..,. .... : ____ _,_ ___ .. ;i 

. , ., ' -----· .. light gray·sand: ptgs ... ; ..... _ .......... ---- ' 
L .. :rather ·hard.... -·--·- ·---19 .. - -·-3-- .. -•241 ' 

~

'Bhale;--gray,-]:aminated, · , · . 
.. slightly- sandy-; -aana.---.. -- - ·- . · 

deorea:sing .... towa.ra:·-bo:ttofl · -23=:-~ .. .YH~t , 
: hale .. ;-gr-ar,-1an11na:teu I3 . r . 277 ' ......... ~-' 

. - ' 
·11me _J'!Q.~1 .. ~., .... Qa:i::k g_ray,, .. ----·- · : · 1 

· I _1 

Depth I Thickness \ ~th 

Feet 
,~~I--·- STRATA-~--• 

Feet In, In. 

a::~ : __ lafa~:r_i.i,Je9- '··· 13.pµ_iggJ:y_ .. ____ ,.. ____ ... · 282 ' I 9 
fossiliferous 5. .. 2 ..... _ ..... , .. _ 

~~ .. i? .. ta,:i.~ ,.~gr\i,cl,~n,g ~ .. :fr .. qrfl_ d;si;;;)l:-~: ::=~:~ .... -· _.. ..~.----' 
___ .. gray .. t_o gray, lime_:l; .. o._ .. ss!J:J.dy .. '... .......... --·--·--- .... • 

__ .. _ :J:.:i,_111!'l , .... 'l!?-YY .. _J:?tgs .. , ...... 3, .. __ .3 ...... - .. 287 .. - ............ -i.: ... 
_ .. §!J:.a.,_1=!:'l , ... gr?-Y., ... _f?-:l-.+:lY .. J,1;µ;:.d, ----,---- __ .. ·-·-' .... -~\\lh•''"' _
1 
__ sap.cl,y_, .. _1,Jg)J. t gr: .. ~Y.- 8.?n .. Q._ .. _ .... --.. ··--.... -::. 

._ .. · streMs. il-1.lQ .... P.tgs. , , sa,nd i-----.. "':, 
,_d~e_real'l_:l,P.,g._toward botto] l2 .. _ .. 9 2S.9 .. __ 9_;,: 

S_lnale, dark gr .. §ey_. lami- (!: 
nated, .o_~_Cl_§{lJ_Q.!.l.sJ,l lt~t .. ·~-,-{ 

, -,gray .sand nta-~ .. ,; ! : ; ; : · :i;i ___ .~ .. - .:...313 .. ;... .. _s_· _,:;> 
_ .. SJ.ate_ .... biaok~3 .. i8• odal . · 1 ' ..... 

-;-'e'lfre.iK at 314 1 i::l' 11 : ' i ' 2 .. ___ 6_ __ .. .:..'..316 .... -,_...:. 
--:cq_~i:....:.... i ,. · .... .:. .. 10_.~316 ____ 10 .. --'\ 
_:_i.ir~r_t:J9~~J.:, .. _ g:i; .. ay_, .. ~soft ,: WcJ,i.Y-., .............. -----· ·-·- / 

ptgs. ' ... , 4 ..... 6 . _ .. 321 __ 4 __ _:• .. 
graiifiiif ·frorii above to: ........ _ .... ~·--·· ''.·. :~~- ~E~r~;~: .. g_raf, jiiiiili ;~::w .. a:;ry:: ......... : : ... .. .. -.......... _ .. ,...? 

.._ .. ptg~ ... , ... ! .. !" .. ~~gy.l~ .. _i:qc;l,11,s~ ... ...... .. ... . ...... _ .. _ ......... --·-: 
_ .... S~il.l?_ of .. !l.ar.icl,s'j;9:n~ _ .. ____ ......... 4 ....... 8 ........ 326 . --·-·-> 

·-·.. e 1. very. sandy, .... g;r.?-Y, .. 
--· v;ary ptgs., f?,irJy_h.a:i;d ........ 3 ... 
_ ... ~_11!1:d~toi:i,e, gray, medium ... . 

grained,· micaceo~s , ...... s_l).aJ e _ ... _ 
.. t s. . . . . . . 5 .19 p g_ . . .............. - .. .. 

Interlaminated sand.s.t .. one ..... - ...... .. 
.. _ ·~{~s~a,le ,.: gray:, ~.fairly: .. __ ......... ·. 

1:ic!J.'d. _........... ... .. ,.... ..... .. .. __ 5 . ....... .. .. 339 
.. --- E3}laj.13.,_ .gr?-Y. to _da:rk_gray, ........ -.. _ ---·-- _____ .. __ _ 

sl i!:l');,j;_J.,y_sandy ,_lam.ina..t.e • · . 
·-- _),l.Ai:[.Q;t'.m -·-·-........ · , o ..... ~ --·- .. -349•t~--9-.. -
·-- $h.~ .. ~ , .. _dark._.gr.ay ... , . ...lam:ina.t ed,·----, ' , 
._ ..... SD!.O.Oth._te:x:ture" . · 12-• 3 .. - .... ~362 .... i-----, 
·--·S.ame._.as_ .. abo.v:e .. , .... but--v:e,r., . ·----.. -1 .. ---.... ,, 

..,: ..... thin .. white .. -lsYW.um~ .... .,.,, · 

. 329L 

334. \ ,9 - . 
-·-· -·. --··-I - ... -·•--·-:::::·::\. 

9 ... 

,nt,:,-W,'[-I,hl-AM60l'1-' I : j j I ! I I I ( i111dex No~ l : J!jHf,!'i': 
1!..-DRILLRECOR . I . ' .. ! i i . p-:t-:J:8-i , _' ..... 
)37-4M-D .. 30),~7 _.,._J ·~--;--+--;-.. ,.. 1 \· .. • -----H- ... . l ! \ i i, h .......... A....... I . •' • 

---:,:-,;-,T-:-;17-,~~:E_----~-------:-{~.-=-:;:; 11.t · · 1 Index No. , ,c:;1-~::,:• ~•u~,,---WlI:iI:rI:ABIS0.,,- 1 ! ! I l : 1 ' · OTI . . .> .. ,··-· 
_. -!°F-0RtLl:-RECORD--- i -~--···---···----:--.·-
(1.'2f.lc::'.\>\::c9;:'!_0j ..... 7 ......... i ' ' I . l8-8S~4'R .. 

", ! . . 
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--- ·.·· .. ·r···· ... " .. ·.:,.;.:;;:::·,<·{'\::/f?{\. _::~;~:: ... ···.· 
ohn O, Moore Corpordlon1 ltocbestcr, N, Y. Bln<lcr aml holes in len,es, each·Pa~ted 1906. 36736:1 ";.::_:';::•. · 

~.::~ · 5---~.: .. -:.-:-- f00l;;;J:,ll.• ,:.,,.:•::::, i 1;-a' •5D · ·, /,L:, .... 
! ' T _.:...rJ.S • R ":JL • • S 1 i r [ I I : \••.,:,:~t-!l:❖ 

v M.a4i.13qn'--Q_q~_O;rP: =~~: ~:: : ~a_ · '._: ________ · .JJ[ 
Thickness Depth /i/'·. 

---·-·----S·TRA:TA . . - "';•.·· 
Feet· Jn. F'eet In. (;'.·: 

nd_ coal _ptgs,_ at ):rn:tt_om __ ;)_J __ . __ 3_6'.1,, _____ 7 ____ .rt>. 
A.L -·-·--- _ . _ ............ ·-- _____ -· _________ 2 ______ 364 ... ,9 ____ /" 
ay .. shale ,-- gr e.eni sh .. g:r:.ay ,--"------- ____ .__ ___ , ___ ---·f:,/ 
oft,_ occasional .coal pt'" .. , .. --"-'-·---'··--·;;:,..: 
:i.m.e __ increasing .... t.oward..... ... f-------+-- .. ·- ... __ 
ottom ·-------·-·--·-- __ ·-·---- ...... ::L. ·. 6_· ._367 ......... 3 .. _f;iia'j~,;,,, 
mestone,_.light. .. gray:, ___ ,____ __ . .. . ----/: ·. 
,e.di.U!JL,.t.e x;tur.e:", . · a ___ 7._._ --,3.69.L lCL.. .. [( : . ·. 
.m.e.s:\ione. ,_gr.eeni sh .. gr.a.y._, · ;/-.;' 
• . ]_if_ IQ . • A 31.Q 2__ ··•.• . 
.0.SSJ. er_o_Ul:L. _ _c__~---+--"---,-J "'----I--• ·-· - ·-:·\\' 
•ale dar'" gr air to gr" ir "· ,, .... " ..... ,,___ A_.. - ·,; .. --, ··-. -~_,-,. '.:::·;·:: . 

. amiJJ.a:t.ed,L.coal .. uto-s, ... at i --'·· I ••• _j_:._.J,/,•. 
iqtt.om .: •. • _; • : ,i=;; 1 _l°"'-..3.7J3_ \2;; 
)AL., :ire.rti.cal. ptgs .• _,. · · : · . . :,·.,/:'.<· 
)yr;i. t.e.:..str.eak ... at __ 3_76,_l_3 11 ·;;t : 1 .. 37.8_._.i __ ~rt< 
~~!Y~;!.~$:_:~~-eni.sh~:~~:':... · .ll .. ___ 3.7§- ::~=~-=:filii'' 
it(le .. sh1l-le., .... light .. gr.f!.Y ;._ --··---- ; ... _ ........ !\ .. 
w1J,vy:.ptgs ..... ______ ;_ .... --······ _ ........ 9 ..... .:_379 __ 9. ___ ::/ 
b.ale ,. light .. gray, sandy., ....... : ..... -· .... --· --·-·· ..... - ·-----t/· 
sandstone .streaks ... and ....... ·--·---· ..... ------------· ....... _ .. _\· .. · ·:. 
pt.gs .......................... ·--· ....... 1 .... 3 ... __ .381 _ ..... ··---':\':::-,-. 
hale, .. gray. to. dark. gray., ·-·--··-·--·--·-···-· .... -- ........ '/': 
.laminated,_ sparingly. foe - ... ··----- ....... - ---------···•- ---··-- .:,<· 
silif_e;l'.OUS .1 • . . . _ ..... _ •• 3 . . 6 .. ' ..... 3l34 ... .... 6 . ... .::-
OAL, .bone ... '.. . ... .. .., ... 1 ·l/2 . 384 .' 1/2 / .• 
:hale, .greenish .. gray,. . _:. ----- .. -- ........... •--··- .. ,-·- --·-·-- :;f;:;:/, 
.sandy, .even.ptgs .................. a.~1/2 ..... 385J ... - ... ,4 .. .c:::,;-·• 
lands tone., ... coarse .. graine c , .. ---·--·- _ ........ -"----·· -----· .......... - .. ;:,/. 

.mioaceous ..... ' ........ , ... --·------·-----··1-- _g __ ._.382 .... --·------f'.: 
,ime-shaJ.e,.:...dark. .. gx.ayc,..-+---~f--1---+-,-{{, 
.. f.os.siliferous .. , .limestorn , · ... --"-;•(; .. 
.. s.treaks .. :anq. .. inc.lusions.,,. · · · . /: . ~, al ..ht ' A . 7_ . 3.91 ra ·• .. .. occasiona..i.--co ... p. g .. --,--,.--,-.--"'--·- ... ___ ·--' -:;.,,:-.·. 
~imes:tone:,.-v:er:y-.l.ight-gr, :y .. , '· 

. • I I .. compact., •W•ith .. --gray--sha:l: I _. 

''.W!I:;L'!'./1:MSC)]:j · 1 l \ \ ! I I I \ \ ;Index l'<o, j '\i;{j{; 
-.DRll:.~-RECO'RO [° j ! ; . . 011:8 ...... . 
=1b-.~-:=Ut8Q?~7" . .. , ..J- '. ; _ ..:._ :- ~ .. : _:_-..;....--'-+--'-· 

.·.-. .:-~<:·· 
John O, Moote CoI1)oraUoo, Ro~b;~r~- N, Y. Blnda and bol~II in lea1ea, eacll Patented 1906.. 361311:i J: ;:· 

-.7--. . -~- .. ,~-~•c,e--.--- · • : ••· • ';~\:71 ". · ·, · 
H~ET-t••· ... ----e:-· .. -·•·~·. T. ~F_,.i• ... 1~ ...... 1 R-.-4E-· ·· s! 1a1 ·r;;· . i1::ti:b 
::'.'.1.1''.':.':"..M.ag.iJlQn. Cl.Q§:1 .. Jl_q;i;p.__ ..... ~oLE Na. 3J3,.__ _____ _ 
ARM HOLE NO. 

- ,., ..... ' . ··-
,.~ I ··- --·S·TRATA , \ · Thickness De(?th .. :· .. : 

Feet In. Feet In. • 

..... ·-and brown -lime incl us- • - ==::-.... ___ . .. .. _ .. ..;/ 
..... ions, wavy ptgs. •·--· ...... -•,-6• 2, ...... 39.7\ ··9· .. ,/ 

.... -Limestone, gray,• shaly ,- .. · ............... _ -··,--- ·"· ·------:,: 

... --with·2" light• gray· sand; ........ - · ·--- -·-· .. ·- -----•--·•:: 
--- .. shale s ~ r e sk at t ep-;- · s ai d .. -··c ·-- -- - ...... · -·ii:!'::':::.:. 

- -increasing with- depth--• .... _5--_ .... 3._ ·-403--· --·--: ·· ··· 
-----Sandstene·, .. •gray,- w:i:th .... l·i1 e ·-----•-1---- :. ···· .. 
.. ........ s,ha,le ... eement-·-shale-in-.. · 

. '· . .. ' . ·, -,---G-I'easing-.. -w.ith-depth 3--·----l·--406- 1 
-· -Sha-1.e ,•--gray7 -lamina:ted-, ·-;----
·- ·-wi.th • s~dstone-.. s~Feaks---1,t ---- · . :, 
---· ---top , ... mi.caceo'US•--irr.-p.1-ace1 --;- ·--·-· .. -~--... ·. 
-',_:3JL.of, ... bone•a00'al-at•-40-7· '- 1' . . . 

-.~-to-""4O7 tio-n - • ,. 15-· --lJ:-- ~· 422 
I- ' . . 

•----Shale, gray ... to-'da;rk~gray ... ·--·-· - _ 
.......... to .. blaG-k, laminated·,- ...... ----·-- - .. --·--·-· ··---·•"' --. -·\ 

--slightly. sandy ;-f.ossili - •-- ...... - - .. ·-·-· ---: 
.. ... 

1
.-ero.us. in places, ,•coal -JJ· ,gs,. • - ..... --· -·---· , 

...... from 44513 11 ... ti:J 445,.gu ....... --- 32 - 9 .. --·454· .... 9 --1 
Limestone, •gray•;• shaly, ....... ,., .. - ... -- ·--· ... - ................ , 
...dense very hard- .... - ...... ·--· 7 · ·5 ·- -462 - .... 2 .. -· .. ·' _. ... ,, 
Shale, dark gray -to--blac , -- -- · .. · ....... -- ·---- .. ,} .'· 
•laminated, fossiliferou, ,· .,_ --_- · · ..... _. ...... ·• )" ............ , · 
.slaty and coaJ; ptgs. at --- .. · - .... ·· ---,·-----· ··· ........ .. 

-bottom . - • • 2 4 · .. -464 .. 6 --
COAL NO. 6, 1/411 pyrite - - · .... ... · ·· , ... 
.. strealc at l 1/2 11 ·gray bEµ1d· ---- ··· -- .,. ......... · · ......... fr•:,(: 

at• .468 • 11 11 , pyri tic· stri sk .. --· ----- ._ .. · - .............. ·•· 
- .. · at 470 • 7 11 ·gypsum · in ·v er.. -----·--·-- ·-·.---- · ..... · ··- __ .... · 
- · ---tical ptgs. · ·· ... · ·------· .. ·· ... _ .. 6---.. -6·- --- 471 · --·-··· · 
--- .. Fire--c·lay•·, .. •gray,'·wavy-·pt1 s. , 
:.. ... : ·--core bad:ly broken .. --,-· .. ··- -....... g ...... 6·•· ---479 - ·-6--.-- · 
-·· ·Lime"· shale·,--greeni:e-h-gra, ·-·---- ---i':-·---:-r; · 
...------to··gray-,-·bromr-limestom - . ·-·:;/ 
,..~-incrlus ions .. -~-- ·-·:--4 48 3 .. -.... -s-- --•.• 
-·--:;gra:d:ing ::from·--a]Jove·-+r5r-· ·· 

?0 "r'y-·WILl,;TA1ISON: -. -, -i I 1
1 I ';1-~dcx Na. j '. ~~fi!j[~;!i 

~-1'-;=0Rll.:L:. RECORD-·--····-·-­

.(l30?7.=!M-0.c30) .... 7 •. _ ..... _ ........ ~'. ---<---· 
-'--'---'--• -.,CiIJ.8 , '' '·' 

--,....:--: 18-8S-4E ------···· 
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obn C. ll:~fo-,-,.-C-,"'-"_'.ctio. d~c~teI, N, Y, Blndm" and holi:s In leatC!I, ~ch Patented 1900. ,16,. 

~ ~:_:~--., -·- ~·- --·:-T~ ►i=i-a-ii.,.,,~IB~'.::~ 
v Madison Coal: .. Clo:i::12.- HOLE No. 38 

(·3 
1 . 

~rt:r:•~•,-.,~: 
HOLE NO. -· .. --~-=~.:]_:: . 
. \ Thickness I D~J)th _ i. 

-------STRATA·---~-------· Feet: I Jn. 'Feet \ In. ~ 

a,],_El.,_.g:i:i,i.y., __ s_~_dy_, __ lanli- --_. ·--. __ .,:, . 

. a,ted, .wit.11. sa.ndei:t;ort_E:l_·-->-----1----· __ ... __ ., .. ----.. ----. 

:!~~,iq~~~i~~;t ~~tr~·:.~=-_:_=:=~·==: :;::: ==-~::== ~=:·=::.:: · ... 
lepth 16 -., 500 3 ·,•: , ·: .. 

uiie:__as -abo,y-~~·~9.u.:!i sJ¥.ld-~ --- -·:=~-=~::~ -=·-·- l;:;:, •.• ,i,; 
!Elc:r:ea,s.i!lg_;,Y_i1;l:J._~E3_P.1t~ .12 7 . 512 __ lO_f_;,,,,,,,·, 
1ale, gray laminated, · 
~and;L_,_,2ccasional g;r:N,__ -· ! ___ ,/,.:·:•· 

~-~.dstone s,treak ... al!~_J2,!;; .:. _ -·---(;. . 
rm1.ca~1Q~S..L,_§an.9-__g.ecr~~ !l""' 1--%/\ 
ng,_yi:'.!:,-r:h.:...dep_:t;p..=~. f_E:lw ]:!g_ t !. .< 

Jrown .1.imestone inolus-· : '>.<.•· 
~'?_Il.B .at oottqn \ . ' ' 1 -;39--9 542 7 t: ',>t 
~ale, · dark; .. _g:1.-_:_a,y,: slate ,.:.,i------1--- i> .. :,,:, 
~i_y_y __ ~~-°- t..1?: .. :P~g!!~ i .... coal... -·--- ---·-1----·f' , {', 
P gs. at bottom . 5 543 ____ , ........ . 
DAL NO. 5 1/ 4 11 "s:fiale · ' .. 
streak a,/54511ou-··-111 . -•--.. -- ·----··. .• ; , .. ,. 

snal'e -at- 5·4s, g ,; ·v~rt:Cca: ·-·--- · · ·- --- ··~ --- ,- ---- · ' · 
ptgs. ;-occasioria1· very--'·iirn · · · .·- -_____ , ___ · ..... _-
rtY suiri-s'fi:eialc-iii ··-t-·: --- , "oie·-·. --- . 
ba.~l · br·okeri but· ~1f·:::e·: ·- -- · ··· · · ·· · · ...... ·- ·· ···· . 
cove~ed·.. .. ..._ - --- ·- -··· - --·---4- ·- ... ·-. ----·547 ........ ·•·. 
ire clay; ·soft·; -wavy :aiic(--; ·:-: ·: ·'.-~ ~-·. · .· -- ~--~:-.: .· 
diagonal ptgs. . . . .. .. . .. 2. . 6 .. 54,9 . . 6 

,ime:_ slla.le, gray, occas-. _ ..... .' ....... ,, ___ ····------ _ ·-----· . 
ion_a._:L __ l::l_r:gvm. limest.o!].e__ . ·-·- . ----· ___ .. -··•······;,,,;;)::' 
inc;i.:,usto:r:i,, grading -t;o ....... , _ -·-··- ...... ·+-- .. ____ ; "· 

.g_ray_),am;i.natsici .sha;:Le ________ -+--I · ----- .. -· · 

towar.d. bottom, _con.side,.,r0 •:1---:::---I--=--+--: 

_a1;:>,J.~ ,cor~ .los:t ··-··--- 7 _i;; ____ .!?li.7.._1---' 
------------=-=-=-i.::L-=-=-.t'--=:--11-----·r---·;. 

-,...--M• 

----- ----~ 

,--w·:tI:;L-I:A:11S0N --- , . , , Index_ No, i,. ,,,,., ... 

'DRltt=·RECORD---•-;- . 1 1 , , • . 1 ! 
1 
~+18 1!,~•:;•,:, 

~.!>l=lkSOl~7 -·---·-- . I . . ·-~-.. +·-,-1·s.;. . ;;,4E:· ' 
' l \ i ! : '--' ; __, - -•-' _• ,\ 

John,C....\looie Corpor111ioi;i, Rochute-r, N. Y. Biniler 11nil holcs in leave~, CJt~h Patented 1906, -386790 

• :-. ::··:. ·:-•• ½ ,:_:: _:, • ··> \ . .~.l."·>::~ 
HEET l!t'( · T. fi\:F~I n.4E s.18 . 

oMPANV Madison Coal Corp. HOLE No38 
ARM HOLE NO~ 

,. STRATA Thl.okne__\ Depth . ~ 

Limestone, dark gray t'O 
black, massive, argilla­
ceous , dense, compact; 
fossiliferous 

Foet 
'"· I ,_ ,· 1 ••- -

7 I, 445 I 3 
Coal, banded, dull, har·a 
1/16».layer calcite at 
base· 

Shale, dark gray to blac~, 
massive to poorly bedae4, 
silty, very hara, very 
calcareous , ;fossiliferot , 
partly carbonaceous p1a t 

·remains (almost a limes one) 
-+ grading in to : . · 9 

Limestone (Brereton), aa ~ 
gray to black, massive, 
dense, ·compact, very ha,a, 

--\-: sligh tl'y fossi.lif erous . 5 .-
L..J..Limestom, same . 1 

Shale, black, laminated, 
fairly. well bedded, har ., 
smooth, slightly calcar ous ,. 
inclined bedding near b se 

-r; of shale, also sliol:iens · ded 2 
,,...--jcoal #6 banded, very har, 

vertical IJartings with c lei te 6 
Dnderclay; light gJ:ay, s ruc­

tureless, silty., carbon -
ceous plant remains, 
slichensided, {at top 
slicl:iensides completely 
cross the co.rel. grading 

.into: 
Siltstone, light gray, 

massive, argillaceous, 
micaceousJrT~_Eular 

County Williamson 
T.-;-DAILL RECORD 

(30820-tOM-i-3') ~2 

8 

6 

10 
7 

4 

6 

6 I 

445 

454 

460 
462 

464 

471 

479 
! --

-
Index No .. 

1R-Bi.\W 

9 

9 

7 
2 

6 

16 

-~·:·.::·::-

i;:::::f::;j 

:i• .. ;.:: .. 

:.'.::;::s:: 
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.. · .. · .. · .. ··.···•·. · · .... ··• ;',; •';:::(ft:/:'\?;:l(tbt:}t:'. ,:•,"'i:·. 
'.'.~: hf.oonf'C:~~ora~ort; .i:suCh!l3tllrtN, y~- Bl11de~ llmthol.• ~ •',-;_~•~•j!'-,-,-r-tlr:h··F: .:: 
.. ""'~-:--~ ~-~-;----~--,::.. . , .: .. •n I 1,,,,•::0· I ! . , i !:'.:: 
John~on-+-cir ' ·w.;,s:;;;;:,, ~l ~"" ·; ! I r I Mati Nt . I I J J *''~!~;\;~;,~:: 
-···· ... ·-··-·-- .-\;!y? -·-•··•····•--··---- ·-··~--'-<>---+-~··-•-~·--·-· ,-. ..... . 
1'.Y._l,[13.d,i SOP. .. .09al .. CQrp r,o ... 3,9 ., --: _;_.J_!h.~il---i-. \--.L...;.J_{i, 

::f~~~~f~~::i;;~::::~~'!Witl'.;,:,,; 
)ENTIAL. M13.y .25'.""June 6 ~ .:J.923 ... --· .... :r··-·1-1-.-- ¥" •• '. .• :~'..' .·. 

r 35 1N SE C W SW · ; = ······ .. 
. , • . or. S • • •· · ~ . . : ;\ •: . 

...... . . 
2 

...................... ··-·· ···-~---·Thickne.ss,. ________ Depth ... .... ::::·: .. -:·:--

1.HH\IT'J l\!O., z STRATA . >::/ :·; . : 

:;~~:.••·.~l~y·, ;·;~~~~:;-~::~: .;~.~·:•:~~:=I=:~~~,.~~·-·.:.· :~n•:~1~:fr:/~;;f 
~lightly _,sanq.¥' . ,__ .. • -·-· -· _ 23. ·-- _ _ 23 .. ; --: _, :(.'.,., 
'1.nd s :t.ori..e., -·roe di:im1.. gr ,13.i n e c ,.-,._.:.__. . · · -··-"-· ... ..;.....; ;:;.,:,.:,.,:;,:__.,. 

~i9.s!'llylc1;emen:t,eq..~ .. :w.ith.-, . , ; t-j -, ~-·-~·--·;--; \}/)\;. 
"· .. e.en.:J;j,)\l,.di ... ;r:.ed ... cl.ay .. ..sha.l. e ._ .. ____ ·r+- --,-----·'·-· ---·r :,,s-·· ,,.,. ... 
6 t.,.e-'0 s' an' a._ ·n I:' i ' : ' , ! 1 · I : ' : ,.,.,, ... ,. ::• 
..., ..... ""-"' T , .. 1 C .11§1 ens ... -. : . . . ; . ; -t-r;-:;- · -, · ·, :,.,'.\,:\(. 

~li~EP~ : .. ~.: : ; ~·::-~:-i-:= =:"ci~~ r ;__;:tp2 ·- ·-~ ... (.~';.r .. :~':: 
hale,, ... gr.ay, .. a13.Ildy, .s13.Ildc .. · .. -'- : · ···-·' ·.:.::···•· 
s.t.one :streaks .and .. p:tgs.: ... ···-·--12. .. :.11 . ..:.-_.45 .......... !:. 
hale., .d13.rk ,gr13.y ,. lami-. . ..... ,. ....... ·····-· - ••· ., •· ! 
n13. ted . . ..... '. .. ---··· , .. ·- .. 3 i. 6 .. - 48. 6 . 
hale:, lig)lt .gr13.y, ver_y .:... ..... : . __ .... :; 
Ei.of.t, with occasional de rk , ·-··· ., ......... . 
gr13.y hard shale .stre13.ks, 
light gray sandstone 
strealcs and 1nol us ions 

lh13.le., .gray, very sandy, 
light gr13.y sandstone 
streaks and ptgs •. 

24 6 73 

·•21·10·175 
lhale, .gray to greenish 
gray, •Very soft in p113.CES .. 4 2 ·· ·••80, 

3hale, •dark gr13.y, lanli- · · · · ··· •·• + 

·-·{. 

10 
... t;~~'._:~~<:· 

··nated •· soft in· ul13.oes · ·· ...... ··· · •·· .... .,-. +··•-··;.-,. --····-'- '•.-: 
J• .i. ) . ' ; I ' •. 

··brown ·limestone··inclus-· -··,·---'·--· •···- -c-·'-..;.,.. ~·i·-·•·'.C:·':• 

,-~ons, toward bottom·.:....: : . ~4 '--,-+ +1~4 ··· ·--;··J1.( ·.,, 

Limestone , · gray;· ··sha:ly·, --· . . , :·-.-; ·r-:--,- .. ,1- , ' ·,: · · 

···fo s s1· J;1··f e~ous········, · : ....... --0 J:-· ·-: ~·· +125 -· .. -1.-i--.,.:'" 
~ . • I , • , l l f ! / / t l ~.. . 

Bna1e•· .. ·aar1c-·g:ta"-1ami=-=- ·· : ~ --, -,-------)-7,, 
' ,,, ., ·.o '4' 

.. -n·a·te·a~·:or'owi:i~iiriieFi·ton,;·-· ---·-r·- -:--4--- '"1<>6·· -; ·r;· 
o_tY.(.W!IllLIAl,16.0.j'l.J.--I i I · ! I : I 1'.'-!!~-¥2'j-OJ1-:), 71 · I ! ~ \ \ r,;;t;[ii:j 
DRILL RECORD 1 '. ! ; , ' 1 : j ; · \ I ! I ·:-.. - . 
, •• , ···•····•·-~---·-•-·~-,.-.i'-+·+-i-·1-··c----•· I I I \,-,.,--Bs···;,-· .--,-I·.· ... 

__ · - ·- .. 1 '._ 1 1 ¥.,, ', .,.. __ , _ _;,A_, c:,,.M_,;,.,, 'TT .. ~oVln ,.L 1 -1 .-'?= ~'--L '. . .' - .,. 

0 ____ . ---·-- _ ·-- -· ...... -··- ··-· . .,,--""\i\l\ 
John O, Moore Cot"(loutlon, Rocbe11ter, N. Y, Blmlllll and holea ~lC11.1et1, e.ach,Patent.ed l!IOS. 1, · t 

-~--;::_~- . _._, .. : .. ~- -·( . ___ ...,, - ~· . : -~- ; : : ; . : \:;-> I \ .. 

REET.·•··:-'"-·•··--·3·-· -· - ··•-·,·-- •-·-~•..,;,-r,rr-,-,.,--,__,_. '· ····· 
, • • • • 1 T. . R. '±l!J., r s, .L 1 • 1 , , ~1,,:,:-:-:,:,_: 

ON!PA'N'i'. :Madfi30Il d"cial·dor····-. --H-OLES ·No. 39 ' . 1 r·······.:•·, 
-·"···-·--· .... ·- - .. . . . ... -·- .. 12.. ·___;_--·-·· ·- ... : 
ARM HOLE NO. 

,._;~ .. _.:._:··;-··-··-····-STRATA · -····-•···· 
Thickness 

Feet' I In, 
~th 
Feet In • 

. :c:·tt_ .. :r~a.:Icda~d. ;~c.l1t:~s. - .. ·-·•-·· -·•· ·---- ·-1·•·····. -: .. 
S , g Y, .. ¥, ..................... _ .......... ., ........ . 

·-·--,:light g;r?y sandstor1e. "- ·- _______ .. -·· ... ., .,. -· ·· 
-··-·s·trea.ks and inclusions . 4 8 131 j 
·-· !nterlaminated. d13.rk: shale .. .. . ...... -: _ 

- ~: _.8.lila:.,1.igh t gr13.y : sans11i.JO:ii~ ;~~.:·~:::.:: .:::.:. :-::~:=::.\~ · .~ -:-?t;~,,, 
.~ _ _..£?a.,:i:s.e .gr::i.ined, .J,o?.~.f!,Y ... --· ·- .. . .... __ ... a •.. -

·-·· ~ra~i~1\/1·~~·!~}~~&911·:1---+•--1------,.•·-··- ···. 
----·-,-- .... ....:.. .. ·-· ,.._ .. g ___ ··-·=-==---l-~ -· ...... 

13.W13.Y , ' , , ],.-1_ . --•--1!~=~.:..-=-:· . 
---a:

1
iiJ:td:st

1
one, . lTgn:t)-c,-~ay ,. . . .i--t---·-·-•·· ---·· 

:-, ~~-~¼e~·;2~i6-~o ~~i!is~~~-f~ - ··-:-'.. -- -· ··---~1 ---,--~j. · 
-· :regiilar~-oJia.-olc:-sna.1'-in- ... . · , , : 
·- ·· :clusions· from J'.'5416 1t'·to · -·--~-·----,~---,,····-·-·-·-·•· 
--- ·-~541"5n··-a:ncrrs'6f6·1r-·1;0--·-- ·- . - -----· ·-·--··· ·, 

···-----1s7·1 7n ···-·-···-·--····-•· ·- .· · ·- --39 .·--·· -··1s_4_ -·-·--·: 
,.:.Tii.ter1:ieddea ··ra. ·--·cciar·s1i"·- .......... ··-·---- •··· -
·-- ···-grained -sa.n~strne wi'tn· .i mall' . - .... --·--· .... - .... 
. ··-black· shale incliisii:ins·imd .............. ·-
. .... -·int·erla.ni.iri13. ted light . ri:' y ,, . - ........ -· .. , 

·-:~_-·s~dstone and. d13.rk ·sh~le -··15 ·• ·:· :"[J99 I -· .,' 

. Sh13.le, d13.rk gr13.y, ·sandy, 
··· ·: ··-1ru11in13.ted . ..... .... . 

.. Sand·stone , light gray; c'oa :(se 
· ·· · 'gr13.ined, mic aceous, .wi tr· ... 

· occasion13.l streak cont13.. n-

4 5 ,.203 
.j' 

·ing" lime fossils~. ocinsfc a.re . ~: .... -· .. 
.. 13.ble . cor'e . iouri.d awa. . .. . .. 17 7 . 221 

5 

::\~::i. 

Shal .. g . .Y •· . - ·- .. , .... -· - -

,-- .... a:n·e '·t ~ark g.r!J-;[' .f.l§n.cly '--·-· ····-··: 5 -- - 221 .. ···5- ... 
:::-_-:: .-:i·fa.A~~i~f~~i~lt~~-:_jjo L ... ·- ··-·-. ----- :=:=:: =~ =~: '. 
·ri .t !~~J~r_i !hail'.ClF v!~ili'i~i;:-+-----~ •~~-~ :__223,-=::_a=J ,.: 

·•----·- .,-'----······· Y., ..... -··- ·-·····""'=""'-+---- ... 
: : s:d~_t_Q11~.,._l~g).11; .. K~!:l,Y,' . , -,---.··:- ' --'-·,::·•·· 

·--'-~-.. r_own. lime ... in.cl us.ion a ..... - •··--·-·- ·-•--· -· ··•-- ·-· ··· -
-- ·--- -- -:1n4;;· No. , ; ; i:/'.i:;:i 

-county•-)'H,LklAM-SON·-·-·--:-,-; , 1 i I I I 1 · 0-:J.-l-7--~-------,·····••··· 

j_~·-bRILb· RECORD·· i ' • • : 
1 

: I I . ' • j : · • ::c·-.:- ·····: . .;_-
J:!!Q,'ll~i-:-o_-,9) ...... 7. : •• . • -··1-:-·· _;__ '___L_ I ~- -t'IioBSc.~7-· ·-' -·• 

l '-- , __,__ 
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~-·- ••<>••---~------·---...... ~- - . ---,-------; . 
1-~~,?- M~re Coniora.li.on, _nochcslor, N. Y, Binder. and hole a ln:,lcllle~, each_ Patent~~- J6!~-~--J : : _ · · _ 

j~;~~~-.--1ii\:L .. : ... _.,;--:-E....-s§il R. 4Jli~,js) s'. l 7 ,;:::~~j . . . t@h~~ 

,;, .... Madison Coa:i "'dorp·-. HOLE NO. 39 -::'. 
--- ·····-·•---·- ·-----•• ........ , .... ____ , __________ ,,. ·------·-----····--·-·-~•-·-

HOLE NO, . 

1 

Thi'ckness I Depth 

---------··----STRATA""-------- Fee! I In, Feet _: I In. 

:9r~_part),y gro=d away: ...... ~.~= ._4 .. =.1325 ........ . 
tale, gray, sandy, .. lami. . .. _ . ··- .............. . 

l?,ted, .light .gray sand-, ................ ·-···~.- .. ~. 

itone st.reaks and ptgs ...... 19 ....... 8 .. _ ... 244 .. 8 

~e:1.e ,_JJ?-.rt gr.?-Y, .Jal ig):l t Y-----,···'---- . ---: --!t(;~;i?f/ 

iandy, ·. tmif 9rm, lam:l.n;3. t d.,. ....... ...... . ··-·····•·-· .. - ... -.. · ·. 

ian9.-._g.~qrea13 :I.pg .. :tow.sU" d .. -·-·-···. ·-·•· -.:_ .. __ . ·-····-,: > 
).9:t~Ql!_l:, .... QQ.G.§..s.iona;l ... sot:t .. ---

1
···-····i-----i· · · · · 

3:tF.~M.:.. a;g_<!_J ;i).llEz....;i,.IlQ;l.)lJl.:I.. n...___ .• ·-·•· l .. ·------{--.. . . 

~.<?Y._¥.i!.L.J?.P.J.t.9.m, J/.9:t.tP.l1LQ ----,- · :•., .·.···.: 

~~~~lf.~~:~-~i-~.a,rJ;ly_: ~~·ao~-=; ·:;r~: _ .. 20s .. -·~:::[:{\ 

:~1..(;l..1...gt_g,:v.,:._f.s1,;!.;,J.y_.s.Qf.t. -=--- . . . ··--'. .... 
L:!::f.§.filll?!J: .... ptgs ~. ,,;.f.o s.s.ll f.""··--· ·--·- ·.,-····-'- -·-··;.;.:•·.:•·:, · • .. 

S=!,'.0..1-1LL. .... _.~ ...... ..:. .. _ ..... ·········----.: ...... . 9 --···~··2.65 .. -9.-> 

tl~} .. e , ... 9-ar)!:_ gr.a:v.., .. ·lan;lina ed, ......... c .. ···-- •. ···-·· ••... 

O<JC.9'.§:lQn.a:I,_.~r.Pwn limeet ne .. - .. ······· c··--·-··· .': 

str_e.aJc, .. s .• _ ........... ··- ... • 3 ..... 7 . ... 269 _ .4. 

11~:L .. e,. gray, laminated, -·· - ... 

s.ands"j;<ln!9 .str.eaks and p gs; ..... ·-··-··••i-• 

occasional .soft streaks. . ... 15 .... ,. 
hale;-- dark iiray to v:ery 

dark .gray to bl a.ck. uni• .... 
f9rm, laminated, occasi nal 
brown limestone streak d 
incl us ion · . . . 15 . 9 

OAL., .bon~ . . ........ -·· ... . ... ____ .. .. 7 

.,.28.4 .. 1 ... 4 

· ui-7 : fi- :· ..... 

300 1·1 .. 
300 . . .. 8 .... , .. ,;:·., 

h:µ.e ,. J:igb'.t. gray, soft,. :... ..... . 

c9re ,par:tly .gro:u.nd away, . . .. ...... . ..... - -··· •. 

hard lime inclusions .........• 2 ...... 4 ...... -303 .......... : 

'.h.~1:e ;:_grai, . laminated ... ·- -----· -·-- 6 ·:· ,.303-.-• .::.._s- •- ·. 
,ll.alJ3 , .. gray:., ... sof.t, .. wavy ... ·-··---·•·,·--:-·•--·---·~···, ..... 

.P.:\;gs .. , ... c.ore ... par.tly .. gro a · ~ ·"-'··-···~.:..- -·-·-·· · 
' l · · "05 7 .away ___ ··-··--·····~----1--.a~·· _7 _........,, _ ··--· ............ . 

ihale.,_.light .. gray , ... very .. _ .. · · · 

.s.andy.t .. grading .intg -Ur1:' 
J - -~ ·-~ ··s:-~!~i~!~: 

-W•I bhlM!SGiN-t . ! ! I i i · 1 I I ·e"fW..0:. - .,. .• 

·DRIL1" REOORD··· . . : . . i : I ,.,!..,,.;."b· . , . .,.,; : . 
-::!~(-cP:JO}..G;,.,7 .... :__··•·····-·: ···'-·•···•-·l···-··•···· • 

_,_.,,.. -·· ,_;.• 

-~<<·:_{::. 
- --···········------·-=-,~=cc==~ . ~-- ..:... .. · .. ..'.4 

-----~~'.: O .. ~(~~-~~:.~~::.lon, ~::,t1eoter, N, Y:._~~~ez and bole~ lnle:~• cach'Pateuled-1~. ~-------•-j 
' .... : . ·;;ml =:.. . !" l 

HEEf-;' , ·-~"4··-·· · :· · , · T. ·~'1F · iC4E... s:--r7-; · ' I._.,:.. . 
l I r - • . . • , , I <---iii~=- , 1 

, ! . . , ' ~',t,•:<:;.❖; 

,,.,.P,.N·v-Maa-fsorc-coal:-crorp,. HOLE No. 3 t:::····•,•· 
ARM-------·----·····••··•• ... ________ ~i0LE- NO. ~--·---·-·-·.t:-

o.-~,_ : ----S1:AA-TA .. ---'----· 1··~-•T_h_l.ck-"n~e•.•;__~1~·--......;Dc..cep~t~h'-----
-- .~. -· . 

Feet j In. Feet I In, 

._g:r:.i;J.Y.,. ll)ecii:um gra:l..ned, ... ··i---·--··· ·····-··--· 

-:··99rnpaot? sandstone .......... .... 3 0 ••• 
7. _ ... 309 ... 1 ··2 ...... . 

·-'.SP.ale, llght gray .. to. gray ... .. .. .. ... . .. --·- ·-·-··--· .. 

..... J;P light gray, .. irregular .... ···-- . . ........... - . 

·-••._pi;gs .. , .occasipnal .. sandy .. ···•····---· ...... ·•·······················< _ 

__ .!'\hale s:tre.ak,; ao.:tt:; .... core.-~--. ·-···· s~•·•---i-•••····'·-•!ii,:,,;,,;,, 

., .. -· pq,rtly gro.1.lll.d mi:ay -··· ....... __ .;9._ .3 .... ·•i 318.~ .. ,.5 ...• r:: (:: 
__ .M!Il!e._s.h\;l,l e.,_.wa:,.ry_ .. p.t.gs., ... _. . .11.. -.319-. _.4 ....... '.\ \, 

. .. ~.S}lq,l?.·,. gra,y'_. to .. l:i.gb.:L.gr.a~ ,,--.·---+-----1-•--.J. 

_...: J01t.lY ... sPLt.,.:...sa.ndy_at._ ... . ,, . 

~='.i~i!~l~1iia:ier;t: .. l:l.~b.t .. grai .· ~~=+ ~=-·.,_ ~·J21·:::.:::.:::l;){·. 
_; :.!H!,P.,Q,r,tqne:..:aJJ,d:Aa.~:..gray., : . ' . • -:-~:-· .fir. 
__ s.J:J.!;J,l.e_-_, _, .. . , · -t--·3-..... 8 __ ._325._ ~-. ..,:,:·: . ...-

····'. ~~:i~a::~m!~;;;~i~~r.se __ ~~==== B ...... ~326+. ··=~·~)fU 
-·-· JA1~;r _eq.dell..ligb.t .. gray. __ ._._ -······-··-.. · ·1---·· 

. .... §111,nfl,fe_tq.n.!'1 · . .w.:1. tl;i. .. d<l,rk .• sha: L ... -· . . ······- . ..:-'----1 ····- .,. .. 

. .. ~ .... st:r:§!alu;, .. interla..11ina.ted ............... . 

... _:.ligl:lt .. gray sandstone am ............ ···•·- .. ! 

-··· .. cl.11,rlc .. shale . _ .. . ..... . . .. . 5 .9 ... ___ 331 _ .J.o. 

..... grading from above .. to: .. . . ... . ... ... -· ... •('\.:. 

... _ .Sh;3.le ,. light gray, very.. . ... ·--··-··· ........ •-.\/.:: 

sandy, ·laminated .3 ... 3 _ ... 33!5 .... 1- .. ::-:;.:· 

. ... S.hl;l,le, gray .to dark gray, 

.. _ .. slightly sandy, laminate:l., 

....... sand .de or easing toward .. . . . ..... -· ... ,. •· J • • ., ...... 

. .... ,.J:::iot:tom, lime streaks to.,... . . .......... "- .. •······· - ··· · it?\ 
~. & ward bottom.. ... .. . . . ......... 18 .. 353 . 1. ·:.:;- ,· 

r.t:- D.OAL., .bone .. .. . . ... . .... . .. ... .. . ... 6. . .. 353 ... !7 .. -j 

_·_Shale , .. light .. gray., .. .:fairly ··-.·· ·-- ···--·· ·•·--·- •--·-··.?> 
-~··:~oft grading from .above - --· l .. 7 .. 355 .. . ,2 ... ,:::••· 

-1..:....:.r-_into :-.•··~- --··-·• .. -·. +--··-··-l--1----1--

.· , .Limestone .. , ... l.ight .. gray.,. ___ ·-··--··-· ~···~-1-.....,...--··-·······:, .... · 

r' -· ... shaly., J·compao.t.,_..foilsil.i' . · ·•· ·--·•' .. .-

,.:.erous .at• bottom·· -·· ··· 3 ··JO···· 359·•···0 ·· .. 

eounty .• ·t-\'llhb!AHSON . · , .. a ·;;r . ···-:.:• • 
! , ; !· , -- , ; , j '. .

1

. \ n ex .. o. . •i•~J•:·: 

-; ota-pR11at..-REG0Rc••···+ 1 , : · 1 , ! ,oi-:r:r ·· ':•:,,,,., 
Jm.1'

1~•~f"''··m~, ·· ··· :--·••; i '. i 11':"'s.S-:--:ii'.E 
~ . . . -~--L- . -- ·•· ' 1 -i----1-,-- ...;.__,...__ ·• -
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·:1 

.. : . _:~.:;··: 

Jolin O. M,oora·&o;;rnti~ler, N. Y. Binder and holi!5 ln jt}5'fll:'I~ 6J1.~h:P1ltent.&d l!lOO. 3<,736:1 .·. 

-~;,J;;~w,i ~=-=-;;,j;;,~ -·- T iii1~:.::1, a ·11n:.:~:f~ s: 'i.7 ;i~~,i;~;r \;:~;l;;!;,,, 
,,;:,··uaarson-·m:iar-o·o:rp. HOLE No. 39. · · · ·-··!;, 
.... ·- -·-·· ... ·-·-·- .. ·-· .•. ,.. -··- ···-·•--"-•·· -- -- ___ ,, ____ ·----.,.--• .. ,..... . -··- . 

HOLE NO, :, · 

I Thickness I Depth i• 
-·-~ .... •--·----STRATA· Feet. I In. Feet I In. 

1ale .. ,._black, .. soft., .. wavy .. ---·-····• ···--·--·--·-··+ ... ,·-··-·. 
Jtgs .. , ___ brown limestone. ·- ··- -•-.. ··-··· ·-· ··- -
~treaks .... -·-. . .. ·---··---·-· l ___ .1 - ·-360 1 
1ale, .light gray .to .gray ... - ·-· --·-· ··-··--- --··----
,ve1;-.-ptgs. •. , t<?ssil~~er.ou: 1------+-·- · .t/\'.' 
:md .. coaJ. nartin,;rs, .at .. b.ot.,om. .. 6 ... 11 ... --367 ·------···!-
)AL. ... ______ .. _ .. ____ ··--•-· ,-. __ --4·- ·--368 .. -4 ... )• . 
ilale., . ...l.ight. gr.ay,,_, Y..e:r:y.-+---- -···-·-· ----+---\ . 
s andy., .. __ir.r.e g:ulai:.__,ptgs "-- ...... 1--· --::-37-Q. -· --5-- -~:;:j 
Q.:t_e:r: l.aminat.ed. _light._gr.ay .. e--'----'-1-----+--'---,-+~~ 
sands:tone .... and..gray .. _shale ___ ______, __ .. . , ---,, .. 
gr:ading,. into•:-: .. : :. · · , _ _: __ .2.~--,---.B-.-.:,3:7.3:c'.._ ... 1.----/'. 
hale.,-· gray:., .laminated, ; ·. ----~ . (< 
uniform .. ---~ · 1 · ' ·---·· -·6··- ..• -37-7--•- .07._--l'.' 
?AL, .b.one ..• __ : __ ·--· _; _______ _:_ --···-· ...... -7 --· -~378 •-- --2 - • ;\ 
1me.shale, __ light ... .gray,_ .. _ __:_ ....... ·----- ..... _ .. __ , ... -. ·---- ;;'· 
b 1· · 1 . .,. rown . .- 1me .. inc us1ons ,-···-· -··-· -··- .... __ ····-·-··-· .. -·----···'!:" 
coal ptgs. · at .bottom __ ...... -2 ....... _4 ... 380 .. 6•-·. ;-:-
OAL ,,_b_one ., __ .; __ · _ ._ .. ._8 .... 381 ... 2 .. 
,hale,.light gray,. soft,.. - . --·--·· •-
brown. lime inclusions·,. .. -···- --·- -·,·· ----
inclined clevage, core . . . .. ·--·• !.. 
partly ground away _ .... ·- 1 · 10. '-383 • •·· •· •\: 
lame . as above, . with wavy, _ · 
irregular ptgs. 2. .385 
grading from above to: .. 

,iinestone, .. very light. gra 1
·, • • ·--- ----···· - ----- ,'..;:'/:: 

tfinely crystalline, sligl:lt- ·- ...... ··- ···-- ..... •·· -- • 
)tly shaly, compact, fas-.. •· - - •-·-·-·-·-····· 
-siliferous .. , •·•- . ···-·----··· .... ...:S-'-- l0•·-·•-393 · 10 , 
3hale,--v-ery.-l.ight-gray-;--- _.-···--- · _---- -···:;· .. --i 
-very ... sandy. to -sandy,--· --- ___ .:_ ... _._ -·-- ·--·--·· J-.-- -· - · !"' 
•-laminated• -----+- .. 3.: __ , ·-'.1--- -;.-396·-,· -·11 -·' 
Shal e-,--gr ay-• to •-dark--•gr ay ; --·---··--- __ :___ ----· --c--- .. 
.fossiliferous;··· laminated---·-·--;·-····--,--·----···•·--· .. 
occasionaJ···:tbiu-··bed·-n:e. - ........... -

=:::::::::==::;:====-----:---,---;-,;:::;=-,;;;::----i--,-i"·<· ~-ty·-- :-vrntI·AMSON - 1 'Index 'N1~ '_, , _y,,,,,., 
-DRIL"· REC0RD·· - , , 0-1:J: , : ·,., . 
1~~-0,:30)~1 .. : ..... ---· _)... ___ .:,_ __ . -~----- ~ .. ri--Ae1 .. ;-'i·-c1•1• --·~--~: 

------ --- " __ _:_~ 
, Jo!Ln O, Moore 00l"J)Orlltlon, Rocheat.er, N, Y. Ilindei: and bolts 1n lcuu, ~ch_ Pat.ented 190&. 16736J · : ;1: 

-;---~/?;- t;·----.--·~t·· :·. . :- ! .. -:.:1 -:.:~·:-- f\-· --:-~i . . 
HEET :•~¥--••..--ir-'••~:ri~:--~ R. 4E ,i!{'f sl l 7i ."t•Jl ' ; I !~;~?;._:;~~ 
~'.'.'!.AN~:-:-::li:§errf;l og __ Q_QJt;l,._ O.Qr:p '·-- -~· 0 LE No. ;i$---· ___ ) 
ARM HOLE NO, .. : I\ 

Tl11cl<r1ess I Del)~h r );-1--·-----~----STRA'T .. 
Feet. ·1 In. Feet 

··-- El§.ndy 13b,ale .. a;nd. })r:own._,J;im~--- __ , __ ·--- ---.,,.. . 
_ .. sr,aJ. e .... -·--· -· .. -·· ··- ... -· ...... ·---·26 .. 1.- ..... __ 42.3. -+----·'·-·· ;-_-;'_ '· · 
_ .. Sha,le, ·gray.,. fossiliferouJs .. ___ ._ ...... '. .. _ ·-····-··· .. ·--··-····-··-.\/. 

----1[ In. ;,; 

.. _ .. J.ime shale.,at.bottom -··· .. 1. 5 .. _.424 ... 5. .... : 
__ ,Q.9AL, _bqne ... _, ,_ . _ ------'·-··--c·····-:: 4--,--- _424. _._9., .... },,;,;,;,;,;,; 
-~ Sl;l.1;1-l~ ,,. qark. gr?,Y., ,ey_en .pt 5s .. ,-· .... ··---'- --·--·~ ·--_ · ··•-,:···: · ·._···. 
____ 1.1me fo.ss.ils .. _ · ·"-··•···---1. __ fi ___ 42e_./-.-2-.. -; 
_ Sl;i,.r;iJ .. e_, __ .ds),r]cg_r.a.y~_t.o_y_er,y . ._____ ':-. :.''I 
--'--'d=¥)L gr_r;i,y_, :....l.,mt:i._:i;.l;l,.te.d., .. _~ . ;,,·,,·•··:,. 

rmif arm · --'--~- ? 7 '3 si: 9 ;,.. .. 

=-:~a~f i1t7•~ 6 -~•,--t iii 
-··· ._fQ§.s! l.J....EL.~t_-t;_o_p_,_,s.l.ajy __ WJ. th ... ' -··--- . \?/i" 
-.:.coal ptg·e. at bottom_·-··-----3_5 ___ . __ 4.40 ... , __ a __ ._i)ii' 
_I Q.QAL .. ])!9 ._:...JL.c_Q cq_asi_onal____ . ·- ··-- ._::£Tu,~, '• .,,,,,. 
_\_ _!1.arrCJ:vy- _s:J_a,,ty __ g_t.re.ak .. and_ ·- ·-· •. ·- ···- .. --------1 

.~hin pyrtt_ic,.s~;reaks, .. colre .. _ . ·-· .......... :. ____ . -y,,/!; 
. . in. gopd .condi t1on --· .. . . . .... 5 . 8 .... _446 ...... 4.....-.. , .. , .. ,,.,. 
Fire clay shale, 130ft , .. light . _ .. -· ... ---- __ .:.:' · 

gray, occasional .sandy . . . ··-- -··--·- --·-• 
. si;reak, · core badly .broken. .... -·. ___ -···--·---

and _·considerable. _washed.. ......... __ ----· ----
away . . . .. ·- .... -···· ..... 3 .. 2 .. 449. _6_. 

Lime shale, light .gray .... -·· . - •- ... •·· 

· Is~~~:, s{I:~s g;;;_;:-::i;-:-g;;-;;_;; •·-·:- ~ ·-_ 2. -~- ··~.~:
0_t ·:~:~:~.;:;!\;{? 

to dark •gray , ... brown lime ... •··-- ... ---····· -- --- ·· •-- ·'(' 
···-···-inclusions., ... occasional - --.. ···:-·--·" --·--•·--•-···---·-· --:·•_.--:,:'· 
-··· .. inclined .. ptg.- ·7 __ ,. ll- -·458-- -7-. -::·-_.. ·· 
•···- Shale,. light.-gr.ay-.very. ___ ------,,·-·;- · , _ ·; .-.,, .. 
__ , ... :_sandy .. , .. liM"t-gray-s·and--- ' . ,....__...c--;.......,.-~"---------

1
' +.- _,-:, 

e::s<'-.1. I ' ! . · · ,r·~··· 
-·-·stone ... streak-s-,--occas.icn- . '-~·-: · . ,· . ,,:.--, .. ::· 
--- --br.own.-.1imestone-streaks~--5-_.;. -11..:...-·. 464+>-'-&c.--:-;: •• 

.. ·. 
>aunty_--- .. '.,JW1'1I:.1•I,r:1,h'1r--A~•Mli{'i's:ro~1\Tf:'--~i =,~-1~1~=';:i =::, ~i =~1 ~1~1~•1='r1 ~.ln~d~'lJ';-~Nfo,7i7\111ji{fk 
· ' · · ' ., · . ' · , ' · · E)'.Ll7 
i--'ll~-ORILl.:-"RECOR[!) ' . i , I ! , l . 1, 

1 
j j \" 

1ii.Qr=•~1-'="l-<!f!ii!J-,.-·•-··•--~---~__,_,_.-~~--.--Trr::.Bs-11E . , , 
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-,-.. -.- .. · · <.::::;,,;.;~:~0:.:::~:.'.;;.;t;;L$~:-:.; • ,;'; ·<rt~0·· 
John C. Moore Corporation, Rochester, N, Y, Binder, and bote11 ln leince, each Patented 1906. JO,_ •, 

~~E~--;·:;"":-7-~· !'>~. i . ,T. ~°'4i\l IC"'4E:· <s.17··~:D~ ····-·•··•·•. 
6M'PAN9-1fac1I so-ri-6oa:r Corn. HOLE: N;, 39 . . p•,,.,.·<-··· 
•••• •- • -er•••• r•• •--•••-• -••••---••~------' -----'- -< 
ARM HOLE NO. 

,. ·I ST-RAT-A ---~----J Thi'ckne&S j DePth 
Feet In. Feet In, 

_ .. _:tnt_~!,'J,a.Illtn_a,1;~d. Jight ___ gl'.a; 
.... _sru.l.d.$tone . a.Ild. _ daµc __ . gr~y_ .... -~ __ .. ______ --·---- .J 
__ _sf)._aj. e_,. _oc cai:iio-i:ta,1 .. 4''. :138,l d.-:-.. _ .. . .. __ .. __ , ____ :_ 
. __ s:to.n.e. and. sandy shale .... _ .. .. .. .. .. . ____ ...... 

streak --~-- 29 6 494 .... :Sh1;!.lc_e_, __ g,:,ay,_,,_s.?,11d,y, J\g'fi: _- .. - . -- .. .... .... -- -- -- _-_- it,,,,,;: 
.... gray. sa,ndstpr+e .str_e~.s .. ___ 1

········'······ 

-- . __ ap._q. _ _pj; g s.,._, _ __mj; 9.1:!--,lll. j;)j;g_s. --•--· -----f----+-~=-~+---
1 aminat e d . , · . 15 509 -~:. ·sh"aie·~- gray' . SailftY ;·-mrca - - . ---- -- _.(. ___ ... 

··---· ceous,_i laminatea:;_slaty · · 
_,, _ an\i inplii;i,ed ptg:s. ___ at ---------- ________ -------· --r ' 

botto · · , , - . .. . 19 528 .1 • . . 

:-~- _COALNoi. __ 57-1[2 11 pyritio·--__________ . · --~ __ .. , ' ; 
shale at 528'7" . • 3 11 ·531 11 ··.: 

J~~~f~~l~~:={~!~-.-_lll~-~~!i. ~•~- ~~~~-~-=. -~:~:::_: _· .......... ---~_J;; 
_ gr.Q~\i.. :~:ivaY ............ __ ....... ___ 5_ .. J ..... __ §_37-... _ .----·-i· 

.... ,----·-·---·--·1- :----:·, 

. - ···- -·-·' ··-· ·---. 

i 
·-·····-· 

-~;:;~; .. :.;· •" 

----··'··---- ···--•---~- -----~---
··-···I ··-·-··---·---····----·----·------·1----·-·-•··-••i---+---·-+---
----·•------------------------- ------ --------•---· -----•l-'----1-----'- 1---

~----,-------------- ------.... 1-----1--1-'-o---+.,---
----r---··~ -·---~----- - l----+---1----1--

oounty-----W-IItliI-AliiSON--- Jndex No, , Ei;;:;,::;, 
--T~-oRiu,-Re:ooRl!l-.. ----~·· 011 't · L-'- .. .:..' · 
<mn--<><-•-i•>....,., ---------,·- --'----------- -----· ,-----..;-·

8
· s-· ,·m-, · __ · __ :- ···•··· 1 ·· ".". . L.. I • J.;.=...... _ _:,__"!=_.....,. 
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' . I J • 1 I -·----.-~ .... ·-·--•~.· ·: .... -1--... ,A'\ .-el ' I -~,.,.. /\ .... . ...... . . ' -·· '. I 

O_~;;Mtl_9~8:t/"~~~-~~~; ·:: 1 . ! ~No,,,_: : •.•:.,~~<~. ,=•~;.' .. :·: :T-~t; 1!:~a'1)~:~~a~)~~~~--~-c·';'*~i1.~? 
oYP .• unM~.;l.!lO.tJ. _Qqa!,_ _.Q.Qnt,!!~-· -,.-5.a. ______ ~_'.,_3_E_:_ _ . , PANV'•' a.di son OoaJ. Corp. . ... H0 ':"'. N~ •.. 52 .. --- .. -·•· · .. • 

- ~- -· . . l4 HOLi! NO. ~- .......... : ..... -- ... c. :_1-0.. ------··· 'l', ·r -. - IMC. ... c_:..., .. . 
tJ'!'HP~n:.J.ttl-dia.on .Co~ .Ca.rpL ... ..,......;8. ' • .84-.~~ .. M 

· . ·.· · .. ·B t· SE.""'·:· :~A'l'ION. 525.3 · - · · ·-·r·---- -c·;._ ____ · · -· ·· • -- ... _.. .•. ,. . u.. '. 
QLI.JroTOR . . . . . DA.TE DBUT.JID ____ •--··· ... , ·\-·- ·---1·- .1.1.n---- • .; 

oNFIDl!lN'l'IAL . . Sept. 18-26., _1g2.3 . . . . 1 . . .
1
• . • .. • , .. 

·158 1 N and 26 1 4u W of SE Cor. lw. r11111 ... 
. \:.tLl~tt o_'t -~'-••. . . . . . . . . . , ~ . . , 0.pth. -·-,. ~ ... ,.0 I . .. , B1'1U.TA · - ................ "I,_.· ·" In.•· "Jl'ut. ' . 'In;" 

l ·-• ,--t••·••·•·• -,, f"" •-. ••--+- •••~- .,.. ••• ~ 

.... G:W., .surface,. yellow--·--------· -· ............. ~ 
: _(slightly sandy. a'[; .. pot.t m)30. --30• . -----· 
~Shale ,::-gray., ,laminated ,..·-1----- •--------· --·-·-,-
Jai:tl-y:...hard.,,--2:paxingl:1-- · - ---1-____!.... 

(___f'_assil.ifexo.us ,--Wi.th-- , . . i i 
. . ' :t' B-"'' I . ' I • . I • --- ,......uneyen~par ..... ngs.-~ -1-- -, ... -r· ··-s-,. -----·r" -·- 1-,c 

I I h le \ 1 · , 1 , • · 1 • 1 , , -1 · , , "l · 1 ... 

~ 
i---t"ro en 

1 
, .. 1 , - • -_, ; 

I I , . ' ,-! ! 1 ' I ' • I 

'Limes.tone.,-light- .aray- -·-:.. •-------~--
[ 

. ' C 1 ' .. 
--hard·,:...foss-11if-erous · : .l-· - '-6 --' .. -32-· -6--h· 

' lshale Lbluish :grav .. '.rath r .,..... .. .... ----·--·; 
' • .., , J • 

'--hard,'.-:Lamina;l;ed, -with---------- ..... ,.· 
• • ---light-gray-- streaks· of ... .._ · ........ · ... · · · ... _ ... _ 
. -- ei.-~her :calcite or- gypsu •• · .. · · ... · -- -. 

.. Contains -inc;:lusions of · 1ght · · .. -- -- · .. · ...... 
.. ---gray shaJ.e- --- -· --·· -- ......... - 6 · --33 ... •··-· 

-Shale,- greenish gray,··· ... --
. ·fairly ·hard, laminated, -- ·· · 
• contained pyrite · -- 3 · · 36 
Shale, dark· gray to· · 
blaok, ,fairly ha;rd; ... · · · ·· · ... 

.. laminated · fossiliferou · -- · · · · .. ·-, . 

- --with uneven partings--··---------·-------·.... ---
Pyrite p.as replaced cal•• - · · · .. · · -- · 

· c ium carbonate · · · · .. · · .... -4 · · · · 40 · .. · · 
·-· ·Ooal · has ·verticaJ; ulane ------ ·------1---.... ··--, . . 
--:- :--of· splitting· ----------------r~-1----~- ·1 ~~-·40- -1-; 
-1- ·Sandstone; gray,· fai--rly- ·• ____ .. .. --- .. ·17 
...... ha.:rd, · find grained, ·· ·-· - ---- · : --- :· ; --;--r 

. : : ~~rg~~~s:r~:t~n~ ~:. ~~~-::.:.: :==- ~ . 4.: .·:--~~: -'J~ 

::~:.{' 

~::~-: 

ThlckneH . Depth 
,GTRATA .. -~-1 F .. t ,~ FNt \--'"-·_! 

, - . l ShaJ.y sandstone,. g:r.ay, . 1~ .. - .. , ..... 
fairly hard, with wavy fl,ight .,. 
gray streaks of sand- . ' 
stone and dark gray \ 

... shale inclusions .. - •. ...... 1 - 2 - 41 • • 7· : , ... -, .... 
.Shale, greenish gray, ' :Wt~''-'\'' 

fairly hard, fossili- • '. \ 
ferous,. with limestone -- .. _ ... ---·- -·-- - --- ---.. -~l 
inclusions .... _ .... --- .... -·· • .3 ···41· •10··· 

- ·I ' • ' I 

Sandy shaJ.e, gray, .. fair-1 --· - .... -- --- •· ,----·-·-·-~·:: 
hard, laminated, -with : -----; -· ·- -- -- ·-·-- ; i--; ,

1 
a few light .gr;ay ..... , .... ~---- r-·1 - :.. .. , • .. '-· -- • + .! .... 1'- -- : 

- -lamellae of .sands-tone., ;_ ., .......... · : · --· ··· -· __ ;_ ~ ·;-·· ·. 
.. part of core ground up .. '. ... 3 ·4 · ·45 · -2--!-,:t•iY 
.Shale , greenish· ,,..,.ay .... - .. .. - -- - - .... ..... ·· - ....... ,; 

'' e>O-:J . ;• 
fractured, fairly. hard.• • ... ...: .. _. 
Coal parting at 50 ~9 1/ •. . 
Interior has ·appearance 
of a slickensided . - • 
surface. Pa:rt o~ core 
lost 

Slate shaJ.e, gray to 
dark gray, rather hard, 
laminated.. Pa:r_t .. of 
core ground up 

Sha.le, greenish g:ray, 
rather hard, fractured· 
with very un~ven partings 
Part of core ground up 

Limestone, gray, ha:rd, 

5 

l 

5 

8 50 10 

2 52 

6 57 6· 

·· sparins;ly fossil. ifer9usf:. -:-......... --· ..... , ....... 
· containing· pyrite · - , ...... -- ·: 6 · --4· 63 
ShaJ.y sandstone, · greenis · ; __ , · .. ---- · -- · 
- -ay · fairly hard· · ,·--~ :·_;.-...;, ... ·· -- ..... .. · \ .. ----·: 

-e,... , . . t . ' 
- , · with shaJ.e ·partings -· :· ·· ~- l · · 2 · · · ·65 · ··· .... 

·10 

=:·::;;r•=:: 

County •[l!LLI.il.J·[Sl"lN ' j , lndu No,____Q.224- _;~·1 ' •,.... 'IILLIA!!SON ... : .. , .... r7 T' r· -- · · -·· ·· · '··· · 02fl4 ···· ·· ...... . . ... . . T-1' .. 1---,-r,-,-- I ' I I .. i ' I ' ' ' ' ·r. is;!> .ounty ., I ' ' ._. ' . 1 I I : I ! ' . lndu No. ' I ,;~~;;;,;, 
T.-DRll..L RECORD , ' , 1 · I O 85 ,r,p. . • : . , ..... -,-<--+-·i--r-•----- ... - "" ' ' ·t--~ _ ~ ...... _ .... ~· •---.-· ·-·- ~ · .... ···:"j"•-i--•l--1•·· .. ···"1··1-"4- -',).c,·-· . T._,:.DRILL RECORQ. . : , , · i . t i 
. (f_!Ol!::;1!1J::,.Mll ..... 7 .. -r-'!lln4!!.$l.,q!oal<;11,LJ!1ITTp•..J1,~l.f>/'-.. I I · ... m37-c-<ll-MO) .... T . r - :--·· r -: i . .. t "1.. .. . 24:-aS-:5E ·. . . T 
•. ! .• ..•. , ...... , , . , ··' 1 ... J •• ,. . • .. • , .. ·····•······. r . . , --·- ·' I , i-r-J·+·· .. I ~-r ..... , .. , .... ·h 

. • . . .·· ::.'.::::t,;7~·;_ ·:! 'i"i i ')' i I I.;\ J.,_.':,: .. J) '.;J;,;\e/;:;1. .. , .. 1 Li.,,: 
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~· • •. I " ~ - .. ' -·· .. ,, ··; --~-•---~---;----·---,-~ \ · /~-,EET. 4 • . ;·--~-·-T,"-i:!-'1~ B. 3 Ji> ·a: '24 •r"" ·:··--j----;-1 . 

_ILET · :· ,:,::r· _:( . _»· ; •.. T-~- ~- 3 ~:'.'.' i __ ~?_r1---1-r .. ~.r--;J,*,,,,j::,;, \rANY Y&SJ.f B c·olii:-qo~-=-~H~L(No~--q2. : ... - -'71~~w ... 
•MP:'NV J!:i.diso4 OoaJ. Corn... _H~LE_ N?- •. 52. _ ------ ~~- ~ ... : .: . ,RM 'HOLE NO. • 

,RM HOLi: NO. ' ,. . DTRATA . __ .... ·-·-·1 Thlckneu I D .. th .. 
1 

• • ~- aTRATA .. __ ~I Thlckneu I Depth ! _
1
______________ Feet ,~ FNt I~'.-. 

-1------------- ,.,,.. \~ F .. , J~: S..jl.ale, gray,. f.ai:.-ly: . _ 
· hard, laminate.d, very Sandstone, gray, fine to,. 

medium grained, porous,. 
with occasionn.l wavy 

. 7. I. 2 .. . 72 .. 1. a . 
streaks of mica. Pa.r·t 
of .core ground up 

Sandstone, . gray, fairJ.y . . - ..... 1-- .. 1-- .: ....... I-. , ... ;,~!i!i;;,,,f 
. ho.rd, extremely micace · 
. slightly. shaly.with.m.ic ___ ... _, ______________ _ 
. streaks and lrunell_ae ... .. . ... . . J.O ...... 7.3 ..... . 
Sandstone, .gray, fine to -----·-·---- ... --,---· 
.med:Lum. grained, porous.. . .·. ------------ .. , .... 
.with .wavy .mica. streaks ...... ---~--- ... ___ '. ..... 

.. i 1 11 . ' ' .an ooca.s anal ame a... o --·---. .. .......... . 
. , .. : shale •. Pa.rt- of core . . ....... .. 

. l;Jround,up .. , , . , ..... J.2. 
Sandstone and shale, .Sand 
. stone is interlaminated 
.light gray and dark gra) 
. shale, with occasional . 
-light gray sandstone in-
clusions. Fairly ha.rd 
and has even partings~ 
Apparently contains some 
organic matter 

Shale, gray, lamina·ted, 
fairly hard, containing 

-organic matter- Has even 
partings 

Sandy shal.e, gray, fairl~ 
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CO.'!.PANY Zeider Coal Comp,,ny HOLE NUf.1BER 171 Was M-52 
STATE Illinois ORI LLER Madison Coal Corp. 

-~~ 

COJU::1 TY Williamson 
SECT! Oil 2-! ------------

.DATE STARTED .. °ti/A 
DATE fi N I SHED---"-"~--:::-----..::.: 

! TO',':'NSH IP 8 S DATE PLUGGED - .. ... 

I RANGE 3 E DISTANCE CORED N/A 
PRINCIPAL MEFIIDIA/J 3rd PURPOSE Prosnect Hole 
LO CATI C/, 158' N ~, 26.3' W SE Car. NE NW 

SURFACE ELEVATION 525.3 .COORD. N E 

DEPTH 

FR O'..i j TO 
I TH IC K. ELEV. 'DESCRIPTION REMARKS 

' 

-
No Drill Hole Available 

···-- . - - .... .__ -·· - --

0 00' 124' 401. 3 1 Too of #6 Coal 

124' 130' 6' -0" 395.3' Bottom of #6 G:,a'l 

Nn T~,n~=o+<n~ n~ #S Cn".l 

Seam. 

~-- ... 
l 

l 
I I 
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PART IV ATTACHMENT IV.3.B.5.C. 
SURFACE MONITORING PLAN 

(Modification Submittal - May 2005) 
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ATTACHMENT IV.3.B.5.c 
Surface Monitoring Plan 
Longwall Panels 1 and 2 

With the purpose of gathering information to verify assumptions made in creating the 

post subsidence contours, physical surveying will be performed on surface control points 

on the first two longwall panels. 

Installation 

Baseline A will be installed along the centerline of the first panel. The direction of the 

baseline will be east to west and will start at a point 700 feet west of the initial longwall 

face. The baseline will extend 600 feet to the west. 

Baseline B will be installed at a point 700 feet west of the initial longwall face. Baseline 

B will run from north to south. The baseline will begin at a point 500 feet north of the 

tail entry of the longwall panel and extend south to a point 600 feet south of the tail entry. 

Baseline C will be installed at a point 500 feet north of the tail entry for Panel 2 and 

extend south to a point 600 feet south of the Panel 2 tail entry. The purpose for this 

baseline is to determine the effect on the chain pillars left between the longwall panels 

after mining on both sides of the chain pillars. 

Baseline D will be installed in the comer of Panel 1 and extend at an Azimuth of 45 

degrees for a distance of 500 feet. It will extend to the southwest at an Azimuth of 225 

degrees for a distance of 500 feet. This baseline provides information on surface 

subsidence in the panel corners. 

Control points will be installed beyond the baselines in locations that will not feel effects 

from subsidence. The base control points will be iron pin monuments concreted into the 

ground to prevent movement from frost heave or machinery. 

Baseline stations will consist of 24-inch long 5/8-inch diameter iron pins driven into the 

ground. Stations will be installed at 100 ft intervals. 

Monitoring 

The monitoring will consist of collecting data including elevation, coordinates in east and 

north planes, date of monitoring, time of monitoring and the location of the longwall face 

by its underground survey station. 

Baselines A and B will be monitored at the following intervals: 
o When the longwall face is within 300 feet of Baseline B; 

o When the longwall face is near Baseline B; 
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( 
o When the longwall face is 300 feet beyond Baseline B. 

Baseline C will be monitored at the following intervals: 
o When the longwall face is within 300 feet of Baseline C; 
o When the longwall face is near Baseline C; 
o When the longwall face is 300 feet beyond Baseline C. 

Baseline D will be monitored at the following intervals: 
o Before the longwall face begins production in the first panel; 
o When the longwall face is within 300 feet of Baseline B. 
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PART IV ATTACHMENT IV.3.B.5.c 
RESIDENTIAL WATER USE & WELL SURVEY DATA 

(Original Submittal) 
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Pond Creek Mine #1 Pond Creek Mine #1 

Attachment IV.3.8.5.c Attachment IV.3.8.5.c 
Residential water use and well survey data in and within 1/2 miles of the proposed shadow area Residential water use and well survey data In and within 1/2 miles of the proposed shadow; 

Inhabited Mobile Primary Secondary w,u WoH Well 

KeflD OWners • Lnamo OWners • FNeme B111Address2 Cl!l State •e "~" Home sueeil suee~ Water Use Dla.-ln Depth-Ft Tlpe Notes 

6301300-001 SMITT< JANET K & DAVID R TRUS 17706 CORINTH RD MARION IL 62959 0 1 Unknown Did not return survey form 

8301400-007 ATI.EE PAULA I 18724 DEAN RD, MARION IL 62959 1 0 Unknown Old not return aurvey form 

8301400-009 LOVELESS PAUL A. & PATRICIA A 18566 DEAN ROAD MARION IL 62959 1 0 u,,- Old nol return aurvey form 

8301400-012 LOVELESS PAUL & PATRICIA ANN 18568 DEAN ROAD MARION IL 62959 1 0 Publlcuti!lty 

8302400-004 GRANT DONALD EUGENE ETAL 17712 DEAN RD. JOHNSTON CITY IL 62951 1 0 Publlc UIRl!t; Well 36 22 □u2 Must ertme hand !!!!!!!I! 
8311100-015 GRANT MICHAEL D & CAROL A 17196 DEAN RO JOHNSTON CITY IL 62951 1 0 PubHcutiltty 

8311200-012 GRANT RANDY 1n35 LIBERTY SCHOOL RD MARION IL 62959 1 0 Pub!lcutlllty 

8311200-014 ROGERS ROLAND M & SELMA J. 16993 LIBERTY SCHOOL RD MARION IL 62959 1 0 Publlcutlllty 

8311400-004 DAVIE JERRY D & SHIRLEY J 16767 LIBER1Y SCHOOL RD MARION IL 62959 1 0 Public utility 

8311400-000 ANDERSON PHILLIPS 16661 LIBERTY SCHOOL RD MARION IL 82959 1 0 PubUcutRI!}: Welt Lawn/~erden 6 200 Drilled Baller on!}:: at th.ls time 

8312300-004 STEELHEAD DEVELOPMENT U.C 430 HARPER PARK OR SUITE A BECKLEY WV 25801 1 0 Unknown Did not return suM!y fonn 

8312400-001 STEELHEAD DEVELOPMENT LLC 430 HARPER PARK OR SUITE A BECKLEY WV 25801 1 0 Publ!cutfflty 

8313100-007 EVRARO RODNEY K & SUSAN D 16016 LIBERTY SCHOOL ROAD MARION IL 82959 1 0 Publicutillty 

8313100-009 STRUNK GEORGE R & DIANA L 16172 LIBERT SCHOOL RD. MARION IL 62959 1 0 Unknown Did not return suivey fonn 

8313200-002 HILLMAN GEORGE 16383 DWINA RD- RT 7 BOX 196 MARION IL 62859 1 0 Pub!lcutll~ 

5313200-003 CARTER FREDERICK 16309 OWINA ROAD MARION IL 62859 1 0 PubUcutiltty 

8313200-003 CARTER FREDERICK 16309 DWINA ROAD MARION IL 62859 1 0 Unknown Old not return suiveyfonn 

8313200-004 HARRIS IRA 16194 OWINA RO. MARION IL 62959 1 0 Public utltlty 

8313200-006 GRANT EVERETTW+MARTHAJ 18147 OWINA RO. MARION IL 62959 1 0 u,,- Did not return suivey fom, 

8313200-007 LINTON JAMES O & LORI L 1201 ELM ST SUITE400 DALLAS TX 75270 1 0 Publlctrlil!!X 

8313200-008 BRYANT ANTHONY POBOX20005 OWENSBORO KY ,2304 1 0 Publicullllly 

8313200-009 JORDAN CLINTON D. & RUTH H. 15965 DWINA RD MARION IL 62959 1 0 Public utility 

8313300-008 SMITH DAVID R. TRUSTEE 1noe CORINTH ROAD MARION IL 62959 1 0 Pub!lctrlility 

8313300-008 DUNN BARBARAK 15920 LIBERTY SCHOOL RO, MARION IL 62959 1 0 Pub!lcutlltty 

8313300-009 HARRIS IVAN 17852 CORINTH RD MARION IL 62959 1 0 Publlcutll~ 

8313300-010 BERNHARDT DAVID 4S8 N, ROSEMEAD BLVD. PASADENA CA 91107 1 0 Public utUity 

8313300-012 MOULTON TERRY LEE 15832 LIBERTY SCHOOL RD MARION IL 82959 1 0 Unknown Did not return suM!y form 

8313400-002 DURHAM HUGH+ KAY 15895 OWlNA RD MARION IL 62959 1 0 Unknown O!d not return suiwy fonn 

8313400-003 C011.INS RICHARD C & KATHERN L RT7 BOX 180- DWINA RO MARION IL 62959 1 0 u,,- Old not return suivey form 

8313400-005 STEWART KENNETH JOE+ KATHY A 18284 CORINTH RO MARION IL 62959 1 0 Public utll!:l'. 

8313400.000 TOLBERT DARYL & KA THY L 18358 CORINTH RO MARION IL 82959 1 0 Public utility 

8313400-010 WELLS LARRY W & LANA K 18232 CORJITTH RO MARJON IL 62959 1 0 Unknown Old not return suivoy form 

8313400-013 FRENCH LEONARDO & DONNA F 15453 OWINA RO MARION 
IL 

IL 62956 3 0 Pub!lcutll!ty 

8313400-019 BREDAHL RICHARD & WILVA 15577 DWINA RO MARION 62959 1 0 Pub!lcutlllty 

8313400-020 LAMPLEY KEITH E & CHRISTINE 18452 CORINTH ROAD MARION IL 82959 1 1 Publlcuti!I!}: 

8313400-023 HARRIS JAMES E, & BARBARA K. 18404 CORINTH RD MARION IL 62959 1 0 Unknown Old not return ~urvey form 

Soll Tech, Inc. Page 1 of10 WCW9llsshadow2640-1214~004- 7:141 AJ Pa'1e 2 of 10 Yro.Yellsshadow2{ 
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Pond Creek Mine #1 
Poi1d Creek Mine #1 

Attachment IV,3.B.5.c 
Attachment IV.3.8.5.c 

Residential water use and well suivey data in and within 1/2 miles of the proposed shadow area Residential water use and well suryey data in and within 1/2 miles of the proposed shadow arec 

lnhabHed Moblle Primary Secondary WoN Well w,, 

KeilD OWneni • Lname Owners - FName BU1Addreas2 c~ State ZJe "°"" H=• suee!l: suee!l: Weter Use Dla.-ln Deeth-Ft 'IE! ~tes 

8314100-004 SPOONER R & BARRA J & LAURA 16050 Wlll.lAMS PRAIRIE ROAD JOHNSTON CITY IL 62951 2 0 Public utility 

8314200-003 LIVINGSTON LARRY & KIM SMILEY 15877 LIBERTY SCHOOL ROAD MARION IL 62959 1 0 Public utility 

8314200-005 VEGE CARL&LEAH 16033 LIBERTY SCHOOL RD MARION IL 62958 1 0 Publlcutlllty 

8314200-011 DANIEL DARLENE 16181 LIBERTY SCHOOL RD, MARION IL 62959 1 0 Publ!c ullll!l Well 

8314200-012 GODFREY JACKIE 16107 LIBERTY SCHOOL RD MARION IL 62959 0 2 Unknown 
Did not return survey 1orrn 

831~ FORCUM CHARLES JULIAN & CAROL 17391 CORINTH RD, MARION IL 82959 1 0 Publlcut!llty 

8314400-005 BROOKHOUSE JENELL W ETAL 15717 LIBERlY SCHOOL RD MARION IL 62959 1 0 Public ut!!lty Cls\em l.Bwntgarden 18 o,, aplgot NW comer of ha 

8324100.001 JONES SONNY 0. & SARA M. 222 E. HUNTINGTON DR; SUITE 20 MONROVIA CA 91016 1 0 Unknown 
Old not return survey form 

8324100-004 NEIBEL ROBERT 18033 CORINTH RD MARION IL 62959 0 1 Publlcut!O~ 

8324100-005 PARKS WILLIAME 15314 LIBERTY SCHOOL RD MARION IL 62959 1 0 Public Utility Well Lawn/garden 36 unknown 0"9 

8324200-003 COLOMBO ROBERT J & JUDY A 18509 CORINTH RD MARION IL 62959 1 0 Public utii'ty 

8324200-005 WILLIAMS PEGGY 15146DWINARD PITTSBURG IL 82974 0 2 Pub!lcutillty 

8324<0<J--004 BUTTRUM BILLY E & NINA MAE 14717 DWINA RD PITTSBURG IL 62974 1 0 Public ublity Pond/lake Stock water 

8313200-002 HILLMAN GEORGE 16383 DWINA RD· RT 7 BOX 196 MARION IL 82959 1 0 Publlculll~ 

8'-04300-005 STURGILL QUINTIN & SHARON 21098 LOCUST GROVE ROAD THOMPSONVILLE IL 62800 1 0 Cistern 
.:niomp'vle wirterlower 

8405300--002 BURNETT WILLIAMS 17769 JORDAN FORT RD THOMPSONVILLE IL 62800 1 0 Public utillty w,, Household Unknown Unknown 0,9 Inside home 

8405300-005 COOK JUSTINW,JR. P0B0X22B2 MEMPHIS TN 38101 1 0 PubUcutillty 

8408300-0D8 HARRIS SCOTTIE 18924 DEAN RD. THOMPSONVILLE IL 62B00 1 0 """"""' 
D!d not re!um survey form 

8406300-008 SMITH AMBER & NATHAN 18924 DEAN RD THOMPSONVILLE IL 62890 0 1 PUbllculll!!:z: 

8406300-011 BENNETT SARAH 17606DWINAROAD THOMPSONVILLE IL 62800 1 2 Publlcubllty 

8406400-002 STEWART JEREMY & AL WALLACE 19478 DEAN RD THOMPSONVILLE IL 62890 1 0 Public utility 

8407100-002 CROSS RYAN W, & CHRISTA 0. 18991 DEAN RD. THOMPSONVILLE ll 62890 0 1 PubUcuUllty 

8407100-004 SMmi JASON M POBOX310 MARION IL 62959 1 0 Unknown 
Old not return SIKVGY form 

8407100-006 WEST CHAD E. 17284 DWlNA ROAD THOMPSONVILLE IL 82B90 0 1 """"""' 
Did not return survei form 

8407200--002 PATTERSON LELAND&IDA 19791 JORDANS FORT RO THOMPSONVILLE IL 62890 1 1 Unknown 
Did not return sun,sy form 

8407300-002 HILLMAN PAUL 16632 DWINA RD MARION IL 82959 1 0 Publlcull!lty 

8407400-001 JOLLY HOWARD LSR& RUTHA 16907 JO ROANS FORT RD THOMPSONVILLE IL 62890 1 0 Publbulllty 

8407400-005 RICHARDSON EDWARD B & CAROLYN 16800 JORDAN'S FORT RD PITTSBURG IL 62974 0 1 Public utlllty 

8407400-006 BELCHER LUTHER HAZE 18755 JO ROANS FORT RD. PITTSBURG IL 82974 1 0 Publlcutn!!t 

8407400-007 MUELLER REBECCA J 16731 JOROANS FORT RD. PITTSBURG IL 62974 1 0 Unknown 
D!d not return survtiy form 

8407400-008 OWSLEY RICHARD W. & DOLLY J. 16805JORDANSFORTRO PITTSBURG IL 62974 0 2 Public utility 

6408100-001 TANNER SAMUEL T. & RANDA RE 17274 JORDANS FORT RD. THOMPSONVILLE IL 62890 2 0 Unknown 
Did not re\um survey form 

8408100-003 GOODMAN TIMOTHY A & CAROL M 17062 JORDANS FORT ROAD THOMPSON,_VILLE IL 62890 1 0 Public utlllty 

8408100-007 WECE ALBERT DEAN 20100 THORN ROAD THOMPSONVILLE !L 62B90 1 0 Publlcull~ 

8408100-008 MALONE SHANNON 19899 THORN ROAD THOMPSONVILLE IL 62B90 0 1 Publ\cutllity 

6408200-001 DAVIS FRANCIS W JR & BARBARA 20192 THORN RD THOMPSONVILLE IL 82880 1 0 Publlcutllity 

Soll Tech, Inc. 
Pege 3 of10 wcwe!lsshadow2640 •1214if004 • 7:14 PJ. 
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Pond Creek Mine #1 
Pond Creel< Mine #1 

Attachment IV.3.B.5.c 
Attachment IV.3.B.5.c 

Residential water use and well survey data in and Within 1/2 miles of the proposed shadow area Residential water use and wen survey data in and within 1/2 miles of the proposed shadow arec. 

Inhabited Mobil, Primary SecondPry Well Well wan 

KetlD Owneru - Lname Owners - FName BUI Address 2 Cl!t'. Slate !£ House Homo Suee!r: s!!Ee1( Water Use D!a.-ln Deeth-Ft T!'.J:!! Notes 

8408300-003 MALONE GARY G & SHERRY J RT 1 BOX 187B THOMPSONVILLE IL 82890 1 0 Publlcutl11ty 

8408300-005 EDWARDS JACK E & LISA L 16570 JORDANS FORT RD PITTSBURG IL 82974 1 0 Publleutllity 

8408300--007 SMITH RANDALLW 16732 JO ROANS FORT RO PITTSBURG IL 62974 0 1 Publ!c utU 

8408400-002 FLETCHER TERRY & LILLIAN RT1 BOX 1B7 A THOMPSONVILLE IL 82890 2 0 Public utility Well Lawn/garden ,. 15 °"8 alee pump ln summer 

8408400-003 KEE STEPHEN+ RLITH RT1 THOMPSONVILLE IL 82890 1 0 Public uUlity 

8408400--004 NOE PAULA&NORMAA 1644 MOODY COURT PEORIA IL 81004 1 0 Unknown 
Did not retum survey fonn 

8408400-006 COBB BILL G. & AMY 0. 20631 THORN RO THOMPSONVILLE IL 82890 1 0 Publlcutlllty 

840910D-002 MICK THOMASR, 21071 LOCUST GROVE RD. THOMPSONVILLE IL a3E+o8 1 0 Publ!cutl\~ 

·6409100-003 EDWARDS BRYCE 20804 THORN RO THOMPSONVILLE IL 62890 1 0 Public utility Weu BR stool 120 12 o,, 2 wells• not used 

840ll300-003 EDWARDS CHARLES LEONARD 16749 THOMPSONVILLE RD THOMPSONVILLE IL 62890 2 , Publ!cutlllty 

8409300-009 GOURLEY STANLEY & PATSY MAE 16443 iHOMPSONVILL.E ROAD THOMPSONVIL.1.E IL 62890 1 0 Unknown 
Did not retum survey form 

8409300-009 GOURLEY STANLEY & PATSY MAE 16443 THOMPSONVILLE ROAD THOMPSONVILLE IL 62890 1 0 Uotmow, 
Old no\ rotum survey form 

8409300-010 ROBINSON DEBORAH & D. SMITH 16432 THOMPSONVILLE RD THOMPSONVILLE IL 62890 1 0 PubllcuU[!!l 

8409300-013 EDWARDS JACK & MODENA 18670 THOMPSONVILLE ROAD THOMPSONVILLE IL 82890 1 0 Unknown 
Did not return survey form 

8400300-016 EDWARDS THEODOREE. 16501 THOMPSONVILLE RO. THOMPSONVILLE IL 82890 1 0 Uotmowo 
Old not return survey form 

6416100..005 BORCHELT KENNETH 0. 15937 THOMPSONVILLE ROAD THOMPSONVILLE IL 62890 1 0 Publicutllity 

6416100..007 KEE YOLONDA 15740 THOMPSONVILLE RD THOMPSONVILLE IL 62690 1 0 Public utlllty 

6416300-005 KEE YOLONDA RT1 BOX 180A THOMPSONVILLE IL 82890 1 0 Unknown 
Old not return survei form 

8418300-006 KEE YOLONDA RT1 BOX 180A THOMPSONVILLE IL 82890 1 1 Unknown 
Did not return survey form 

6416300-010 WILLIAMS JACK&ROBIN 15686 THOMPSONVILLE RD. THOMPSONVILLE IL 62890 1 0 Publlcutllity 

6416400-003 KENNELL MARION E & BARBARA A 21148 CORINTH RD THOMPSONVILLE IL 62890 1 0 W,t Pondnake Stock water Drilled 

6417100-001 SHUKITES CHARLES W & JEAN A 300W8THST JOHNSTON CITY IL 82"51 1 0 Unknown 
Old not return survey form 

6417100-006 GARRIGAN RONALD J & ROSALEE 16154 JORDANS FORT RD PITTSBURG IL 62974 1 0 Public r.rtin!}: 

6417100-009 ING CLINTON & DORIS A. 16096JORDANSFORTROAD PITTSBURG IL 62974 1 0 Public utrlity 

6417100-010 RIX THOMAS G & KATHERINE L 16032 JO ROANS FORT ROAD PITTSBURG IL 62974 1 0 Public uUllty 

8417100-011 COBB ALLENE & STACEY L 15972 JORDAN$ FORT RD. PITTSBURG IL 82974 1 0 Publlc utllUy 

8417300-000 MYERS LEON O & MARILYN K 1587B JORDANS FORT RD PITTSBURG IL 62974 2 0 Pob!lcutllity Well Drilled Pump not working 

8418100-001 HARRIS IRA&LOUISE 161B4 DWINA RD MARION IL 62959 1 0 Public util~ 

8418200-006 HOWELL GARY B & EUGENIA M 16203 JORDAN$ FORT RD PITTSBURG IL 62974 , 0 Public utility 

6418200-007 MCPHERON GEORGE 111 & MICHEL 16484 JORDAN FORT RO PITTSBURG IL 62974 1 0 Pub!icr.rtHlty 

6418200-012 HALVERSON JAMES W & JACQUELYN 402W8THST JOHNSTON CITY IL 82951 0 1 Publlc util!ty 

6418200-013 SHACKLES MICKEY & BRENDA 18161 JORDAN FORT RD. PITTSBURG IL 62874 1 0 Public ubllty 

8418200-014 SPINKS MICHAEL & GLORIA 16009 JORDANS FORT ROAD PITTSBURG_ IL 82974 1 0 Public util!!}: 

8418300-001 ATWOOD DAVID MICHAEL 15862 OWINA RD MARION IL 62959 1 0 u,......, Old not return suivey lonn 

8418300--007 PECK RICHARD N & NANCY L 8435 STEMMONS FREEWAY 7TH Fl DALLAS lX 75247 1 0 Unknown 
Old not return survey form 

8416300-015 MAYNARD NWAYNE&CHERYLA 15488 DWINA RD. MARION IL ""' 1 0 Unknown 
Did not ratum suivey fom1 

Soll Tech, Inc. Pege 5 of 10 wcwellsshedow2640-12/4!f004- 7:14 At, PageB of 10 wcwellsshadow2540 -12-
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Pond Creek Mine #1 Pond Creek Mine #1 

Attachment IV.3.8.5.c Attachment IV.3.B.5.c 

Residential water use and well survey data in and within 1/2 miles of the proposed shadow area Residential water use and well sL.ivey data in and within 1/2 miles of the proposed shadow are 

Inhabited Mobile Primary Secondery wen w" WoH 

Keil□ OWners - lname OWners • FName B!11Address2 c~ Stale ~, House Home sueeil sue~ Water Use Dla.-ln Doelh-Ft T!J?! Notes 

641&400-001 JAG!EU.O WALTER & PHIU.1S 16842 GAYNELLE AVE TINLEY PARK IL 60477 1 0 Unknown Old not return survey form 

8418'00--004 DUNCAN ROBERT D & BRENT REED PO BOX 20005 OWENSBORO KY 42304 1 0 Publlcutlll!l;: 

8416400-005 HODSON LES & PAULINE 19152 CORINTH RD PITTSBURG IL 6297◄ 1 0 Public utility 

6418400-007 JORDAN CLARENCE W & ERMA RT1 BOX28A PITTSBURG IL 6297◄ 1 0 Pub!lcutll!ty 

8418400-009 SMITH MITCHELL RT1 PITTSBURG IL 8297,4 1 0 Unkn= Did not return survey form 

6415400-010 DR01T PATRICIA A & GARY 19476 CORINTH ROAD PITTSBURG IL 02974 1 0 "'""'"" 
Did not return SUMIY form 

8418400-011 BEERS MAGGIE & JORDAN 18222 CORINTH ROAD PITTSBURG IL 62974 1 0 Pub!lcutll 

8418400-012 SMILEY ALBERTA 23901 CORINTH RD THOMPSONVILLE IL 62800 1 0 Public utility 

8418400-013 DICKHAUT LUELLA BOX374 CARLINVILLE IL 62626 0 2 Publ!cutl!ity 

8418400-01"' HELLBERG WAYNE E & JANET K 16774 JORDAN$ FORT RD PITTSBURG IL 62974 1 1 Unknown Did not return survey form 

84191()().001 FLEMING CHARLES & BRENDA 15360 DW!NA RD PITTSBURG IL 6297◄ 1 0 Publlcutllity 

8419100-002 SMILEY JIM M & JEAN ALLICE 18895 CORINTH RD PITTSBURG IL 6297◄ 1 0 Unknown D!d not return survel form 

8419100-003 HARRIS CHARLES W & MARJORIE L 18817 CORINTH RD10426100008 PITTSBURG IL 62974 1 0 Public utlllty 

8419100-004 BECKER DON & MARY LOU 1808 WOLFE DR MARION IL 621159 0 1 Public utility 

6419100-008 WILLIAMS PEGGY 15148 DWJNA RD PITTSBURG IL 62974 1 0 Public utility 

8419100-010 WILLIAMS BOBBY R & BOBBY J JR 14954 DWJNA RD PITTSBURG IL 62974 1 1 """"""' 
Old no! return survey form 

8419100.014 BEERS TODDC 18955 CORINTH RD. PITTSBURG IL 6297◄ 1 0 Publlcutil!!}: 

8419100-015 LADD WIU.IAM & VICKI & MELODY 5012 SYCAMORE RO CARTERVILLE IL 62918 1 0 Publ!cutlHty 

6419200-001 BEERS DEAN RFD1 PITTSBURG IL 6297◄ 0 1 Public utility 

8419200-002 JORDAN WARD RT1 PITTSBURG IL 6297◄ 1 0 Publlcutl!ity 

8419200-003 HAMPTON SYLVESTER & GAJLA 19309 E. CORINTH ROAD PITTSBURG IL 62974 1 0 Publlculi!lty 

8419200-004 WOLFE ED BRIAN+ JACQUELINE 19365 CORINTH RD. PITTSBURG IL 62974 1 0 Publlculili!t: 

8419200-005 ODUM CHRIS D & TtNA M RT 1 BOX 79A -14941 Lighthouse R(PITTSBURG IL 62974 1 0 PubHc ulillty 

8419200-009 REDBURN SAMUEL & PAlRICIA 19414 OAK GROVE RO PITTSBURG IL 62974 1 2 Unknown Old not return survey form 

8419200-009 REDBURN SAMUEL&PATRICIA 19414 OAK GROVE RO PITTSBURG IL 62974 1 2 Unknown O!d not return survey fonn 

8419200-010 SMITH STEPHEN ERIC & AMANDA 15191 LIGHTHOUSE RO PITTSBURG IL 6297◄ 1 0 Unknown Old not return SUIVGY form 

8419200-015 BECKER DONALD E & MARYL 180BWOLFE MARION IL 62959 1 0 Unknown Did not retum su!:!?l fonn 

8419200-017 HURLEY ERNEST W & WILMA M 15255 LIGHTHOUSE RD. PITTSBURG IL 6297◄ 1 0 Publlculility 

8419200-018 PRICE LARRY & RANDI 15229 LIGHTHOUSE RO. PITTSBURG IL 82974 1 0 Publk: ulillty 

8419200-019 MAHAN CLIFTON 15063 LIGHTHOUSE RD. PITTSBURG IL 62974 1 0 Public ulility Clolem L.awn/9art!en 86 16 D,g 

6419200-020 SMITH MITCHELL TRUST 19575 CORINTH RD. PITTSBURG IL 62974 1 0 Pub!lcuUltty w,u Lawnfgartlen 300 Drilled WENT ORY 1 TIME 

8419200-020 SMITH MITCHELL lRUST 19575 CORINTH RO. PITTSBURG IL 62974 1 0 Publ!c ulill~ 

8419300-001 WILLIAMS LEONARD L & REGINAL 14708 DWINA RD PITTSBURG.. IL 62974 0 1 Unknown Dk:1 not return suNe~.Jonn 

8419300-002 HENRY PATRICK A RT1 PITTSBURG IL 62974 1 0 Unknown Did not return survey form 

8419400-002 TANNER JOSHUA O & JODI A 14B90 LIGHTHOUSE RD PITTSBURG IL 62974 1 0 Publlc u!Ully Pondllaka Stockwat-:r Qtho, 

8419400-005 HOFFARD RUTH RT1 PITTSBURG IL 62974 1 0 Unknown Did not return survey form 

Soll Toch, Inc. Page7of10 wcwe!lsshado\'/2640-12/412004 • 7:14 M Page B of10 wcwelloshadoW2640 
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Pond Creek Mine #1 Pond Creek Mine #1 

Attachment IV.3.B.5.c - Attachment J\/.3.B.5.c 

Residential water use and well survey data in and within 1 /2 miles of the proposed shadow area Residential water use and well survey data in and within 1/2 miles of the proposed shadow an, 

Inhabited Mobile Primary Secondary w,n Well Woll 

Keil□ Ownert1 - Lname Owrnm1 • FName 8111Addrea&2 Cl!t; Stale ,le "'"'" H,mo suee!l Su~ WaterUae D18.-ln Deelh-Ft Tl'.E! Notes 

·542()100-002 CRABTREE CAROL 19972 CORINTH RO PITTSBURG IL 82974 1 0 Publlc utll!!): 

8420100-003 CRABTREE CAROL 19996 CORINTH ROAD PITTSBURG IL 62974 2 0 Public Ullllty 

8420100-004 ClARK STEPHEN BRENT RR1 PITTSBURG IL 62974 1 0 """"""' 
Did not retum survey fonn 

8420100-007 HEERN KENNETH L & DEBORAH RR 1 THOMPSONVILLE IL 628,0 0 1 Uokrnwffl Did not return SUMI)' form 

8420100-008 LEE I-IARRYSJR 19799 OAK GROVE RD PITTSBURG IL 62974 2 0 PubllcUtlllty 

8420100-011 CHURCH OF GOD OF PROP!- TR 20839 CORINTH RD PITTSBURG IL 62974 1 0 """"""'· Did not return au~ form 

8420100-015 LEE J SCOTT & JOYCE ELAINE 19791 OAK FROVE RD PITTSBURG IL 62974 1 0 PubllcuHlity w-i Stockwaltlr Dug gutiarecl well only 1 U$Ocl 

6420200-001 lURNER JOHN E & C,J, MCNEELY 20218 CORNITH RD PITTSBURG IL 82974 1 0 Public utility Pooclllake 

6420200-004 JOHNSTON CITY UNIT 1 SCH • 1103MONROEST JOHNSTON CITY IL 62951 1 0 Public utlllty 

8420200-007 PITTS R BRUCE & ROBERT AL 20625 CORINTH RO PITTSBURG IL 82974 1 0 Publlcutllity 

6420200-014 HALL DONNA S. & JAMES S. 20407 CORINTH ROAD PITTSBURG IL 62974 0 1 Publlcutll~ Wall 6 60 Drilled no e!;!m~ - not usecl 

8420200-016 MOORE ROGER E & BONN IT A A. 20063 CORINTH RD PITTSBURG IL 62974 1 0 Uok,own Diel not return surwy lonn 

8421100-001 WILLIAMSON CO FIRE PROT DIST POBOX888 ENERGY IL 62933 1 0 Publlcutlllty Well ""' 
6421100-004 ClARK GARY L & PEGGY J RT1 PITTSBURG IL 82974 1 0 Unknown Diel not return aurvey form 

8421100-009 MOTSINGER MICHAEL & PATRICIA 20965 CORINTH RD THOMPSONVILLE IL 62890 1 0 Publicutlllty Wall o,, 
6421100-014 MARTINEZ LINDAS 20746 CORINTH RD PITTSBURG IL 62974 1 0 """'°"" 

D!d not return SU!!!! form 

6421100-016 KENNELL MARION & BARBARA RT 1 BOX 106 PITTSBURG IL 62974 0 1 ""'""'"' 
Diel not return suivey form 

8421100-019 BEERS GLENN 16229 PAUL TON RD. PITTSBURG IL 62974 1 0 Public utl.Hty Cistern Lawn/garden a,, 
8421100-021 MALONE JIMMY R & REBECCA J 20902 CORINTH RD THOMPSONVILLE IL 62890 1 0 Unknown Did not re\Um SUIVEIY form 

8421300-001 ClARK VERNELL 16053PAULTON RD PITTSBURG IL 62974 1 0 Publlcut!Hty 

8421300-006 OAKLEY JERRY & JENNIFER 15952PAULTONRD PITTSBURG IL 62974 1 0 Publlcutllity 

8421300-007 WECE GARY R & ROSIE E 20030 CORINTH RD PITTSBURG IL 62974 1 0 Public supply Wall Stoekwator •• 20 Dug hand pump 

Soll Tech, Inc. Paga 9 of10 wcwel!sshadow2640-12/4f2004 • 7:14 Al Page10of10 wcwe11sshadow2640 • 
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PART N ATTACHMENT N.3.B.7.c. 
UTILITIES AGREEMENTS 
(revised by Revision No. 2) 
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( 
Permit 375 - Pond Creek 1 Mine 

Attachment IV.3.B.7.c. 
Utilities Agreements 

♦ Supervisor of Highways - Williamson County. 

County Road system overlying the shadow area. An agreement has been reached with the 

authority. 

♦ Corinth Water District 
Public water system including mains and distribution pipelines. An aereement has been reached 

with the authority. 

♦ Verizon 
Telephone cable system including buried and overhead lines. Negotiations are upcoming. 

♦ DTE Methane Resources, LLC. 
Gas collection system and processing plant. An agreement has been reached with the authority. 

♦ Trunkline Gas Company, LLC. 
Gas transmission lines including a 30-inch diameter and a 36-inch diameter pipelines. Contact 

has been made and negotiations are in progress. 

♦ Marathon Ashland Petroleum, LLC. 

Petroleum transmission line consisting of a 26-inch diameter pipeline .. Contact has been made 

and negotiations are in progress. 

♦ Southern Illinois Power Cooperative. 

Power transmission lines. Contact has been made and negotiations are in progress. 

♦ Southeastern Illinois Electric Cooperative. 

Power distribution lines. . Contact has been made and negotiations are in progress. 

♦ Williamson Transport, LLC. 
Railroad track. Agreement has been made. 
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PART IV ATTACHMENTIV.5.C.2 
ROAD SPECIFICATIONS 

(Modification Submittal - May 2005) 
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CULVERT #1 _ _.l,,,,., 
INLET EL. 446.3 

EL. 447. 

PLAN VIEW 

SCALE: l" = 50' 
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NOTE: 
ORIGINAL GROUND SECTION 
TAKEN FROM SURVEY. 
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CROSS SECTION 

SCALE: 1" = 10' 

ATTACHMENT IV.5.C.2 

Steelhead Development Company, LLC 
430 HARPER PARK DRIVE, BECKLEY, WEST VIRGINIA 25801 

POND CREEK MINE #1 
CULVERT NO. 1 PLAN & SECTIQN 

PERMIT NO. 375 QUADRANGLE: PITTSBURG,IL 
DATE: 5/11/05 SCALE: AS NOTED 
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************************************* 

* 
* 
* 
* 

BUCKRIDGE ENVIRONMENTAL 
ENGINEERING, INC. 

HYDROGRAPH GENERATION 

* 
* 
* 
* 

************************************* 

HYGEN Version 3.2I 
FILE: C:\HYDROLGY\RR-LOOP.PRE 

PROJ TITLE: Hydrologic Evaluation of Drainage 
Structures for Proposed Rail Loop 

LOCATION: Steelhead Development Company 
Pond Creek 1 Mine 

WATERSHED: Subarea 1 - Undisturbed Area Runoff to 

Culvert 1 Under Rail Loop 

WATERSHED ANALYSIS TABLE 

PAGE 1 

MAY 14, 2005 

METHOD OF COMPUTATION 

RUNOFF VOLUME 
PEAK DISCHARGE 

= Soil Conservation Service 
= SCS Unit Hydrograph 

RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 
SCS RUNOFF CURVE NUMBER 
TIME OF CONCENTRATION 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 
RUNOFF VOLUME 

= 10.0 YEARS 
= 6.00 HOURS 

3. 70 INCHES 
= 0.10 HOURS 

SCS Emrgncy. Spillway & 

Freeboard Hyd. 

161.4 ACRES ( 0.252SQMI) 
79.3 

= 0.47 HOURS 

= 191.8 CFS L-CILil &,e. ~ I 
= 2.7 HOURS 

23.4 ACRE-FEET 
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Revised: 05/14/2005 

CUL\l8AJE .WK3. 
Lotus 12.3R5W Worksheet 

Version 1.0 - .James w Buck. P.E.. 
BUCKRIDGE Envimomental Enghe.ering. Inc. 

CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

PROJECT TITLE : Culvert 1 Under Railroad Track Loop 

PROJECT LOCATION: Steelhead Development - Pond Creek 1 Mine 

Williamson County. Illinois 

INPUT DATA 
OUTPUT DATA 

CULVERT DIAMETER - D (FT) = 5.00 

CULVERT LENGTH - L (FT) = 80.00 HEADWATER HID INLET ORIFICE PIPE 

INLET INVERT ELEVATION = .446.20 DEPTH FLOW FLOW FLOW 

OUTLET INVERT ELEVATION = 445.80 0.00 0:00 0.00 0.00 ************ 

TYPE OF CULVERT PIPE = CMP 1.25 0.25 22.20 105.70 ************ 

MANNING FRICTION FACTOR (n) = 0.024 2.50 0.50 41.24 149.48 ************ 

ENTRANCE LOSS COEF. (Ke) = 0.90 3.75 0.75 79.30 183.08 99.27 

ORIFICE DISCHARGE COEF. (C') = 0.60 5.00 1.00 130.06 211.40 143.40 

MAXIMUM HEADWATER DEPTH = 15.00 6.25 1.25 161.78 236.36 176.85 

TAILWATER DEPTH (FT) = 3.00 7.50 1.50 199.84 258.91 204.90 

8.75 1.75 234.74 279.66 229.56 

DESIGN DISCHARGE (CFS) = 191.80 10.00 2.00 266.46 298.97 251.81 

11.25 2.25 282.32 317.10 272.25 

12.50 2.50 301.35 334.26 291.25 

13.75 2.75 317.21 350.57 309.09 

15.00 3.00 339.42 366.16 325.96 

16.25 3.25 348.94 381.11 342.00 

17.50 3.50 364.80 395.50 357.31 

CALCULATED PROPERTIES 18.75 3.75 377.48 409.38 372.00 

20.00 4.00 390.17 422.80 386.13 

AREA OF CULVERT PIPE (SQ.FT) = 19.64 

SLOPE OF CULVERT PIPE (FT/FT) = 0.005 

FRICTION HEAD LOSS COEFFICIENT = 0.012 

ATTACHMENT IV.5.C.2. 

HW CULVERT CONTROL 

ELEV DISCHARGE LOCATION 

446.20 0.00 0 
447.45 22.20 INLET 
448.70 41.24 INLET 
449.95 79.30 INLET 
451.20 130.06 INLET 
452.45 161.78 INLET 
453.70 199.84 INLET 
454.95 229.56 PIPE 
456.20 251.81 PIPE 
457.45 272.25 PIPE 
458.70 291.25 PIPE 
459.95 309.09 PIPE 
461.20 325.96 PIPE 

462.45 342.00 PIPE 
463.70 357.31 PIPE 
464.95 372.00 PIPE 
466.20 386.13 PIPE 
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PLAN VIEW 
SCALE: 1" = 50' 

LOADINGL 
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CROSS SECTION 

SCALE: 1" = 10' 
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NOTE: 

( >RIGINAL GROUND SECTION 

ffl 
ATTACHMENT IV.5.C.2 

Steelhead Development Company, LLC 
r- KEN FROM SURVEY. 

I 
430 HARPER PARK DRIVE, BECKLEY, WEST VIRGINIA 25801 

POND CREEK MINE #1 
CULVERT NO. 2 PLAN & SECTION 

PERMIT NO. 375 QUADRANGLE: PITTSBURG.IL 

DATE: 5/11/05 SCALE: AS NOTED _________ __. 



R
18308

/~ 
-' \ 1 

Revised: 05/14/2005 

CULVRAIE.W!q 
Lotus 12.JBSW Workshggt 

Var~n 1.0 - ,James.}N. Buck. e,E. 
BUCKRIDGE Envirnnm,mta\ Engineering.Jnc. 

CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

PROJECT TITLE : Culverts 2 & 3 Under Railroad Track Loop 

PROJECT LOCATION : Steelhead Development - Pond Creek 1 Mine 

Williamson County. Illinois 

INPUT DATA 
OUTPUT DATA 

CULVERT DIAMETER - D (FT) = 6.00 

CULVERT LENGTH - L (FT) = 60.00 HEADWATER HID INLET ORIFICE PIPE 

INLET INVERT ELEVATION = 450.10 DEPTH FLOW FLOW FLOW 

OUTLET INVERT ELEVATION = 449.90 0.00 0.00 0.00 0. 00 ********·I<*** 

TYPE OF CULVERT PIPE = CMP 1.50 0.25 35.03 166.74 ************ 

MANNING FRICTION FACTOR (n) = 0.024 3.00 0.50 65.05 235.80 ************ 

ENTRANCE LOSS COEF. (Ke) = 0.90 4.50 0.75 125.10 288.80 150.91 

ORIFICE DISCHARGE COEF. (C') = 0.60 6.00 1.00 205.16 333.47 232.01 

MAXIMUM HEADWATER DEPTH = 9.50 7.50 1.25 255.20 372.84 291.35 

TAILWATER DEPTH (FT) = 3.60 9.00 1.50 315.24 408.42 340,50 

10.50 1.75 370.29 441.15 383.40 

DESIGN DISCHARGE (CFS) = 327.35 12.00 2.00 420.32 471.60 421.96 

(Note: Twin Pipes. Design Q = 654.7 /2) 13.50 2.25 445.34 500.21 457.28 

15.00 2.50 475.37 527.27 490.06 

16.50 2.75 500.39 553.01 520.78 

18.00 3.00 535.41 577.60 549,79 

19.50 3.25 550.43 601.18 577.34 

21.00 3.50 575.44 623.87 603.64 

CALCULATED PROPERTIES 22.50 3.75 595.46 645.77 628.83 

24.00 4.00 615.48 666.95 653.06 

AREA OF CULVERT PIPE (SQ.FT) = 28.27 

SLOPE OF CULVERT PIPE (FT/FT) = 0.003 

FRICTION HEAD LOSS COEFFICIENT = 0.010 

ATTACHMENT IV.5.C.2. 

HW CULVERT CONTROL 

ELEV DISCHARGE LOCATION 

450.10 0.00 0 

451.60 35.03 INLET 
453.10 65.05 INLET 

454.60 125.10 INLET 

456.10 205.16 INLET 

457.60 255.20 INLET 

459.10 315.24 INLET 
460.60 370.29 INLET 
462.10 420.32 INLET 

463.60 445.34 INLET 

465.10 475.37 INLET 

466.60 500.39 INLET 

468.10 535.41 INLET 

469.60 550.43 INLET 

471.10 575.44 INLET 

472.60 595.46 INLET 

474.10 615.48 INLET 
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************************************* 

* 
* 
* 
* 

BUCKRIDGE ENVIRONMENTAL 
ENGINEERING, INC. 

HYDROGRAPH SUMMATION 

* 
* 
* 
* 

************************************* 

HYSUM Version 2.0 
FILE: C:\HYDROLGY\CULV2-3.HYD 

PROJ TITLE: Hydrologic Evaluation of Drainage 
Structures for Proposed Rail Loop 

LOCATION: Steelhead Development Company 
Pond Creek 1 Mine 

WATERSHED: Combined hydrographs 
1006SUB2.HYD and 1006SUB3.HYD 

HYDROGRAPH SUMMATION TABLE 

PAGE 1 

MAY 14, 2005 

INPUT HYDROGRAPHS 

HYDROGRAPH NO. 1 
HYDROGRAPH NO. 2 

C:\HYDROLGY\1006SUB2.HYD 
= C:\HYDROLGY\1006SUB3.HYD 

RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 

10.0 YEARS 
6.00 HOURS 
3.70 INCHES 

= 0.10 HOURS 
= SCS Emrgncy. Spillway & 

Freeboard Hyd. 

737.7 ACRES 1.153 SQ MI) 

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES 
FOR SPECIFIC WATERSHED PARAMETERS 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 
RUNOFF VOLUME 

= 
= 

654.7 
2.9 

101.7 

CFS 
HOURS 
ACRE-FEET 

1 wrlo/ 7tper;@ f"Aa Loc.lJ.-VJaA,J 

, . I):: (o64-,½ -= 327.35' c.:k 
P1/11i. 
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PLAN VIEW 
SCALE: 1" = 50' 
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ATTACHMENT IV.5.C.2 

Steelhead Development Company, LLC 
430 HARPER PARK DRIVE, BECKLEY, WEST VIRGINIA 25801 

POND CREEK MINE #1 
CULVERT N0.3 PLAN & SECTION 

PERMIT NO. 375 QUADRANGLE: PITTSBURG,IL 
DATE: 5/11/05 SCALE: AS NOTED 
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Revised: 05/14/2005 
Llill/BAIE.WK3 

Lg_tus j23R5W Worksheat 
YersionJ .o -James w Buck. E:.E. 

BUCKRIDGE EmLirnnmenlaLEogineariog, Im: .. 

CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

PROJECT TITLE : Culverts 2 & 3 Under Railroad Track Loop 
PROJECT LOCATION : Steelhead Development - Pond Creek 1 Mine 

Williamson County, Illinois · 

INPUT DATA 
OUTPUT DATA 

CULVERT DIAMETER - D (FT) = 6.00 
CULVERT LENGTH - L (FT) = 60.00 HEADWATER H/D INLET ORIFICE PIPE 
INLET INVERT ELEVATION = 450.10 DEPTH FLOW FLOW FLOW 

OUTLET INVERT ELEVATION = 449.90 0.00 0.00 0.00 0.00 *******'k**** 

TYPE OF CULVERT PIPE = CMP 1.50 0.25 35.03 166.74 ************ 
MANNING FRICTION FACTOR (n) = 0.024 3.00 0.50 65.05 235.80 ************ 

ENTRANCE LOSS COEF. (Ke) = 0.90 4.50 0.75 125.10 288.80 150.91 
ORIFICE DISCHARGE COEF. (C') = 0.60 6.00 1.00 205.16 333.47 232.01 
MAXIMUM HEADWATER DEPTH = 9.50 7.50 1.25 255.20 372.84 291.35 

TAILWATER DEPTH (FT) = 3.60 9.00 1.50 315.24 408.42 340.50 
10.50 1.75 370.29 441.15 383.40 

DESIGN DISCHARGE (CFS) = 327.35 12.00 2.00 420.32 471.60 421.\)6 
(Note: Twin Pipes. Design Q = 654.7/2) 13.50 2.25 445.34 500.21 457.28 

15.00 2.50 475.37 527.27 490.06 
16.50 2.75 500.39 553.01 520.78 
18.00 3.00 535.41 577.60 549.79 
19.50 3.25 550.43 601.18 577.34 
21.00 3.50 575.44 623.87 603.64 

CALCULATED PROPERTIES 22.50 3.75 595.46 645.77 628.83 
24.00 4.00 615.48 666.95 653.06 

AREA OF CULVERT PIPE (SQ.FT) = 28.27 
SLOPE OF CULVERT PIPE (FT/FT) = 0.003 

FRICTION HEAD LOSS COEFFICIENT = 0.010 

ATTACHMENT IV.5.C.2. 

HW CULVERT CONTROL 
ELEV DISCHARGE LOCATION 
450.10 0.00 0 
451.60 35.03 INLET 
453.10 65.05 INLET 
454.60 125.10 INLET 
456.10 205.16 INLET 
457.60 255.20 INLET 
459.10 315.24 INLET 
460.60 370.29 INLET 
462.10 420.32 INLET 
463.60 445.34 INLET 
465.10 475.37 INLET 
466.60 500.39 INLET 
468.10 535.41 INLET 
469.60 550.43 INLET 
471.10 575.44 INLET 
472.60 595.46 INLET 
474.10 615.48 INLET 



R18312

C 

************************************* 
* 
* 
* 
* 

BUCKRIDGE ENVIRONMENTAL 
ENGINEERING, INC. 

HYDROGRAPH SUMMATION 

* 
* 
* 
* 

************************************* 

HYSUM Version 2.0 
FILE: C:\HYDROLGY\CULV2-3.HYD 

PROJ TITLE: Hydrologic Evaluation of Drainage 
Structures for Proposed Rail Loop 

LOCATION: Steelhead Development Company 
Pond Creek 1 Mine 

WATERSHED: Combined hydrographs 
1006SUB2.HYD and 1006SUB3.HYD 

HYDROGRAPH SUMMATION TABLE 

PAGE 1 

MAY 14, 2005 

INPUT HYDROGRAPHS 

HYDROGRAPH NO. 1 
HYDROGRAPH NO. 2 

= C:\HYDROLGY\1006SUB2.HYD 
C:\HYDROLGY\1006SUB3.HYD 

RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 

10.0 YEARS 
6.00 HOURS 

= 3. 70 INCHES 
= 0.10 HOURS 

SCS Emrgncy. Spillway & 
Freeboard Hyd. 

737.7 ACRES 1.153 SQ MI), 

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES 
FOR SPECIFIC WATERSHED PAR,AJVIETERS 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 
RUNOFF VOLUME 

654.7 
2.9 

101.7 

CFS 
HOURS 
ACRE-FEET 

TViltlt/ ?,P£~@. E;;a-1- Loc.JJ.-v10M 

,. d):::: (o64-,½ .:: 327.3.S-c:k 
P1ft£ 
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( 

~ING LOOP 

CULVERT #4,,, 
INLET El.../ 0 T..,1. 6 

PLAN VIEW 
SCALE: 1" = 50' 

CULVERT #4 
2 - 48" CMP'S 

440'--------'------'------'------'-------'----~440 

30 20 10 0 10 20 30 

CROSS SECTION 

SCALE: 1" = 10' 

NOTE: 
ATTACHMENT IV.5.C.2 

>RIGINAL GROUND SECTION 

, .AKEN FROM SURVEY. ffl Steelhead Development Company, LLC 
430 HARPER PARK DRIVE, BECKLEY, WEST VIRGINIA 25801 

POND CREEK MINE #1 
CULVERT NO. 4 PLAN & SECTION 

PERMIT NO. 375 QUADRANGLE: PITTSBURG.IL 

DATE: 5/11/05 SCALE: AS NOTED 
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Revised: 05/1:4/2005 

CUL1ffiAIE.Wl$.3. 
Lotus~ 2385W Worksheet 

VersioJL1 o - ,JamesJ.IIL.B.uck P ..£ 
BUCKRIDGE Enlliml1!Ilfilllal Engioofiliog. ln.c.. 

CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

PROJECT TITLE : Culvert 4 Under Railroad Track Loop 
PROJECT LOCATION : Steelhead Development - Pond Creek 1 Mine 

Williamson County. Illinois 

INPUT DATA 
OUTPUT DATA 

CULVERT DIAMETER - D (FT) = 4.00 
CULVERT LENGTH - L (FT) = 45.00 HEADWATER H/D INLET ORIFICE PIPE 
INLET INVERT ELEVATION = 451.60 DEPTH FLOW FLOW FLOW 

OUTLET INVERT ELEVATION = 451.50 0.00 0.00 0.00 0. 00 ********'kit** 

TYPE OF CULVERT PIPE = CMP 1.00 0.25 12.71 60. 51 ********-** 
MANNING FRICTION FACTOR (n) = 0.024 2.00 0.50 23.61 85.57 ********-1.k** 

ENTRANCE LOSS COEF. (Ke) = 0.90 3.00 0.75 45.40 104.80 51.78 
ORIFICE DISCHARGE COEF. (C") = 0.60 4.00 1.00 74.45 121.01 80.69 
MAXIMUM HEADWATER DEPTH = 7.50 5.00 1.25 92.61 135.30 101.69 

TAILWATER DEPTH (FT) = 2.40 6.00 1.50 114.40 148.21 119.04 
7.00 1.75 134.37 160.09 134.16 

DESIGN DISCHARGE (CFS) = 113.75 8.00 2.00 152.53 171.14 147.75 

(Note: Twin Pipes. Design Q = 227.5/2) 9.00 2.25 161.61 181.52 160.18 
10.00 2.50 172.50 191.34 171.72 
11.00 2.75 181.58 200.68 182.53 
12.00 3.00 194.29 209.60 192.74 
13.00 3.25 199.74 218.16 202.43 
14.00 3.50 208.82 226.40 211 68 

CALCULATED PROPERTIES 15.00 3.75 216.08 234.34 220 54 
16.00 4.00 223.35 242.03 229 05 

AREA OF CULVERT PIPE (SQ.FT) = 12.57 
SLOPE OF CULVERT PIPE (FT/FT) = 0.002 

FRICTION HEAD LOSS COEFFICIENT = 0.017 

ATTACHMENT IV.5.C.2. 

HW CULVERT CONTROL 
ELEV DISCHARGE LOCATION 
451.60 0.00 0 
452.60 12.71 INLET 
453.60 23.61 INLET 
454.60 45.40 INLET 
455.60 74.45 INLET 
456.60 92.61 INLET 
457.60 114.40 INLET 
458.60 134.16 PIPE 
459.60 147.75 PIPE 
460.60 160.18 PIPE 
461.60 171.72 PIPE 
462.60 181.58 INLET 
463.60 192.74 PIPE 
464.60 199.74 INLET 
465.60 208.82 INLET 
466.60 216.08 INLET 
467.60 223.35 INLET 
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************************************* 

* 
* 
* 
* 

BUCKRIDGE ENVIRONMENTAL 
ENGINEERING, INC. 

HYDROGRAPH GENERATION 

* 
* 
* 
* 

************************************* 

HYGEN Version 3.2I 
FILE: C:\HYDROLGY\RR-LOOP.PRE 

PROJ TITLE: Hydrologic Evaluation of Drainage 
Structures for Proposed Rail Loop 

LOCATION: Steelhead Development Company 
Pond Creek 1 Mine 

WATERSHED: Subarea 4 - Undisturbed Area Runoff to 

Culverts 4 & 6 Under Rail Loop 

WATERSHED ANALYSIS TABLE 

PAGE 1 

MAY 14, 2005 

METHOD OF COMPUTATION 

RUNOFF VOLUME 
PEAK DISCHARGE 

Soil Conservation Service 
= SCS Unit Hydrograph 

RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 
SCS RUNOFF CURVE NUMBER 
TIME OF CONCENTRATION 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 
RUNOFF VOLUME 

10. 0 YEARS 
6.00 HOURS 

;::: 3.70 INCHES 
= 0 .10 HOURS 
= SCS Emrgncy. Spillway & 

Freeboard Hyd. 

= 282.5 ACRES 0.441 SQ MI) 
= 72.8 

0.44 HOURS 

= 227.5 CFS L. ot...11-€1?:T-!:J: 4 
2.7 HOURS 

= 30.6 ACRE-FEET 

ZZ7S 
~-= lf3.7Sctr 
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PART IV ATTACHMENT IV.5.C.2 
ROAD SPECIFICATIONS - CUL VERT NO. 5 

(IPR No. 1 Submittal) 
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RALEIGH, NC 
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0 

CULVERT NO. 5 LOCATION MAP 
OPERATIONS PLAN MAP (SURFACE FACILITIES) 

POND CREEK MINE NO. 1 
PREPARED FOR 

STEELHEAD DEVELOPMENT COMPANY, LLC 
430 HARPER DRIVE, BECKLEY, W. V. 25B01 

200 400 FEET 

DRAWN BY DSM 11 /02/05 

CHECKED BY 

APPROVED BY 

DRAWING 
NUMBER 

B05-330-A1 

FIGURE 
NUMBER 
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C 
************************************* 
* BUCKRIDGE ENVIRONMENTAL * 
* ENGINEERING, INC. * 
* * 
* HYDROGRAPH SUMMATION * 
************************************* 

HYSUM Version 2.0 
FILE: C:\HYDROLGY\CULV-5.HYD 

PROJ TITLE: Hydrologic Evaluation of Drainage 
Structures for Proposed Rail Loop 

LOCATION: Steelhead Development Company 
Pond Creek 1 Mine 

WATERSHED: Combined hydrographs 
SUMS-2.HYD and 1006SUB5.HYD 

HYDROGRAPH SUMMATION TABLE 

PAGE 1 

NOVEMBER 22, 2004 

INPUT HYDROGRAPHS 

HYDROGRAPH NO. 1 
HYDROGRAPH NO. 2 

C:\HYDROLGY\SUM5-2.HYD 
= C:\HYDROLGY\1006SUB5.HYD 

( RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 

= 100.0 YEARS 
6.00 HOURS 

= 5. 00 INCHES 
= 0 .10 HOURS 
= SCS Emrgncy. Spillway & 

Freeboard Hyd. 

= 1280. 3 ACRES 2.000 SQ MI) 

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES 
FOR SPECIFIC WATERSHED PARAMETERS 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 
RUNOFF VOLUME 

= 

= 

1880.9 
3.0 

280.0 

CFS 
HOURS 
ACRE-FEET 

Attachment IV.5.C.2. 



R18319SEDCAD 4.0 
f'nn\lrir,ht 1 OaR D:>mcl::i I .C::rhu1<1h 

CULVERT #5 UNDER RR LOOP 

Culvert Inputs: 

Max. 
Length (ft) Slope (%) Manning's n Headwater Tailwater 

(ft) 

Entrance 
Loss Coef. 

(Ke) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

80.00 0.25 0.0160 15.00 0.00 

Minimum pipe diameter required: 120 inches 

Detailed Performance Curves 

Design Discharge = 940.00 cfs 

Maximum Headwater = 15.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge 

(cfs) (cfs) 
(ft) 

( 108 In) ( 120 in) 

1.50 48.57 52.21 

3.00 136.35 152.54 

4.50 223.91 258.07 

6.00 302.21 354.66 

7.50 422.61 458.95 

9.00 569.57 626.21 

10.50 661.20 800.77 

12.00 743.66 864.12 

13.50 838.63 980.82 

15.00 923.90 1,091.36 

16.50 1,001.93 1,191.69 

18.00 1,074.32 1,284.21 

19.50 1,142.12 1,370.48 

21.00 1,206.12 1,451.65 

22.50 1,266.89 1,528.51 

0.20 

1 

Printed 10-24-2005 
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PART IV ATTACHMENT IV.5.C.2 
ROAD SPECIFICATIONS 

(Modification Submittal - May 2005) 
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CULVERT#6 
INLET EL. 449. 8 

PLAN VIEW 

SCALE: 1" = 50' 

480 r-----,-----,----,----.----.---~ 480 
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30 20 10 0 10 20 30 
CROSS SECTION 

SCALE: 1" = 1 O' ATTACHMANT IV.5.C.2 

iTE: ~ Steelhead Development Company, LLC 

I 
vKIGINAL GROUND SECTION 

TAKEN FROM SURVEY. 

~ 430 HARPER PARK DRIVE, BECKLEY, WEST VIRGINIA 25801 

POND CREEK MINE #1 
CULVERT NO. 6 PLAN & SECTION 

PERMIT NO. 375 QUADRANGLE: PITTSBURG,IL 
DATE: 5111105 SCALE: AS NOTED 
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(' 

Revised: 05/14/2005 
CULVBAIE.WK3 

l.Qh!JL12.3R5W Worksheet 
Version L~Jame_s W....B..uck P E. 

fil1.Clffil[lGE£11virnnmentaLEngin=Ioq.Jlli;. 

CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

PROJECT TITLE : Culvert 6 Under Railroad Track Loop 
PROJECT LOCATION : Steelhead Development - Pond Creek 1 Mine 

Williamson County. Illinois 

INPUT DATA 
OUTPUT DATA 

CULVERT DIAMETER - D (FT) = 4.00 
CULVERT LENGTH - L (FT) = 120.00 HEADWATER HID INLET ORIFICE PIP= 
INLET INVERT ELEVATION = 449.80 DEPTH FLOW FLOW FLO'N 

OUTLET INVERT ELEVATION = 449.50 0.00 0.00 0.00 0. 00 ************ 
TYPE OF CULVERT PIPE = CMP 1.00 0.25 12.71 60.51 ************ 

MANNING FRICTION FACTOR (n) = 0.024 2.00 0.50 23.61 85.57 ************ 
ENTRANCE LOSS COEF. (Ke) = 0.90 3.00 0.75 45.40 104.80 46.35 

ORIFICE DISCHARGE COEF. (C') = 0.60 4.00 1.00 74.45 121.01 70.25 
MAXIMUM HEADWATER DEPTH = 7.50 5.00 1.25 92.61 135.30 86.80 

TAILWATER DEPTH (FT) = 2.40 6.00 1.50 114.40 148.21 100,65 
7.00 1.75 134.37 160.09 112.82 

DESIGN DISCHARGE (CFS) = 113.75 8,00 2.00 152.53 171.14 123.80 
(Note: Twin Pipes. Design Q = 227.5/2) 9.00 2.25 161.61 181 .52 133.88 

10.00 2.50 172.50 191.34 143.26 
11.00 2.75 181.58 200.68 152.05 
12.00 3.00 194.29 209.60 160.37 
13.00 3.25 199.74 218.16 168.27 
14.00 3.50 208.82 226.40 175.82 

CALCULATED PROPERTIES 15.00 3,75 216.08 234.34 183.06 
16.00 4.00 223.35 242.03 190,02 

AREA OF CULVERT PIPE (SQ.FT) = 12.57 
SLOPE OF CULVERT PIPE (FT/FT) = 0.002 

FRICTION HEAD LOSS COEFFICIENT = 0.017 

ATTACHMENT IV.5.C.2. 

HW CULVERT CONTROL 
ELEV DISCHARGE LOCATION 
449.80 0.00 0 
450.80 12.71 INLET 
451.80 23.61 INLET 
452.80 45.40 INLET 
453.80 70.25 PIPE 
454.80 86.80 PIPE 
455.80 100.65 PIPE 
456.80 112.82 PIPE 
457,80 123.80 PIPE 
458.80 133.88 PIPE 
459.80 143.26 PIPE 
460.80 152.05 PIPE 
461.80 160.37 PIPE 
462,80 168.27 PIPE 
463,80 175.82 PIPE 
464.80 183.06 PIPE 
465.80 190.02 PIPE 
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C 

************************************* 

* 
* 
* 
* 

BUCKRIDGE ENVIRONMENTAL 
ENGINEERING, INC. 

HYDROGRAPH GENERATION 

* 
* 
* 
* 

************************************* 

HYGEN Version 3.2I 
FILE: C:\HYDROLGY\RR-LOOP.PRE 

PROJ TITLE: Hydrologic Evaluation of Drainage 
Structures for Proposed Rail Loop 

LOCATION: Steelhead Development Company 
Pond Creek 1 Mine 

WATERSHED: Subarea 4 - Undisturbed Area Runoff to 
Culverts 4 & 6 Under Rail Loop 

WATERSHED ANALYSIS TABLE 

PAGE 1 

MAY 14, 2005 

METHOD OF COMPUTATION 

RUNOFF VOLUME 
PEAK DISCHARGE 

Soil Conservation Service 
SCS Unit Hydrograph 

RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 
SCS RUNOFF CURVE NUMBER 
TIME OF CONCENTRATION 

B]\INFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 
RUNOFF VOLUME 

10.0 YEARS 
= 6.00 HOURS 
= 3. 70 INCHES 
= 0 .10 HOURS 
= SCS Emrgncy. Spillway & 

Freeboard Hyd. 

= 282.5 ACRES 0. 441 SQ MI) 
= 72.8 
= 0.44 HOURS 

227.5 CFS L.CJLvcffJJ t, 
= 2.7 HOURS 
= 30.6 ACRE-FEET 
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~:.J:.J Steelhead Development Company, LLC 
430 HARPER PARK DRIVE, BECKLEY, WEST VIRGINIA 25801 

POND CREEK MINE #1 
CULVERT NO. 7 PLAN & SECTION 

PERMIT NO. 375 QUADRANGLE: PITTSBURG,IL 
DATE: 5/11/05 SCALE: AS NOTED 
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( 

PAGE 1 
************************************* 

* 
* 
* 
* 

BUCKRIDGE ENVIRONMENTAL 
ENGINEERING, INC. 

RESERVOIR ROUTING 

* 
* 
* 
* 

************************************* 

RSROUT Version 2.0I 
FILE: C:\HYDROLGY\PC-PLANT.PRE NOVEMBER 25, 2004 

PROJ TITLE: Drainage Control Plan for Prep PLANT & COAL YARD 

LOCATION: Steelhead Development - Pond Cr. 1 Mine 
Williamson County, Illinois 

RESERVOIR: Proposed Sediment Pond 006 

RESERVOIR ROUTING - SUMMARY TABLE 

(ALL TIMES ARE FROM START OF RAINFALL) 

INFLOW PARAMETERS 
WATERSHED AREA--------------------: 
RAINFALL RETURN PERIOD------------: 
RAINFALL DURATION-----------------: 
RAINFALL AMOUNT-------------------: 
TIME AT START OF INFLOW-----------: 
PEAK INFLOW-----------------------: 
TIME TO PEAK INFLOW---------------: 
INFLOW RUNOFF VOLUME--------------: 
TIME TO END OF INFLOW-------------: 

RESERVOIR PARAMETERS 
RESERVOIR ELEV. AT START OF STORM-: 
NORMAL POOL ELEVATION-------------: 
EMBANKMENT CREST ELEVATION--------: 

STORAGE VOLUME & DISCHARGE RATE AT: 
POOL ELEVATION AT STORM START: 
NORMAL POOL ELEVATION--------: 

61.60 ACRES 
10.00 YEARS 
24.00 HOURS 

4.90 INCHES 
7.80 HOURS 

67.34 CFS 
12.30 HOURS 
14.28 ACRE-FEET 
32.50 HOURS 

444.00 FEET 
444.00 FEET 
450.00 FEET 

33.99 AC-FT, 
33.99 AC-FT, 

0.0 
0.0 

EMBANKMENT CREST ELEVATION---: 55.07 AC-FT, 3 85. 8 

ROUTING SUMMARY 
PEAK RESERVOIR ELEVATION----------: 445.14 FEET 
TIME TO PEAK RESERVOIR ELEVATION--: 1~3~-~2~0:.......:.H~O~U~R~S 
OUTFLOW RATE AT PEAK ELEVATION----: {?5.35 CFV 
FREEBOARD AT PEAK ELEVATION-------: 4.86 FEET 

* TIME TO DRAWDOWN TO NORMAL POOL---: 23.60 HOURS 
OUTFLOW RUNOFF VOLUME-------------: 14.27 ACRE-FEET 
ROUTING TIME INCREMENT------------: 0.10 HOURS 

* NOTE: FROM TIME OF PEAK RESERVOIR ELEVATION 

Attachment IV.5.C.2. 

CFS 
CFS 
CFS 
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PERMIT NO. 375 QUADRANGLE: PITTSBURG.IL 
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( 

Revised: 05/14/2005 
Cl/L:/RAIE WK3 

Lotus 123R5WJL\lor.ks.baet 
Version 1 O - James W Buc.k P E. 

BUCKBJD.GE Emlimom.eotaLEnqioeeriog Inc 

CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

PROJECT TITLE : Culvert 8 Under Railroad Loop in Ditch D-6B 
PROJECT LOCATION : Stee\head Development - Pond Creek 1 Mine 

Williamson County, Illinois 

INPUT DATA 
OUTPUT DAT.A 

CULVERT DIAMETER - D (FT) = 3.00 
CULVERT LENGTH - L (FT) = 60.00 HEADWATER H/D INLET ORIFICE PIPE 
INLET INVERT ELEVATION = 449.20 DEPTH FLOW FLOW FLOW 

OUTLET INVERT ELEVATION = 449.00 0.00 0.00 0.00 0.00 *******'lrlr*** 

TYPE OF CULVERT PIPE = CMP 0.75 0.25 6.19 29.48 *******"'''"'*** 
MANNING FRICTION FACTOR (n) = 0.024 1.50 0.50 11.50 41.68 *******-Jd<*** 

ENTRANCE LOSS COEF. (Ke) = 0.90 2.25 0.75 22.11 51.05 24.88 
ORIFICE DISCHARGE COEF. (C') = 0.60 3.00 1.00 36.27 58.95 36.52 
MAXIMUM HEADWATER DEPTH = 6.50 3.75 1.25 45.11 65.91 45.25 

TAILWATER DEPTH (FT) = 1.80 4.50 1.50 55.73 72.20 52.56 
5.25 1.75 65.46 77.98 5e.96 

DESIGN DISCHARGE (CFS) = 52.00 6.00 2.00 74.30 83.37 64.74 
6.75 2.25 78.73 88.43 7(.04 
7.50 2.50 84.03 93.21 7<i.96 
8.25 2.75 88.46 97.76 79.59 
9.00 3.00 94.65 102.11 83.96 
9.75 3.25 97.30 106.27 88.11 

10.50 3:50 101.73 110.29 92.07 
CALCULATED PROPERTIES 11.25 3.75 105.26 114.16 95.87 

12.00 4.00 108.80 117.90 99.53 
AREA OF CULVERT PIPE (SQ.FT) = 7.07 

SLOPE OF CULVERT PIPE (FT/FT) = 0.003 
FRICTION HEAD LOSS COEFFICIENT = 0.025 

ATTACHMENT IV.5.C.2. 

HW CULVERT CONTROL 
ELEV DISCHARGE LOCATION 
449.20 0.00 0 
449.95 6.19 INLET 
450.70 11.50 INLET 
451.45 22.11 INLET 
452.20 36.27 INLET 
452.95 45.11 INLET 
453.70 52.56 PIPE 
454.45 58.96 PIPE 
455.20 64.74 PIPE 
455.95 70.04 PIPE 
456.70 74.96 PIPE 
457.45 79.59 PIPE 
458.20 83.96 PIPE 
458.95 88.11 PIPE 
459.70 92.07 PIPE 
460.45 95.87 PIPE 
461.20 99.53 PIPE 
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************************************* 

* 
* 
* 
* 

BUCKRIDGE ENVIRONMENTAL 

ENGINEERING, INC. 

HYDROGRAPH GENERATION 

* 
* 
* 
* 

************************************* 

HYGEN Version 3.2I 

PAGE l 

FILE: C:\HYDROLGY\PC-PLANT.PRE NOVEMBER 25, 2004 

PROJ TITLE: Drainage Control Plan for Prep PLANT & COAL YARD 

LOCATION: Steelhead Development - Pond Cr. 1 Mine 

Williamson County, Illinois 

WATERSHED: Disturbed Area Runoff to Ditch D-6B 

WATERSHED ANALYSIS TABLE 

METHOD OF COMPUTATION 

RUNOFF VOLUME 
PEAK DISCHARGE 

= Soil Conservation Service 

= SCS Unit Hydrograph 

RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 

RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 

SCS RUNOFF CURVE NUMBER 

TIME OF CONCENTRATION 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 

RUNOFF VOLUME 

= 
= 

= 

= 

= 
= 

= 

10.0 YEARS 
24.00 HOURS 

4.90 INCHES 
0.10 HOURS 

scs Type II 

13.2 ACRES 0.021 SQ MI) 

80.0 
0.20 HOURS 

C.uc:..v £ff-ii p 
52.1 CFS 
12.1 HOURS 

3.1 ACRE-FEET 

Attachment IV.5.C.2. 
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!\ 
Revised: 05/14/2005 

.C.!.J.!JLR8IEJYJ:Q 
Lotus 123R5W Worksheet 

Version 1 o - .James W Buck P E. 
BUCKRIDGE Environmental Engineering Inc 

CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

PROJECT TITLE: Culvert 9 Under Railroad Loop in Ditch D-5C 

PROJECT LOCATION : Steelhead Development - Pond Creek 1 Mine 

Williamson County, Illinois 

INPUT DATA 
OUTPUT DATA 

CULVERT DIAMETER - D (FT) = 4.00 

CULVERT LENGTH - L (FT) = 60.00 HEADWATER HID INLET ORIFICE PIPE 

INLET INVERT ELEVATION = 455.10 DEPTH FLOW FLOW FLOW 

OUTLET INVERT ELEVATION = 455.00 0.00 0.00 0.00 0. 00 ************ 

TYPE OF CULVERT PIPE = CMP 1.00 0.25 12.71 60 .51 ************ 

MANNING FRICTION FACTOR (n) = 0.024 2.00 0.50 23.61 85.57 ************ 

ENTRANCE LOSS COEF. (Ke) = 0.90 3.00 0.75 45.40 104.80 49.48 

ORIFICE DISCHARGE COEF. (C') = 0.60 4.00 1.00 74.45 121.01 77.11 

MAXIMUM HEADWATER DEPTH = 5.00 5.00 1.25 92.61 135.30 97.18 

TAILWATER DEPTH (FT) = 2.40 6.00 1.50 114.40 148.21 113.76 

7.00 1.75 134.37 160.09 128.22 

DESIGN DISCHARGE (CFS) = 92.67 8.00 2.00 152.53 171.14 141.20 

(Note: Three (3) runs of pipe required. 9.00 2.25 161.61 181.52 153.09 

10.00 2.50 172.50 191.34 164.11 

11.00 2.75 181.58 200.68 174.45 

12.00 3.00 194.29 209.60 184.20 

13.00 3.25 199.74 218.16 193.46 

14.00 3.50 208.82 226.40 202.30 

CALCULATED PROPERTIES 15.00 3.75 216.08 234.34 210.77 

16.00 4.00 223.35 242.03 218.91 

AREA OF CULVERT PIPE (SQ.FT) = 12.57 

SLOPE OF CULVERT PIPE (FT/FT) = 0.002 

FRICTION HEAD LOSS COEFFICIENT = 0.017 

ATTACHMENT IV.5.C.2. 

HW CULVERT CONTROL 

ELEV DISCHARGE LOCATION 
455.10 0.00 0 
456.10 12.71 INLET 
457.10 23.61 INLET 

458.10 45.40 INLET 

459.10 74.45 INLET 
460.10 92.61 INLET 

461.10 113.76 PIPE 
462.10 128.22 PIPE 

463.10 141.20 PIPE 

464.10 153.09 PIPE 

465.10 164.11 PIPE 

466.10 174.45 PIPE 
467.10 184.20 PIPE 

468.10 193.46 PIPE 

469.10 202.30 PIPE 

470.10 210.77 PIPE 

471.10 218.91 PIPE 
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************************************* 

* 
* 
* 
* 

BUCKRIDGE ENVIRONMENTAL 

ENGINEERING, INC. 

HYDROGRAPH SUMMATION 

* 
* 
* 
* 

************************************* 

HYSUM Version 2.0 

PAGE 1 

FILE: C:\HYDROLGY\D5C-CUL9.HYD NOVEMBER 25, 2004 

PROJ TITLE: Drainage Control Plan for Prep PLANT & COAL YARD 

LOCATION: Steelhead Development - Pond Cr. 1 Mine 

Williamson County, Illinois 

WATERSHED: Combined hydrographs 

DSDE-LAG.HYD and 1024D-5C.HYD 

HYDROGRAPH SUMMATION TABLE 

INPUT HYDROGRAPHS 

HYDROGRAPH NO. 1 
HYDROGRAPH NO. 2 

= C:\HYDROLGY\D5DE-LAG.HYD 

= C:\HYDROLGY\1024D-5C.HYD 

( RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 

RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 

10. 0 YEARS 
24.00 HOURS 

= 4.90 INCHES 
= 0.10 HOURS 
= SCS Type II 

= 120.8 ACRES 0. 18 9 SQ MI) 

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES 

FOR SPECIFIC WATERSHED PARAMETERS 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 

RUNOFF VOLUME 

278.9 
12.4 
26.7 

CFS 
HOURS -S:::­
ACRE-FEET ;> 

Attachment IV.5.C.2. 
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PARTIV ATTACHMENTIV.5.C.2 
ROAD SPECIFICATIONS 

(Original Submittal) 
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Lolul; J 23R5W Worksheet 

Version J o - James W Buck P E 
BUCKRIDGE Enyironmelllal Engineering Inc 

~ 
11/16/2004 

ATTACHMENT IV.5.C.2. 

CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

INPUT DATA 

CULVERT DIAMETER - D (FT) = 
CULVERT LENGTH - L (FT) = 
INLET INVERT ELEVATION = 

OUTLET INVERT ELEVATION = 
TYPE OF CULVERT PIPE = 

MANNING FRICTION FACTOR {n) = 
ENTRANCE LOSS COEF. (Ke) = 

ORIFICE DISCHARGE COEF. (C') = 
MAXIMUM HEADWATER DEPTH = 

TAILWATER DEPTH (FT) = 

DESIGN DISCHARGE (CFS) = 

CALCULATED PROPERTIES 

AREA OF CULVERT PIPE (SQ.FT) = 
SLOPE OF CULVERT PIPE (FT/FT) = 

FRICTION HEAD LOSS COEFFICIENT = 

PROJECT TITLE: Culvert 10 in Collection Ditch D-1A under Entrance Road 

PROJECT LOCATION: Steelhead Development - Pond Creek 1 Mine 

Williamson County, Illinois 

OUTPUT DATA 

3.00 
60.00 HEADWATER HID INLET ORIFICE PIPE HW CULVERT CONTROL 

435.10 DEPTH FLOW FLOW FLOW ELEV DISCHARGE LOCATION 

435.00 0.00 0.00 0.00 0.00 ************ 435.10 0.00 0 

CMP 0.75 0.25 6.19 29.48 ************ 435.85 6.19 INLET 

0.024 1.50 0.50 11.50 41.68 ************ 436.60 11.50 INLET 

0.90 2.25 0.75 22.11 51.05 9.76 437.35 9.76 PIPE 

0.60 3.00 1.00 36.27 58.95 28.45 438.10 28.45 PIPE 

5.00 3.75 1.25 45.11 65.91 39.04 438.85 39.04 PIPE 

2.25 4.50 1.50 55.73 72.20 47.31 439.60 47.31 PIPE 

5.25 1.75 65.46 77.98 54.34 440.35 54.34 PIPE 

33.10 6.00 2.00 74.30 83.37 60.56 441.10 60.56 PIPE 

6.75 2.25 78.73 88.43 66.19 441.85 66.19 PIPE 

7.50 2.50 84.03 93.21 71.39 442.60 71.39 PIPE 

8.25 2.75 88.46 97.76 76.22 443.35 76.22 PIPE 

9.00 3.00 94.65 102.11 80.77 444.10 80.77 PIPE 

9.75 3.25 97.30 106.27 85.08 444.85 85.08 PIPE 

10.50 3.50 101.73 110.29 89.18 445.60 89.18 PIPE 

11.25 3.75 105.26 114.16 93.10 446.35 93.10 PIPE 

12.00 4.00 108.80 117.90 96.86 447.10 96.86 PIPE 

7.07 
0.002 
0.025 
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************************************* 
* 
* 
* 
* 

BUCKRIDGE ENVIRONMENTAL 
ENGINEERING, INC. 

HYDROGRAPH SUMMATION 

* 
* 
* 
* 

************************************* 

HYSUM Version 2.0 

PAGE 1 

FILE: C:\HYDROLGY\CULV-10.HYD NOVEMBER 16, 2004 

PROJ TITLE: Drainage Control Plan for Mine Office & 

Supply Storage Yard Area 

LOCATION: Steelhead Development - Pond Cr. 1 Mine 
Williamson County, Illinois 

WATERSHED: Combined hydrographs 
D-lASUMl.HYD and CULV-12.HYD 

HYDROGRAPH SUMMATION TABLE 

INPUT HYDROGRAPHS 

HYDROGRAPH NO. 1 
HYDROGRAPH NO. 2 

C:\HYDROLGY\D-lASUMl.HYD 
= C:\HYDROLGY\CULV-12.HYD 

( RAINFALL PARAMETERS 
\ 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 

10. 0 YEARS 
= 24.00 HOURS 
= 4. 90 INCHES 
= 0.10 HOURS 
= SCS Type II 

8.3 ACRES 0.013 SQ MI} 

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES 
FOR SPECIFIC WATERSHED PARAMETERS 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN} 
RUNOFF VOLUME 

= 
= 
= 

33.1 CFS 
12.0 HOURS 

1. 9 ACRE - FEET 

Attachment IV.5.C.2. 
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11/16/2004 

ATTACHMENT IV.5.C.2. 

CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

INPUT DATA 

CULVERT DIAMETER - D (FT) = 
CULVERT LENGTH - L (FT) = 
INLET INVERT ELEVATION = 

OUTLET INVERT ELEVATION = 
TYPE OF CULVERT PIPE = 

MANNING FRICTION FACTOR (n) = 
ENTRANCE LOSS COEF. (Ke) = 

ORIFICE DISCHARGE COEF. (C') = 
MAXIMUM HEADWATER DEPTH = 

TAILWATER DEPTH (FT) = 

DESIGN DISCHARGE (CFS) = 

CALCULATED PROPERTIES 

AREA OF CULVERT PIPE (SQ.FT) = 
SLOPE OF CULVERT PIPE (FT/FT) = 

FRICTION HEAD LOSS COEFFICIENT = 

PROJECT TITLE : Culvert 11 in Collection Ditch D-1 B under Entrance Road 

PROJECT LOCATION : Steel head Development - Pond Creek 1 Mine 

Williamson County, Illinois 

OUTPUT DATA 

3.00 
60.00 HEADWATER H/D INLET ORIFICE PIPE HW CULVERT CONTROL 

435.10 DEPTH FLOW FLOW FLOW ELEV DISCHARGE LOCATION 

435.00 0.00 0.00 0.00 0.00 ************ 435.10 0.00 0 

CMP 0.75 0.25 6.19 29.48 ************ 435.85 6.19 INLET 

0.024 1.50 0.50 11.50 41.68 ************ 436.60 11.50 INLET 

0.90 2.25 0.75 22.11 51.05 ************ 437.35 22.11 INLET 

0.60 3.00 1.00 36.27 58.95 23.91 438.10 23.91 PIPE 

5.00 3.75 1.25 45.11 65.91 35.86 438.85 35.86 PIPE 

2.50 4.50 1.50 55.73 72.20 44.72 439.60 44.72 PIPE 

5.25 1.75 65.46 77.98 52.10 440.35 52.10 PIPE 

44.60 6.00 2.00 74.30 83.37 58.56 441.10 58.56 PIPE 

6.75 2.25 78.73 88.43 64.37 441.85 64.37 PIPE 

7.50 2.50 84.03 93.21 69.70 442.60 69.70 PIPE 

8.25 2.75 88.46 97.76 74.65 443.35 74.65 PIPE 

9.00 3.00 94.65 102.11 79.29 444.10 79.29 PIPE 

9.75 3.25 97.30 106.27 83.67 444.85 83.67 PIPE 

10.50 3.50 101.73 110.29 87.84 445.60 87.84 PIPE 

11.25 3.75 105.26 114.16 91.81 446.35 91.81 PIPE 

12.00 4.00 108.80 117.90 95.62 447.10 95.62 PIPE 

7.07 
0.002 
0.025 
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************************************* 

* BUCKRIDGE ENVIRONMENTAL * 
* ENGINEERING, INC. * 
* * 
* HYDROGRAPH SUMMATION * 
************************************* 

HYSUM Version 2.0 
FILE: C:\HYDROLGY\CULV-11.HYD NOVEMBER 16, 2004 

PROJ TITLE: Drainage Control Plan for Mine Office & 

Supply Storage Yard Area 

LOCATION: Steelhead Development - Pond Cr. 1 Mine 
Williamson County, Illinois 

WATERSHED: Combined hydrographs 
1024D-1C.HYD and 1024D-1D.HYD 

HYDROGRAPH SUMMATION TABLE 

INPUT HYDROGRAPHS 

HYDROGRAPH NO. 1 
HYDROGRAPH NO. 2 

= C:\HYDROLGY\1024D-1C.HYD 
= C:\HYDROLGY\1024D-1D.HYD 

RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 

= 10.0 YEARS 
= 24. 00 HOURS 
= 4.90 INCHES 
= 0 .10 HOURS 
= SCS Type II 

12. 5 ACRES 0.020 SQ MI) 

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES 
FOR SPECIFIC WATERSHED PARAMETERS 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 
RUNOFF VOLUME 

44. 6 CFS 
12.0 HOURS 

2.5 ACRE-FEET 

Attachment IV.5.C.2. 
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11/16/2004 

ATTACHMENT IV.5.C.2. 

CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

INPUT DATA 

CULVERT DIAMETER - D (FT) = 
CULVERT LENGTH - L (FT) = 
INLET INVERT ELEVATION = 

OUTLET INVERT ELEVATION = 
TYPE OF CULVERT PIPE = 

MANNING FRICTION FACTOR (n) = 
ENTRANCE LOSS COEF. (Ke) = 

ORIFICE DISCHARGE COEF. (C') = 
MAXIMUM HEADWATER DEPTH = 

TAILWATER DEPTH (FT) = 

DESIGN DISCHARGE (CFS) = 

CALCULATED PROPERTIES 

AREA OF CULVERT PIPE (SQ.FT) = 
SLOPE OF CULVERT PIPE (FT/FT) = 

FRICTION HEAD LOSS COEFFICIENT = 

PROJECT TITLE: Culvert 12 in Collection Ditch D-1J under Access Road 

PROJECT LOCATION : Steelhead Development - Pond Creek 1 Mine 
Williamson County, Illinois 

OUTPUT DATA 

2.00 
30.00 HEADWATER HID INLET ORIFICE PIPE HW CULVERT CONTROL 

435.80 DEPTH FLOW FLOW FLOW ELEV DISCHARGE LOCATION 

435.90 0.00 0.00 0.00 0.00 ************ 435.80 0.00 0 

CMP 0.50 0.25 2.25 10.70 ************ 436.30 2.25 INLET 

0.024 1.00 0.50 4.17 1 5. 1 3 ************ 436.80 4.17 INLET 

0.90 1.50 0.75 8.02 18.53 ************ 437.30 8.02 INLET 

0.60 2.00 1.00 13.16 21.39 8.96 437.80 8.96 PIPE 

5.00 2.50 1.25 16.37 23.92 13.4"- 438.30 13.44 PIPE 

1.50 3.00 1.50 20.22 26.20 16.76 438.80 16.76 PIPE 

3.50 1.75 23.75 28.30 19.52 439.30 19.52 PIPE 

15.90 4.00 2.00 26.96 30.25 21.94 439.80 21.94 PIPE 

4.50 2.25 28.57 32.09 24.12 440.30 24.12 PIPE 

5.00 2.50 30.49 33.82 26.1, 440.80 26.11 PIPE 

5.50 2.75 32.10 35.48 27.97 441.30 27.97 PIPE 

6.00 3.00 34.35 37.05 29.71 441.80 29.71 PIPE 

6.50 3.25 35.31 38.57 31.35 442.30 31.35 PIPE 

7.00 3.50 36.91 40.02 32.91 442.80 32.91 PIPE 

7.50 3.75 38.20 41.43 34.40 443.30 34.40 PIPE 

8.00 4.00 39.48 42.78 35.83 443.80 35.83 PIPE 

3.14 
(0.003 
0.042 
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CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

INPUT DATA 

CULVERT DIAMETER - D (FT) = 

PROJECT TITLE: Culvert 13 Under Haulroad to Refuse Disposal Area 
PROJECT LOCATION: Steelhead Development - Pond Creek 1 Mine 

Williamson County, Illinois 

OUTPUT DATA 
3.00 

100.00 HEADWATER HID INLET ORIFICE PIPE HW 

11/16/2004 

ATTACHMENT IV.5.C.2. 

CULVERT CONTROL CULVERT LENGTH - L (FT) = 
INLET INVERT ELEVATION = 464.00 DEPTH FLOW FLOW FLOW ELEV DISCHARGE LOCATION 

OUTLET INVERT ELEVATION = 463.70 0.00 0.00 0.00 0.00 ************ 464.00 0.00 0 

TYPE OF CULVERT PIPE = CMP 0.75 0.25 6.19 29.48 ************ 464.75 6.19 INLET 

MANNING FRICTION FACTOR (n) = 0.024 1.50 0.50 11.50 41.68 ************ 465.50 11.50 INLET 

ENTRANCE LOSS COEF. (Ke) = 0.90 2.25 0.75 22.11 51.05 23.52 466.25 22.11 INLET 

ORIFICE DISCHARGE COEF. (C') = 0.60 3.00 1.00 36.27 58.95 33.26 467.00 33.26 PIPE 

MAXIMUM HEADWATER DEPTH = 10.00 3.75 1.25 45.11 65.91 40.73 467.75 40.73 PIPE 

TAILWATER DEPTH (FT) = 1.80 4.50 1.50 55.73 72.20 47.03 468.50 47.03 PIPE 

5.25 1.75 65.46 77.98 52.59 469.25 52.59 PIPE 

DESIGN DISCHARGE (CFS) = 45.50 6.00 2.00 74.30 83.37 57.60 470.00 57.60 PIPE 

6.75 2.25 78.73 88.43 62.22 470.75 62.22 PIPE 

7.50 2.50 84.03 93.21 66.52 471.50 66.52 PIPE 

8.25 2.75 88.46 97.76 70.55 472.25 70.55 PIPE 

9.00 3.00 94.65 102.11 74.37 473.00 74.37 PIPE 

9.75 3.25 97.30 106.27 78.00 473.75 78.00 PIPE 

10.50 3.50 101.73 110.29 81.46 474.50 81.46 PIPE 

CALCULATED PROPERTIES 11.25 3.75 105.26 114.16 84.79 475.25 84.79 PIPE 

12.00 4.00 108.80 117.90 87.99 476.00 87.99 PIPE 

AREA OF CULVERT PIPE (SQ.FT) = 7.07 
SLOPE OF CULVERT PIPE (FT/FT) = 0.003 

FRICTION HEAD LOSS COEFFICIENT = 0.025 
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BUCKRIDGE ENVIRONMENTAL 
ENGINEERING, INC. 

HYDROGRAPH GENERATION 

* 
* 
* 
* 

************************************* 

HYGEN Version 3.2I 

PAGE 1 

FILE: C:\HYDROLGY\PC-HAUL.PRE NOVEMBER 16, 2004 

PROJ TITLE: Drainage Control Plan for Refuse Area 
Haulroad 

LOCATION: Steelhead Development - Pond Cr. 1 Mine 
Williamson County, ~llinois 

WATERSHED: Undisturbed Area Runoff to Culvert 13 
Under Refuse Area Haulroad 

WATERSHED ANALYSIS TABLE 

METHOD OF COMPUTATION 

RUNOFF VOLUME 
PEAK DISCHARGE 

= Soil Conservation Service 
= SCS Unit Hydrograph 

RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 
SCS RUNOFF CURVE NUMBER 
TIME OF CONCENTRATION 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 
RUNOFF VOLUME 

= 10.0 YEARS 
= 24.00 HOURS 
;;;: 4. 90 INCHES 

= 

= 

0.10 HOURS 
SCS Type II 

12 .2 ACRES 
78.0 
0.20 HOURS 

45.5 CFS 
12.l HOURS 

0.019 SQ MI) 

= 2.7 ACRE-FEET 

Attachment IV.5.C.2. 



R
18340

)> 
::I: 
OJ 
0 ·::r 
:3 
(D 

,:::J -
< 
u, 

0 
iv 

!~ 

CUI YRNE WK3 
Lotus J 23R5W Worksh 

Version 1 o - James w B e,et 
BUCKRIDG . ' uck PE E Enwonmental Ena· . meenna Inc 

11/16/2004 

ATTACHMENT IV.5.C.2. 
CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

INPUT DATA 

CULVERT DIAMETER - D (FT) = 
CULVERT LENGTH - L (FT) = 
INLET INVERT ELEVATION = 

OUTLET INVERT ELEVATION = 
TYPE OF CULVERT PIPE = 

MANNING FRICTION FACTOR (n) = 
ENTRANCE LOSS COEF. (Ke) = 

ORIFICE DISCHARGE COEF. (C') = 
MAXIMUM HEADWATER DEPTH = 

TAILWATER DEPTH (FT) = 

DESIGN DISCHARGE (CFS) = 

CALCULATED PROPERTIES 

AREA OF CULVERT PIPE (SQ.FT) = 
SLOPE OF CULVERT PIPE (FT/FT) = 

FRICTION HEAD LOSS COEFFICIENT = 

PROJECT TITLE : Culvert 14 Under Haulroad to Refuse Disposal Area 
PROJECT LOCATION : Steelhead Development - Pond Creek 1 Mine 

Williamson County, Illinois 

OUTPUT DATA 
3.00 

100.00 HEADWATER H/D INLET ORIFICE PIPE HW CULVERT CONTROL 
461.00 DEPTH FLOW FLOW FLOW ELEV DISCHARGE LOCATION 
460.80 0.00 0.00 0.00 0. 00 ************ 461.00 0.00 0 

CMP 0.75 0.25 6.19 29.48 ************ 461.75 6.19 INLET 
0.024 1.50 0.50 11.50 41.68 ************ 462.50 11.50 INLET 

0.90 2.25 0.75 22.11 51.05 21.89 463.25 21.89 PIPE 
0.60 3.00 1.00 36.27 58.95 32.13 464.00 32.13 PIPE 

10.00 3.75 1.25 45.11 65.91 39.82 464.75 3.9.82 PIPE 
1.80 4.50 1.50 55.73 72.20 46.24 465.50 46.24 PIPE 

5.25 1.75 65.46 77.98 51.88 466.25 51.88 PIPE 
48.70 6.00 2.00 74.30 83.37 56.96 467.00 56.96 PIPE 

6.75 2.25 78.73 88.43 61.62 467.75 61.62 PIPE 
7.50 2.50 84.03 93.21 65.96 468.50 65.96 PIPE 
8.25 2.75 88.46 97.76 70.03 469.25 70.03 PIPE 
9.00 3.00 94.65 102.11 73.87 470.00 73.87 PIPE 
9.75 3.25 97.30 106.27 77.52 470.75 77.52 PIPE 

10.50 3.50 101.73 110.29 81.01 471.50 81.01 PIPE 
11.25 3.75 105.26 114.16 84.36 472.25 84.36 PIPE 
12.00 4.00 108.80 117.90 87.57 473.00 87.57 PIPE 

7.07 
0.002 
0.025 
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PAGE 1 
************************************* 
* BUCKRIDGE ENVIRONMENTAL * 
* ENGINEERING, INC. * 
* * 
* HYDROGRAPH GENERATION * 
************************************* 

HYGEN Version 3.2I 
FILE: C:\HYDROLGY\PC-HAUL.PRE NOVEMBER 16, 2004 

PROJ TITLE: Drainage Control Plan for Refuse Area 
Haulroad 

LOCATION: Steelhead Development - Pond Cr. 1 Mine 
Williamson County, Illinois 

WATERSHED: Undisturbed Area Runoff to Culvert 14 
Under Refuse Area Haulroad 

WATERSHED ANALYSIS TABLE 

METHOD OF COMPUTATION 

RUNOFF VOLUME 
PEAK DISCHARGE 

= Soil Conservation Service 
= SCS Unit Hydrograph 

RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 
SCS RUNOFF CURVE NUMBER 
TIME OF CONCENTRATION 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 
RUNOFF VOLUME 

= 10.0 YEARS 
24.00 HOURS 
4.90 INCHES 

= 0.10 HOURS 
= SCS Type II 

= 
= 

14. 3 ACRES 
75.0 
0.18 HOURS 

48.7 CFS 
12 .1 HOURS 

0.022 SQ MI) 

2.8 ACRE-FEET 

Attachment IV.5.C.2. 
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CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

INPUT DATA 

CULVERT DIAMETER - D (FT) = 
CULVERT LENGTH - L (FT) = 

PROJECT TITLE: Culvert 15 Under Haulroad to Refuse Disposal Area 
PROJECT LOCATION : Steelhead Development - Pond Creek 1 tvine 

Williamson County, Illinois 

OUTPUT DATA 
4.50 

100.00 HEADWATER HID INLET ORIFICE PIPE HW 

11/16/2004 

ATTACHMENT IV.5.C.2. 

CULVERT CONTROL 
INLET INVERT ELEVATION = 461.00 DEPTH FLOW FLOW FLOW ELEV DISCHARGE LOCATION 

OUTLET INVERT ELEVATION = 460.70 0.00 0.00 0.00 0.00 ************ 461.00 0.00 0 
TYPE OF CULVERT PIPE = CMP 1.13 0.25 17.06 81 . 22 ************ 462.13 17.06 INLET 

MANNING FRICTION FACTOR (n) = 0.024 2.25 · 0.50 31.69 114.87 ************ 463.25 31.69 INLET 
ENTRANCE LOSS COEF. (Ke) = 0.90 3.38 0.75 60.94 140.68 69.01 464.38 60.94 INLET 

ORIFICE DISCHARGE COEF. (C') = 0.60 4.50 1.00 99.94 162.45 101.28 465.50 99.94 INLET 
MAXIMUM HEADWATER DEPTH = 10.00 5.63 1.25 124.32 181.62 125.51 466.63 124.32 INLET 

TAILWATER DEPTH (FT) = 2.70 6.75 1.50 153.57 198.96 145.77 467.75 145.77 PIPE 
7.88 1.75 180.38 214.90 163.53 468.88 163.53 PIPE 

DESIGN DISCHARGE (CFS) = 151.20 9.00 2.00 204.76 229.74 179.55 470.00 179.55 PIPE 
10.13 2.25 216.94 243.67 194.25 471.13 194.25 PIPE 
11.25 2.50 231.57 256.85 207.91 472.25 207.91 PIPE 
12.38 2.75 243.76 269.39 220.73 473.38 220.73 PIPE 
13.50 3.00 260.82 281.37 232.85 474.50 232.85 PIPE 
14.63 3.25 268.13 292.86 244.36 475.63 244.36 PIPE 
15.75 3.50 280.32 303.91 255.36 476.75 255.36 PIPE 

CALCULATED PROPERTIES 16.88 3.75 290.07 314.58 265.9J 477.88 265.90 PIPE 
18.00 4.00 299.82 324.90 276.04 479.00 276.04 PIPE 

AREA OF CULVERT PIPE (SQ.FT) = 15.90 
SLOPE OF CUL VERT PIPE (FT/FT) = 0.003 

FRICTION HEAD LOSS COEFFICIENT = 0.014 
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BUCKRIDGE ENVIRONMENTAL 
ENGINEERING, INC. 

HYDROGRAPH GENERATION 

* 
* 
* 
* 

************************************* 

HYGEN Version 3.2I 

PAGE 1 

FILE: C:\HYDROLGY\PC-HAUL.PRE NOVEMBER 16, 2004 

PROJ TITLE: Drainage Control Plan for Refuse Area 
Haulroad 

LOCATION: Steelhead Development - Pond Cr. 1 Mine 
Williamson County, Illinois 

WATERSHED: Undisturbed Area Runoff to Culvert 15 

Under Refuse Area Haulroad 

WATERSHED ANALYSIS TABLE 

METHOD OF COMPUTATION 

RUNOFF VOLUME 
PEAK DISCHARGE 

Soil Conservation Service 
= SCS Unit Hydrograph 

RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 
SCS RUNOFF CURVE NUMBER 
TIME OF CONCENTRATION 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 
RUNOFF VOLUME 

10. 0 YEARS 
= 24.00 HOURS 
= 4.90 INCHES 
= 0.10 HOURS 
= SCS Type II 

= 
= 

= 

83.7 ACRES 
72.0 
0.38 HOURS 

151. 2 CFS 
12 .2 HOURS 

0.131 SQ MI) 

= 14. 8 ACRE-FEET 

Attachment IV.5.C.2. 
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BUCKRIDGE ENVIRONMENTAL 
ENGINEERING, INC. 

HYDROGRAPH SUMMATION 

* 
* 
* 
* 

************************************* 

HYSUM Version 2.0 

PAGE 1 

FILE: C:\HYDROLGY\CULV-12.HYD NOVEMBER 16, 2004 

PROJ TITLE: Drainage Control Plan for Mine Office & 

Supply Storage Yard Area 

LOCATION: Steelhead Development - Pond Cr. 1 Mine 
Williamson County, Illinois 

WATERSHED: Combined hydrographs 
1024D-1I.HYD and 1024D-1J.HYD 

HYDROGRAPH SUMMATION TABLE 

INPUT HYDROGRAPHS 

HYDROGRAPH NO. 1 
HYDROGRAPH NO. 2 

= C:\HYDROLGY\1024D-1I.HYD 
C:\HYDROLGY\1024D-1J.HYD 

RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 

= 
= 
= 
= 
= 

10.0 YEARS 
24.00 HOURS 

4.90 INCHES 
0.10 HOURS 

scs Type II 

3. 9 ACRES 0.006 SQ MI) 

NOTE: REFER TO INDIVIDUAL WATERSHED REPORT FILES 
FOR SPECIFIC WATERSHED PARAMETERS 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 
RUNOFF VOLUME 

15.9 CFS 
12.0 HOURS 

0.9 ACRE-FEET 

Attachment IV.5.C.2. 



R18345

PART IV ATTACHMENTIV.5.C.2 
ROAD SPECIFICATIONS 

(Modification Submittal - May 2005) 



R18346

( 
( 

( 
(_ 

470 

fjj 
~460 
~ 
~ 
0 
~ 
~450 
~ 

CUL.VERT #16-. 
1-30" CMP 

ORIGINAL 
GROL/ND 

Sediment 
Pond 005 

... 
0, 
0 

PLAN VIEW 
SCALE: l" = 50' 

470 

fjj 
460 ~ 

~ 
~ 
~ 

450 ~ w 
crl 

440 440 
~---~---~----~---~---~---~ 

30 20 10 0 10 . 20 30 

ili 

CROSS SECTION 
SCALE: 1" = 10' 

ATTACHMENT IV.5.C.2 

Steelhead Development Company, LLC 
430 HARPER PARK DRIVE, BECKLEY, WEST VIRGINIA 25801 
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CULVERT NO. 16 PLAN & SECTION 

PERMIT NO. 375 QUADRANGLE: PITTSBURG,IL 
DATE: 7/05/05 SCALE: AS NOTED ________ ___. 
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Revised: 05/14/2005 
GULlLRAIE WKJ 

Lo.tus 123R5W Work§heet 
)ieraiun 1 0 - .James W~BU!:kP E. 

BU.GlillJOGE EnJ/.iCQnmentaLEngineeri□gJ□c. 

CIRCULAR CULVERT PIPE DISCHARGE RATING CALCULATIONS 

PROJECT TITLE : Culvert 16 Under Entrance Road in Ditch D-5A 
PROJECT LOCATION: Steelhead Development- Pond Creek 1 Mine 

Williamson County. Illinois 

INPUT DATA 

OUTPUT DATA 
CULVERT DIAMETER - D (FT) = 2.50 

CULVERT LENGTH - L (FT) = 50.00 HEADWATER H/D INLET ORIFICE PIPE 
INLET INVERT ELEVATION = 457.20 DEPTH FLOW FLOW FLOW 

OUTLET INVERT ELEVATION = 457.00 0.00 0.00 0.00 0. 00 ************ 
TYPE OF CULVERT PIPE = CMP 0.63 0.25 3.93 18.69 ************ 

MANNING FRICTION FACTOR (n) = 0.024 1.25 0.50 7.29 26.43 ************ 
ENTRANCE LOSS COEF. (Ke) = 0.90 1.88 0.75 14.02 32.36 16.03 

ORIFICE DISCHARGE COEF. (C") = 0.60 2.50 1.00 22.99 37.37 23.16 
MAXIMUM HEADWATER DEPTH = 5.00 3.13 1.25 28.60 41.78 28.56 

TAILWATER DEPTH (FT) = 1.50 3.75 1.50 35.33 45.77 33.10 
4.38 1.75 41.50 49.44 37.08 

DESIGN DISCHARGE (CFS) = 23.50 5.00 2.00 47.10 52.85 40.67 
5.63 2.25 49.91 56.06 43.97 
6.25 2.50 53.27 59.09 47.04 
6.88 2.75 56.08 61.97 49.93 
7.50 3.00 60.00 64.73 52.65 
8.13 3.25 61.68 67.37 55.24 
8.75 3.50 64.49 69.91 57.71 

CALCULATED PROPERTIES 9.38 3.75 66.73 72.37 60.09 
10.00 4.00 68.97 74.74 62.37 

AREA OF CULVERT PIPE (SQ.FT) = 4.91 
SLOPE OF CULVERT PIPE (FT/FT) = 0.004 

FRICTION HEAD LOSS COEFFICIENT = 0.031 

ATTACHMENT IV.5.C.2. 

HW CULVERT CONTROL 
ELEV DISCHARGE LOCATION 
457.20 0.00 0 
457.83 3.93 INLET 
458.45 7.29 INLET 
459.08 14.02 INLET 
459.70 22.99 INLET 
460.33 28.56 PIPE 
460.95 33.10 PIPE 
461.58 37.08 PIPE 
462.20 40.67 PIPE 
462.83 43.97 PIPE 
463.45 47.04 PIPE 
464.08 49.93 PIPE 
464.70 52.65 PIPE 
465.33 55.24 PIPE 
465.95 57.71 PIPE 
466.58 60.09 PIPE 
467.20 62.37 PIPE 
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************************************* 
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BUCKRIDGE ENVIRONMENTAL 
ENGINEERING, INC. 

HYDROGRAPH GENERATION 

* 
* 
* 
* 

************************************* 

HYGEN Version 3.2I 

PAGE 1 

FILE: C:\HYDROLGY\PC-PLANT.PRE NOVEMBER 25, 2004 

PROJ TITLE: Drainage Control Plan for Prep PLANT & COAL YARD 

LOCATION: Steelhead Development - Pond Cr. 1 Mine 
Williamson County, Illinois 

WATERSHED: Disturbed Area Runoff to Ditch D-5A 

WATERSHED ANALYSIS TABLE 

METHOD OF COMPUTATION 

RUNOFF VOLUME 
PEAK DISCHARGE 

= Soil Conservation Service 
= Instantaneous Runoff 

RAINFALL PARAMETERS 

RAINFALL RETURN PERIOD 
RAINFALL DURATION 
RAINFALL AMOUNT 
TIME INTERVAL 
RAINFALL DISTRIBUTION 

WATERSHED PARAMETERS 

TOTAL WATERSHED AREA 
SCS RUNOFF CURVE NUMBER 
TIME OF CONCENTRATION 

RAINFALL - RUNOFF SUMMARY 

PEAK DISCHARGE 
TIME TO PEAK (FROM START OF RAIN) 
RUNOFF VOLUME 

;;; 10.0 YEARS 
24.00 HOURS 

= 4.90 INCHES 
= 0 .10 HOURS 
= SCS Type II 

= 6.6 ACRES 
= 75.0 
= 0.10 HOURS 

23.5 CFS 
12.0 HOURS 

0.010 SQ MI) 

C, llLcJ El!:r::!i; b 
1.3 ACRE-FEET ! 
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PART IV ATTACHMENT IV.6.D 
COAL REFUSE DISPOSAL FACILITY NO. 1 - South Cell 

(IPR No. 3 Submittal) 
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REPORT 

ENGINEERING DESIGN PLAN 

PROPOSED COAL REFUSE DISPOSAL FACILITY 

POl~D CREEK lVIIt~E l"-'iO. 1 
WILLIAMSON COUNTY, ILLINOIS 

WILLIAMSON ENERGY, LLC 

BECKLEY, WEST VIRGINIA 

1.0 INTRODUCTION 

Plans have been developed for the construction of a coarse and fine coal refuse disposal facility 

to be located near Johnston City in Williamson Cou,,ty, Illinois. The proposed coal refose 

disposal facility will provide disposal capacity for both coarse and fine coal refuse produced by 

the Pond Creek Mine No. 1 coal preparation plant located approximately 0.25 mile west of the 

proposed facility. The location of the site is just southwest of the intersection ofDwina Road 

and Dean Road and is shown on Figure No. 1. 

The plan, as presented herein, provides for the disposal of approximately 1.6 years of coarse coal 

refuse and 3 .2 years of fine coal refuse based on production rates provided by Williamson 

Energy, LLC (Williamson Energy). The facility shall be constructed in two phases consisting of 

an excavated starter cell (Phase 1) and a downstream coarse coal refuse embankment (Phase 2). 

The proposed facility meets the requirements to be considered a low hazard impoundment, 

therefore, the short and long-term design storm event is the 100-year, 6-hour recurrence interval 

storm. At the I-year anniversary of initial impounding capability and thereafter, the facility will 

be capable of storing the runoff associated with the design storm event. The stored runoff 

volume, as well as operational water, shall be evacuated using a pump. 

Perimeter ditches and access road gutters have been specified to convey storm runoff away from 

the embankment in a controlled manner. The ditches have been designed for routing the runoff 

associated with the I 00-year, 6-hour recurrence interval storm event. 

This report presents the design drawings, guideline technical specifications (Appendix A), 

calculations (Appendix B) and laboratory test data (Appendix C) necessary for the design and 

constmction of the Phase 1 starter cell and Phase 2 embankment. 

FILE: Report 
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2.0 EXISTING SITE CONDITIONS 

2.1 Site Characteristics 

The proposed coal refuse disposal facility is to be located approximately 7 miles northeast of 

Johnston City, Illinois. The embankment shall be situated southwest of the intersection of 

Dwina Road and Dean Road. The Pond Creek Mine No. I coal preparation plant is located 

approximately O .25 mile west of the embankment. 

The proposed impoundment area was previously used for agncultural purposes and has 

relatively flat to mild slopes to the ridgeline at approximate Elevation 572. The surrounding 

landscape is characterized by extensive agricultural and rural residential land use. 

Regionally, the proposed permit area is located on the southern shelf of the lllinois Basin in 

the Mt. Vernon Hill Country physiographic division. Surrounding landforms are the results 

of both Wisconsinian glaciations and normal degradation processes such as weathering mass 

wasting and stream erosion. Surrounding topography is characterized by generally flat ridge 

tops, moderately steep hill slopes and broad flat valley floors associated with major streams. 

The local drainage pattern is dendritic reflecting the regional generally horizontal bedrock 

stratigraphy. The total relief of the site is approximately 48 feet ranging from approximately 

436' to 484' above mean seal level (based on aerial photography). 

Glacial deposits of the Carmi Member of the Equality Formation, consisting of quiet water 

lake silt and clay, constituted the original surface materials within the proposed permit area. 

2.2 Geology 

The proposed permit area is underlain by lower Pennsylvanian age rocks consisting of shale, 

sandstone, and siltstone with minor underclay, coal and limestone. These sequences reflect 

fluctuating shorelines, deltas, and shallow seas indicating deltaic, fluvial, and coal swamp 

depositional environments. These bedrock units can be highly variable in thickness and 

continuity. Mississippian rocks unconforn1ably underlie the Pennsylvanian, however, they 

do not outcrop in the subject area and were not penetrated during exploration drilling. 

The major stratigraphic marker is the Herrin coal which is generally uniform and continuous 

in the subject area. Shale and sandstone units in the subject area exhibit a high degree of 

lateral facies changes and interbedding. The Herrin seam is described as a normal bright 

banded coal with a lower portion that contains a prominent claystone parting. The base of 

the Herrin exhibits an undulating surface with a general structural trend toward the north-

-2-
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northeast dipping approximately 60 feet per mile. No major faults or other structural 

anomalies are known to be present within the proposed permit. 

3.0 MINING OPERATIONS AND COAL REFUSE PRODUCTION 

3 .1 Mining Operations 

The Herrin No. 6 coal seam (average Elevation 10) is proposed to be mined by both 

longwall and conventional mining techniques in an adjacent area to the east of the proposed 

facility. The limits of the longwall mining end outside of the Phase 2 embankment area. 

However, conventional mining is proposed as shown on Figure No. 4 to provide access to 

the longwall panels adjacent to the refuse permit area. A pillar stability has been included in 

a previous plan entitled "Application for Surface Coal l\1ining and Reclamation Operations 

Permit - Underground Operations, Part I-V, Addendum #1". In this plan, the stability 

analyses assumed 500 feet of overburden height and a factor of safety of 2.10 was calculated 

based on this height and other parameters. The crest elevation of 502 feet for the Phase 2 

embankment will have an overburden height of approximately 460 feet. Given that this is 

less than the assumed overburden height of the previous analyses, subsidence is not 
anticipated in the embankn1ent area. 

3.2 Coal Refuse Production 

Based on information provided by Williamson Energy, the following armual production 

quantities were used in the design (see Calculations in Appendix B). 

• Coarse Coal Refuse Year I 189,004 cubic yards 

Year 2 677,132 cubic yards 

Year 3+ 1,037,628 cubic yards 
• Fine Coal Refuse Year 1 99,671 cubic yards 

Year 2 357,080 cubic yards 

Year 3+ 547,186 cubic yards 

4.0 SUBSURFACE EXPLORATION 

4.1 Subsurface Exploration 

During the month of February 2006, a subsurface exploration program consisting of drilling 

one soil boring was conducted within the footprint of the proposed embankment. The intent 

-3-
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of the program was to obtain soil samples to define the conditions and engineering 

characteristics as relative to the construction and operation of the fine coal refuse slurry 

disposal impoundment. In addition to this soil boring, the results of a previous subsurface 

exploration program are presented in Appendix C and indicate the following: 

• Sample number and depth; 

• An overall description of the consistency, color and character of the soil; and, 

• Indication of the observed groundwater level in the boreholes at the time of 
drilling. 

The locations of the borings are depicted on Figure No. 2. 

Generally, the soils encountered beneath the dam footprint consist of brown and gray 

silty clay. The thickness of the soil varied from 12.5' to 22.5' while the surface elevation 

for the borings varied from Elevation 438.5± to Elevation 473.0±. Each of the borings 

was terminated at the top of the bedrock. 

Groundwater was encountered in two (2) of the seven (7) borings. Following drilling, the 

depth from the ground surface to groundwater level varied from 10 to 13.5 feet or from 

Elevation 432.4± to Elevation 438.5±. 

5.0 FIELD AND LABORATORY TESTING 

5.1 Soil 

Samples of the soils obtained during the subsurface exploration program were used for 

laboratory testing. The scope of the testing is discussed below and the results are presented 

in Appendix Candon the boring logs in Appendix D. 

Water content and visual classification tests were performed on the split spoon samples 

obtained during drilling. Samples from the borings represent the foundation conditions for 

the proposed embankment. Additional testing performed on the borings included the 
following: 

• Grain Size Analvsis - Grain size analysis were pe1fom1ed on a sample from 

Boring No. 8874; 

• Arterburn: Limits Test - Atterburg Limits tests were perfom1ed on a sample from 

Boring No. 8874; 
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• Unit Weie:ht Determination - Perfonned on a Shelby tube sample from Boring 

No. 8874; and, 

• Shear Strene:th Test - Consolidated, underdrained triaxial shear strength test with 

pore pressure measurements were performed on a Shelby tube sample from 

Boring No. 8874. 

5.2 Coarse Coal Refuse 

The proposed Phase 2 embankment shall be constructed with coarse coal refuse. Since the 

Pond Creek Mine No. 1 coal processing plant is yet to be built the embankment material 

properties were estimated based on the design engineer's past experience in the design and 

analysis of similar refuse disposal structures in the Illinois coal basin. After the Pond Creek 

Mine No. I plant is operational, testing will be performed on samples of the coarse coal 

refuse for comparison to the assumed values. If determined necessary, the slope stability 

analysis will be re-evaluated using the actual strength parameters for the coarse refuse. 

6.0 COAL REFUSE DISPOSAL PLAN 

The proposed plan provides disposal capacity for approximately 1.6 years of coarse and 3 years 

of fine coal refuse production. The facility does not provide capacity for the life of the mine, 

however, plans are being developed for a future fine coal refuse impoundment to the north of this 

site. The plan has been developed in accordance with prudent engineering principles and 

practices and current Mine Safety and Health Administration (MSHA) design criteria for coal 

refuse disposal facilities. It is intended that the construction of the facility be monitored by 

experienced persons lmowledgeable of the design, specifications and regulatory requirements. 

A brief description of the disposal plan is as follows: 

I. Sedimentation control for the construction of the embankment shall be provided by 

existing/proposed sedimentation ponds (designed by others). Perimeter and 

conveyance ditches shall be constructed to route the runoff from the embankment area 

to the sedimentation ponds. 

2. Following topsoil removal (organic material), the Phase I starter cell shall be excavated 

and the footprint of the Phase 2 embanlm1ent shall be proof rolled. 

3. Fine coal refuse slurry may be pumped into the impoundment upon completion of the 

starter cell. The discharge line( s) shall be moved to result in a relatively uniform 
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surface of fines throughout the irnpoundment and to minimize the depth of any water 

impounded directly against the embankment slope. Generally, a delta of fine coal 

refuse shall be maintained along the embankment slope. 

4. Operational pump(s) and discharge line(s) shall be maintained to remove clarified 

water and rainfall from the impoundment. The facility has been designed to store the 

runoff associated with a JOO-year, 6-hour design storm event. 

5. An internal drainage system located within Phase 2 embankment shall be installed to 

aid in controlling the phreatic level within the embankment. 

6. Perimeter ditches and road gutters shall be installed to control surface runoff and 

minimize erosion. All final surfaces shall be revegetated upon completion. 

6.1 Starter Cell (Phase I) 

Prior to embankment construction, the Phase I starter cell shall be excavated. The Phase I cell 

is shown in plan and cross section on Figure Nos.3 and 5, respectively. Pertinent construction 

items include: 

1. Cell Excavation - The Phase 1 starter cell shall be situated approximately as shown on 

Figure No. 3 with a top of cell ranging from Elevation 466 to Elevation 478 and the 

cell bottom at Elevation 460. As indicated on Figure No. 3, the slope of the starter cell 

shall be constructed on a grade of2.6 (horizontal) to 1 (vertical) (2.6H:1V). 

2. Fine Coal Refuse Disposal - During excavation of Phase 1, there will be no fine coal 

refuse slurry being produced since this excavation will be completed prior to mining. 

3. Pump Installation -An operational pump, of sufficient capacity to remove clarified 

water and nom1al precipitation, and associated discharge lines shall be installed during 

excavation of Phase I. The pump shall discharge into a surface drainage ditch. 

6.2 Coarse Coal Refuse Embankment (Phase 2) 

Prior to Phase 2 embankment construction, it will be necessary to initiate general site preparation 

activities to include topsoil removal and proof rolling. Soft areas encountered during the proof 

rolling shall be compacted or the material shall be removed and replaced with the same material 

as used in the Phase 2 embankment. Following proof rolling, the Phase 2 embankment shall be 
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constructed using coarse coal refuse from the Pond Creek Mine No. 1. The approximate location 

of the Phase 2 embankment is shown in plan and cross section on Figure Nos. 4 and 5, 

respectively, requires approximately 1.6 years of coarse coal refuse production to construct. 
Pertinent construction items include: 

I. Coarse Coal Refuse Disposal - Phase 2 involves constructing an embankment 40 feet 

high to Elevation 502 using coarse coal refuse. The upstream slope of the 

embankment shall be constructed on a grade of 2.6H: IV and the downstream slope 

shall be on a grade of2.6H:IV. 

2. Fine Coal Refuse Disposal - Fine coal refuse slurry may be pumped into the 

impoundment throughout Phase 2 construction. The average settled fine coal refuse 

level is expected to rise to Elevation 474± by the completion of the phase. Periodic 

relocation of the slurry discharge line shall be performed to promote a more uniform 

distribution of the fine coal refuse and to minimize the depth of clarified water 

impounded directly against the embankment slope. 

3. Internal Drain - An internal drainage system consisting of a perforated pipe and 

gravel, both wrapped with filter fabric, shall be installed during the construction of 

Phase 2 to aid in controlling the phreatic level within the embankment. The location 

and invert elevations for the internal drain are presented on Figure No. 4. Details 

pertaining to the drain construction are provided in the guideline technical 

specifications and on Figure No. 6. 

4. Surface Draina2:e - Perimeter Ditches A and B and access road gutters shall be 

constructed as shown on Figure No.4, to collect and control surface water runoff. 

Ditch details are presented on Figure No. 7. 

5. Instrumentation-PiezometerNos. P-1 and P-2 shall be installed during Phase 2 

construction at the locations shown on Figure No. 4. The proposed piezometer tip 

elevations are presented on Figure No. 5 and the piezometer installation detail is 

presented on Figure No. 7. 

6.3 Abandonment Plan 

An abandonment grading plan has been provided on Figure No.8. Briefly, the impounding 

capability shall be eliminated by filling the impoundment with coarse coal refuse. The 

final embankment configuration shall be constructed to drain as per the lines and grades 
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shown on Figure No. 8 and the entire site shall be soil covere_d and seeded in accordance 

with the Illinois reclamation permit. The plan shall be reevaluated prior to abandonment 

based on actual coal refuse production rates, existing site conditions and embankment 

configuration, and revised if necessary. 

7.0 ENGINEERINGANALYSES 

In support of the plan, engineering analyses included slope stability analyses and the hydro logic 

and hydraulic studies for the impoundment and surface drainage facilities. The calculations 

describing the design assumptions, methodology and results are included in Appendix B. 

7.1 Hvdrologic and Hvdraulic Analyses 

The proposed facility has been evaluated using storm criteria for low hazard dams. Upon the 

one-year anniversary and thereafter, the impoundment shall be capable of storing the runoff 

associated with a JOO-year, 6-hour design storm event plus three feet offreeboard. 

According to MSHA regulations, the short and long-term design criteria for dams with less 

than 1000 acre-feet of total storage and less than 40 feet in height is the one percent probable 

storm. Based on the design refuse production rates, the one-year anniversary will be when 

Phase 2 reaches Elevation 4 77. 

Evacuation of the stored water shall be accomplished by means of pumping. The required 

pumping capacity (500 gallons per minute) is based on evacuating the runoff associated with 

one design storm event within IO days. 

The hydrologic characteristics of the impoundment and drainage areas are summarized 

below: 

• Drainage Area 40 acres (Phase 2 I-year Anniversary) 

• Runoff Curve Number 100 

• 100 year, 6-hour Storm 6.21 inches 

• Total Stom1 Runoff Volume 33,392 cubic yards (Phase 2 I-year Anniversary) 

The surface drainage facilities, including road gutters, and Ditches A and B have been 

sized to convey runoff associated with the 100-year, 6-hour recurrence interval storm 
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event. The computed peak discharges were estimated using the computer program SedCad 

developed by the University of Kentucky. All permanent facilities have been designed 

with appropriate protection to minimize the potential for channel erosion. Details for the 

surface drainage facilities are presented on Figure No. 7. 

7.2 Slope Stability Analvses 

Slope stability analyses have been performed for the upstream and downstream slopes of 

the Phase 2 embankment using PCSTABL5, a computerized version of the modified 

Bishop Method of Slices, developed by Purdue University and the Indiana State Highway 

Commission. The critical potential failure surfaces, minimum factors of safety, and 

material properties used in the slope stability analyses are presented on Figure No. 6 and in 

the calculation brief. 

Slope stability was analyzed for both static and seismic (pseudo static) loading conditions 

for the downstream and upstream embankment slopes. For the seismic analyses, a 

horizontal acceleration of0.1Sg<2> was used. The phreatic level used in the stability 

analyses were conservatively based on expected impoundment levels and top flow line 

calculations performed on a transformed section. The transformed section was based on 

the horizontal permeability of the embankment material being nine times greater than the 

vertical permeability. The engineering properties of the embankment material were based 

on laboratory test results ( see Appendix C) and our experience with similar materials. 

The most critical potential failure surfaces, as shown on Figure 10, are summarized below: 

Minimum Minimum 
Stage Case Static F.S. Seismic F.S. 

Phase 2 Downstream 1.8 1.2 

Upstream 1.9 1.2 

As indicated in the above table, the computed factors of safety meet the minimum requirements 

(1.5 and 1.2 for the static and seismic cases, respectively). 

(Z) National Earthquake Hazards Reduction Program, Part I, Provisions for the Development of Seismic Regulations 
for New Buildings, Map I, I 991 Edition. 
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8.0 SUMMARY 

The design plans for the proposed Pond Creek Mine No. 1 refuse disposal facility are based on 

the subsurface exploration program, field and laboratory testing, and the engineering analyses 

described herein. The plan should provide disposal for approximately 1.6 years of coarse coal 

refuse and 3 years of fine coal refuse. 

We trust that the plans, design calculations and guideline technical specifications described herein 

are acceptable to Williamson and the appropriate regulatory authorities. In preparing this 

document, our professional services have been performed with care and skill ordinarily exercised 

by reputable members of the profession practicing under similar conditions at the same time and 

the same or similar locality. No warranty, expressed or implied, is made by rendition of these 

consulting services ofby furnishing oral or written reports of the findings made. 

If there are any questions, or if further clarification is required, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

~~·~ 
Justin L. Harry 

Staff Engineer 

dJ_, <,; .. ----
Claudio E. Yon, . E. 

Principal Engineer 

JLH/CEY:wmb 
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CERTIFICATION OF PLAN 

I, Claudio E. Yon, P. E., certify <2l the plan entitled "Report, Engineering Design Plan, Proposed 

Coal Refuse Disposal Facility, Pond Creek Mine No. I, Williamson County, Iiiinois" was 

developed in accordance with prudent engineering principles and practices, and applicable Mine 

Safety and Health Administration and Illinois Department of Environmental Protection design 

criteria. 

&,.f)t!_ 
SIGNED: -'-:/,..';I¼ ~:..___~~,v"<----'----r-----­

Claudio E. Yon, P. £°. 

DATE: ___ 1'-ll'---'---1 -=-.s1--/i=-11 <c,=. _____ _ 

ALLIAN6E CONSULTING, INC. 

(
2
J The tenn "certify," as used herein, is defined as follows: "An Engineer's certification of conditions is a 

declaration of professional judgment. It does not constitute a warranty or guarantee, either expressed or implied, nor 
does it relieve any other party of their responsibility to abide by contract documents, applicable codes, standards, 
regulations and ordinances." 
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( APPENDIX A 

GUIDELINE TECHNICAL SPECIFICATIONS 
PROPOSED COAL REFUSE DISPOSAL FACILITY 

POND CREEK MLJ\/E NO. 1 
WILLIAMSON ENERGY, LLC 
BECKLEY, WEST VIRGINIA 

INTRODUCTION 

These specifications are intended to serve as guidelines for the construction of the Pond Creek 

Mine No. I coal refuse disposal area to serve Williamson Energy, LLC's (Williamson Energy) 

Pond Creek Mine No. I coal preparation plant in Williamson County, Illinois. The information 

contained herein, including the accompanying drawings which iilustrate the disposal plan, is 

sufficiently detailed to provide Williamson Energy with the technical guidance required to 

perform coal refuse disposal operations in a manner consistent with the design assumptions and 

sound engineering practice. These specifications are intended to be supplemented with periodic 

site visits by persons knowledgeable of the design in order to conduct inspections of the 

construction procedures, conduct field tests and, if necessary, obtain samples and perfom1 

laboratory testing. 

The specifications have been prepared to aid Williamson Energy in the design, planning, and 

construction of the specific project. Its scope is limited to the project and location described 

herein and represents our understanding of the significant aspects relevant to the planned 

operations. If there are any differences in location and/or design features, the modification 

should be reviewed to determine if revision of conclusions or recommendations is required. 

This refuse disposal plan provides for the excavation of a starter cell (Phase 1) and a downstream 

embankment (Phase 2) utilizing coarse coal refuse to fom1 an impoundment for the disposal of 

fine coal refuse slurry. The disposal plan for the facility will provide approximately 1.6 years of 

coarse and 3 years of fine coal refuse disposal capacity based on refuse production rates supplied 

by Williamson Energy. 

Briefly, the work items required in the coal refuse disposal plan include: 

1. Site Preparation - In areas of embankment construction, the site preparation items include 

topsoil stripping and stockpiling and proofrolling/sealing. During the disposal operations, 

benching of each lift of material into existing slopes shall be required as well as scarifying 

previously compacted surfaces. 

FILE: Appendix A Low Haz Specs 
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2. Embankment Construction - A coarse coal refuse embankment shall be constructed to 

provide disposal capacity for approximately 3.2 years of fine coal refuse. 

3. Subsurface Drainagce -An internal drainage system (limestone/sandstone cobbles, wrapped 

in geotextile) shall be installed in the Phase 2 embankment to aid in controlling the phreatic 

level. 

4. Fine Coal Refuse Disposal- Following completion of the starter cell (Phase 1), fine coal 

refuse slurry may be pumped into the impoundment. A water pumping system shall be 

used to remove excess clarified slurry water and precipitation from the impoundment. 

5. Surface Draina2:e Facilities -To control and direct surface water runoff from the 

embankment and road ditches, Ditches A and B shall be constructed concmTent with 

construction operations. 

6. Abandonment - An abandonment grading plan has been provided. The plan shall be re­

evaluated prior to abandomnent based on actual coal refuse production rates, existing site 

conditions and embankment configuration, and revised if necessary. 

7. Revegcetation - To control erosion and provide an acceptable post mining land use, all 

completed embankment surfaces shall be revegetated in accordance with Williamson 

Energy's Mine Pem1it. 

8. Monitoring and Maintenance - A program of regular monitoring and maintenance of the 

disposal operations is described herein. 

The following drawings form a part of these specifications: 

FIGURE DRAWING 

NO. NO. TITLE 

1 BOS-330-Tl Title Sheet 

2 B05-330-M15 Plan - Existing Conditions 

3 B05-330-M2 Plan - Phase 1 

4 B05-330-M3 Plan - Phase 2 

5 B05-330-E9 Section A-A 

6 BOS-330-EIO Slope Stability 

7 BOS-330-El I Details 

8 B05-330-M16 Abandonment 
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( 1.0 SITE PREPARATION 

1.01 General 

Beneath all areas of the refuse disposal facility, site preparation shall be required. 

1.02 Stripping and Topsoil Removal 

Stripping and stockpiling of topsoil and root matter are required to provide an 

adequate foundation for facility construction. All topsoil shall be removed prior to 

embankment, impoundment, or road construction. The stripped topsoil shall be 

stockpiled. To aid in groundwater protection, no soils shall be stripped or excavated 

leaving less than 4 feet thick (minimum) soil layer between coal refuse and bedrock. 

Stockpile areas for topsoil are presented on the drawings. As areas are prepared for 

final reclamation, topsoil may be removed from future disposal areas and hauled 

directly to areas being reclaimed. 

1.03 Surface Sealirnr!Proofro!Iing 

The footprint of the embankment shall be proofrolled following stripping and topsoil 

removal to seal and compact the foundation soils. A minimum of three passes shall 

be made over each area using a large sheepsfoot roller or rubber-tired equipment (i.e. 

loaded truck) to produce a minimum 95 percent of the maximum dry density 

attainable by the Standard Proctor method of compaction (ASTM D 698). 

Before being backfilled with compacted coarse coal refuse or compacted earthfill, the 

surface shall be inspected to determine whether any excessively wet or soft soils are 

present at the bottom of the excavation. Any soft or wet soils shall be removed to a 

minimum depth of 2 feet below the previously excavated surface and replaced with 

compacted soil. The over-excavated area shall be backfilled with silty, clayey soil, 

placed in 12-inch lifts, and compacted to 95 percent of the Standard Proctor 

maximum dry density (ASTM D 698). 

Random in-place density testing shall be perfo1med throughout the impoundment 

area to verify that the existing stripped surface is compacted to 95 percent of the 

Standard Proctor maximum dry density prior to fine coal refuse slurry disposal. 
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( 2.0 EMBANKMENT CONSTRUCTION 

2.01 General 

To provide storage capacity for approximately 1.6 years of coarse and 3 years of 

fine coal refuse, an excavated starter cell and a downstream coarse coal refuse 

embankment shall be constructed. Drawing Nos. B05-330-M2, B05-330-M3, B0S-

330-Ml 6 and B05-330-E9 present the plans and section of the proposed 

embankment stages. 

Sediment control shall be provided by the existing/proposed ponds. Conveyance 

ditches ( designed by others) shall be constructed to convey surface runoff to the 

sediment ponds. 

2.02 Coarse Coal Refuse Placement and Compaction 

a. Lines and Grades - Coarse coal refuse shall be placed to the lines and grades 

shown on the drawings for the various stages. Control for placement can be 

established from the coordinate system provided on the drawings. 

b. Material: Run-of-plant coarse coal refuse from the coal preparation plant shall be 

used for the embankment construction. Placement and compaction of the refuse 

shall be in accordance with Sections 2.03.c and d. 

c. Placement: Coarse coal refuse shall be spread in lifts not more than 1 foot thick. 

The refuse in the impounding embankment shall be placed in the central portion 

of the embankment away from the slopes during wet weather or when drainage is 

insufficient, and near the slopes during drier periods. Material that is too wet to 

be properly compacted shall be spread and graded to facilitate drainage. Upon 

drying to within the acceptable moisture content range, compaction shall proceed. 

d. Compaction: The coarse coal refuse in the impounding embankment shall be 

spread in layers having a thickness of I foot or less. The material shall be 

compacted by routing heavy equipment over it or utilizing specialized compaction 

equipment to attain the specified degree of compaction. No special compaction 

procedures are anticipated to be required to provide resulting densities which are 

consistent with those used in the design. A field density testing program shall be 

conducted during the placement operations to determine the actual dry density 
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( 
being achieved by this method as specified in Section 2.09. A compacted dry 

density of at least 95 percent of the maximum dry density achieved with a 

Standard Proctor test (ASTM D 698) shall be required for all coarse coal refuse 

placed within the impounding embanlanent. 

At least annually, the Standard Proctor test of the material shall be verified. 

A<l<lilionally, should mining or preparation plaal opeialious diaage sud1 lhal a 

change in refuse material properties is anticipated, the Proctor shall be verified. 

e. Construction Procedures: The work surface shall be advanced upward in nearly 

horizontal layers. To minimize penetration of precipitation, the work surface 

shall be sloped and backbladed as the material is spread. No fill shall be placed 

on frozen material. If the surface where fill is to be placed is frozen, the frozen 

material shall be removed over an area where one day's refuse will be placed prior 

to placement of a new lift. The frozen material shall be stored until it is thawed 

and then replaced. Surface material in the impounding embanlanent too wet to 

support construction equipment shall be removed to expose drier material prior to 

placement of the next refuse layer. After drying, these wet materials can be 

reused in the embanlcrnent. As the level of the embaD.hnent is raised, it shall be 

graded smoothly to the contours shown on the plans. 

2.03 Survev Control 

Survey control shall include establishment of pem1anent monuments outside of, but 

adjacent to the refuse disposal facility limits. This control shall be used for the 

management of day-to-day operations. 

2.04 Subsurface Drains 

a. General - To minimize the possible rise in the phreatic level as the impoundment 

level rises, internal rock underdrains shall be installed within the embanbnent. 

The drains shall consist of stone wrapped entirely with filter fabric. The 

approximate alignment and elevations of the drains are indicated on Drawing No. 

B05-330-M3. 

b. Rock Gravel - Competent, durable clean gravel in the size range of¼ to 1 ½ 

inches shall be used in the drains. The ITTavel shall consist of non-acid, non-toxic 
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forming rock that will not slake in water or degrade to soil material during the 

life of the facility, and which is free of coal, clay or other non-durable material. 

c. Filter Fabric - The filter fabric shall be "Propex 4550" manufactured by Propex 

Fabrics, Inc., or an approved equivalent geotextile that is ultraviolet stabilized to 

resist deterioration. The filter fabric shall be protected from ultraviolet exposure 

during storage. 

d. Pipe-The pipe used in the internal rlrain shall be a 10-inch diameter, SDR-26, 

perforated high-density polyethylene pipe. The perforations shall be in 

accordance with the detail on Drawing No. B05-330-El I. 

3. Installation - Details pertaining to the internal drains are presented on Drawing 

No. BOS-330-EI I. As shown on the drawing, the stone shall be wrapped 

entirely with filter fabric with a minimum 2-foot overlap. A maximum drop 

height of 3 feet shall be maintained when placing the gravel onto the filter fabric. 

The drain shall be constructed to the dimensions shown on the drawing. The 

gravel shall be placed in 12-inch compacted lifts. 

The installation of the underdrains shall be monitored by the engineer responsible 

for certifying the construction of the embankment or by a qualified person 

designated by the engineer. 

2.05 Piezometers 

Piezometers shall be installed at the locations shown on the drawings and in 

accordance with the detail on Drawing No. B05-330-EI I. Clean concrete sand may 

be substituted for the pea gravel if the latter is difficult to obtain. The perforated 

section of the piezometer pipe shall be wrapped with filter fabric. Bentonite seals 

shall be placed immediately above the perforated section and just below the ground 

surface to isolate the piezometer tip from potential perched water tables and 

minimize any influence associated with surface water. 

2.06 Refnse Haul and Access Road Construction 

An access road shall be extended to refuse facility operations as shown on the 

drawings. Throughout construction, access roads on the refuse pile shall be 

constructed to provide routes for access to the impoundment. Variations of road 
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width or grade may be acceptable based upon site-specific considerations. The 

locations of the roads may vary from the roads shown on the drawings provided the 

specified crest widths and embankment slope grades are maintained. 

2.07 Quality Control 

Field density testing of the foundation soil and coarse coal refuse placed in the 

embankment areas shall be performed to confirm that the compactive effort employed 

is yielding an in-place density of at least 95 percent of the maximum density 

obtainable by the Standard Proctor Compaction Method (ASTM D 698). Density 

testing shall be performed at equivalent frequencies of one test per 15,000 cubic yards 

of material placed and compacted and at least one test for each lift. Locations, 

elevations and dates of the tests shall be recorded and maintained for documentation 

purposes. The moisture at time of compaction shall be within the range of optimum 

moisture by -2 percent to +3 percent. If in-place densities are observed to be less 

than that required, additional compaction shall be performed on the effective test area 

and the area retested. Such work shall continue until satisfactory results are obtained. 

3.0 FINE COAL REFUSE DISPOS.AL 

3.01 General 

Following completion of the starter cell, fine coal refuse shall be disposed in the 

impoundment. The slurry Iine(s) shall be periodically moved along the slope of the 

cell to maintain a relatively uniform fines level within the impoundment. Discharge 

shall initiate on the impoundment cell bottom and continue on fine coal refuse 

beaches as the slurry settles. In no case shall direct discharge onto embankment 

slopes be allowed. 

3.02 Clarified Water Removal 

Clarified water from the slurry impoundment shall be removed by a pumping system 

(as detennined by Williamson Energy) and directed into the proposed perimeter ditch 

system. The water level in the impoundment shall be maintained as low as 

practicable. 
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4.0 

( 

SURFACE WATER DRAINAGE FACILITIES 

4.01 General 

A system of perimeter, access road ditches and conveyance ditches shall be 

constructed to control surface runoff and minimize erosion. All runoff collected 

from the embankment area will be directed toward proposed perimeter located at 

the toe of the Phase 2 embankment slope. The conveyance ditches convey the flow 

to the existing/proposect sectimentation poncts 

4.02 Ditches A and B 

To convey runoff from the embankment and slopes to the conveyance ditches, 

Perimeter Ditches A and B, shall be constructed. The ditch locations are shown on 

the drawings and details presented on Drawing No. B05-330-El I. The final ditches 

shall be lined with the erosion protection specified on Drawing No. B05-330-El l. 

Temporary ditches shall be maintained in coarse refuse and/or soil. Any erosion 

damage sustained shall be immediately repaired. 

4.03 Access Road Gutters 

Surface r,.moff intercepted by access roads shall be kept off the road surface and in 

gutters on the uphill side. The roadway shall slope toward the gutter with the gutter 

approximately the same gradient as the access road. Permanent gutters shall be 

provided at abandonment with erosion protection (riprap) as shown in detail on 

Drawing No. B05-330-El I. 

4.04 Rock Riprap 

Where rock riprap protection is required in ditches and gutters because of high flow 

velocity, the riprap must have the following characteristics: 

a. Material - Riprap shall be hard, durable cobbles and boulders of sandstone or 

limestone in the sizes specified on the details. 

b. Size Gradation - Riprap size shall be predominantly in the range specified on 

the drawings. Smaller stones and cobbles shall be used to fill the voids between 

larger pieces. 
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c. SubITTade Preparation - The riprap subgrade shall be well compacted before 

riprap is placed. A layer of "Propex 4550" filter fabric, or approved equivalent, 

shall be placed on the sub grade prior to the riprap placement. 

d. Riprap Placement - Riprap shall be spread to the thickness required in a single 

lift. In lieu ofriprap, 8-inch filter point mat or 4-inch uniform section may be 

used. The mat shall be keyed 18 inches (minimum) along both edges of the 

ditch. The mat shall be underlain with Propex 4550 filter fabric and installed in 

accordance with the manufacturer's recommendations. If uniform section mat 

is used, weep holes shall be provided at 15-foot elevation intervals. 

5.0 REVEGETATION OF COMPLETED AREAS 

Revegetation of coarse coal refuse slopes can be accomplished by placing a cover of 

natural soil or other materials capable of supporting vegetation and subsequent 

planting to establish a continuous stand of vegetation. Soil cover and vegetation shall 

be in accordance with the Illinois reclamation pem1it. 

6.0 MOl\TITORlNG A}JD M:,A.INTENANCE 

6.01 Piezometers and Impoundment Level 

Water level readings from the piezometers and the impoundment level shall be 

recorded at intervals approved by the regulatory authorities and compared to the 

levels used in the design. The piezometers shall be flushed on an annual basis to 

ensure they are functioning properly. Should the piezometers become damaged 

during operations, they shall be repaired or replaced. 

6.02 General Observations 

Observations of the embankment and its appurtenant structures shall be made at 

intervals approved by the regulatory authorities and immediately following any 

unusual events such as floods, heavy rainfalls, abnormal structural behavior, etc. Any 

unusual features shall be reported immediately to the engineer responsible for 

certifying the construction. 

a. Embankment Slopes - Any irregularities such as scarps, wet areas, or vegetation 

disturbance shall be recorded. 
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b. Working Disposal Surface - Irregularities shall be recorded. 

c. Access Road Gutters and Dischame Channels - General condition of channels, 

soil erosion adjacent to or beneath riprap and seeded slopes, blockage by debris, 

etc. shall be noted. 

d. Vicinity of the Embankment - General conditions throughout the area of the 

embankment shall be observed to note any changes which could be associated 

with the behavior of the embankment und its foundation. 

6.03 Maintenance 

The following maintenance shall be performed regularly: 

a. Routine Maintenance - Maintenance, including replacement or patching of 

grouted riprap, regrading temporary bench and haul road gutters, backfilling of 

erosion rills and gullies, removal of debris from the ditches at the site, etc. shall 

be performed. 

b. Maintenance After Unusual Meteorological Events (Heavv Precipitation Events 

and Floods). - The most important maintenance tasks at these times are the 

timely backfilling of all erosion sca,.--ps a,_,d slumps and the repair and 

improvement of drainage systems and riprap. 

c. Maintenance After Abnormal Changes in the Behavior of the Structure - If 

abnormal behavior of any portion of the embankment is observed, qualified 

persons knowledgeable of the facility design characteristics shall be advised 

immediately and any recommended maintenance measures undertaken. 

6.04 Data Review 

All facility performance data and data obtained during periodic inspections and 

maintenance shall be reviewed by qualified persons knowledgeable of the facility 

construction and disposal requirements, including the design recommendations 

presented in these documents. 
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HASE 1 EXCAVATION VOLUME 
,05-3 30-1413 

'olumes by elevation zone 

~ 

3/24/2006 15:23 

:l( 460.00 to 462.00 
:ut 11olume: 644,987.2 C.F., 23,888.41 C.Y. 
"ill volume: 0.0 C.F., 0.00 C.Y. 
'.unning total: 
:ut volume: 644,987.2 C.F., 23,888.41 C.Y. 
"ill volume: 0.0 C.F., 0.00 C.Y. 

:one 462.00 to 464.00 
:ut volume: 973,192.1 C.F., 36,044.15 C.Y. 
"ill volume: 14.3 C.F., 0.53 C.Y. 
:urn1iJ1y Lulctl: 
:ut volume: 1,618,179.3 C.F., 59,932.57 C.Y. 
"ill volume: 14.3 C.F., 0.53 C.Y. 

:one 464.00 to 466.00 
:ut volume: 1,178,885.6 C.F., 43,662.43 C.Y. 
"ill volume: 11.8 C.F., 0.44 C.Y. 
tunning total: 
:ut volume : 2,797,064.9 C.F., 103,595.00 C.Y. 
"ill volume: 26.1 C.F., 0.97 C.Y. 

:one 466.00 to 468.00 
:ut volume : 1,218,282.8 C.F., 45,121.58 C.Y. 

volume: 509.5 C.F., 18.87 C.Y. 
:i., ng total: 
:ut volume: 4,015,347.7 C.F., 148,716.58 C.Y. 
'ill volume: 535.7 C.F., 19.84 C.Y. 

one 468.00 to 470.00 
ut volume : 1,082,797.6 C.F., 40,103.62 C.Y. 
'ill volume: 534.9 C.F., 19.81 C.Y. 
unning total: 
ut volume : 5,098,145.3 C.F., 188,820.20 C.Y. 
ill volume: 1,070.5 C.F., 39.65 C.Y. 

one 470.00 to 472.00 
ut volume : 736,205.8 C.F., 27,266.88 C.Y. 
ill volume: 2,179.7 C.F., 80.73 C.Y. 
unning total: 
ut volume : 5,834,351.1 C.F., 216,087.08 C.Y. 
ill volume: 3,250.2 C.F., 120.38 C.Y. 

one 472.00 to 474.00 
ut volume: 363,873.2 C.F., 13,476.79 C.Y. 
ill 7olume: 1,245.1 C.F., 46.12 C.Y. 
unning total: 
"~volume: 6,198,224.3 C.F., 229,563.86 C.Y. 

volume: 4,495.3 C.F., 166.49 C.Y. 

Jne 474.00 LO 476.00 
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·ut volume: 116,297.3 C.F., 4,307.31 C.Y. 
'ill volume: 944.8 C.F., 34.99 C.Y. 
';unning total: 
;ut volume: 6,314,521.5 C.F., 233,871.17 C.Y. 
'ill volume: 5,440.1 C.F., 201.49 C.Y. 

\Ge 476.00 to 478.00 
:ut volume: 26,985.7 C.F., 999.47 C.Y. 
·"ill volume: 1,611.8 C.F., 59.70 C.Y. 
·:unning total: 
:ut volume: 6,341,507.2 C.F., 234,870.64 C.Y. 
"ill volume: 7,052.0 C.F., 261.18 C.Y. 

:one 478.00 to 480.00 
:ut volume : 2,262.8 C.F., 83.81 C.Y. 
'ill volume: 512.3 C.F., 18.97 C.Y. 
,unning total: 
:ut volume : 6,343,770.0 C.F., 234,954.45 C.Y. 
"ill volume: 7,564.2 C.F., 280.16 C.Y. 

;one 480.00 to 482.00 
:ut volume: 11.1 C.F., 0.41 C.Y. 
'ill volume: 302.4 C.F., 11.20 C.Y. 
tunning total: 
:ut volume: 6,343,781.1 C.F., 234,954.85 C.Y. 
'ill volume: 7,866.6 C.F., 291.35 C.Y. 

Page 2 of 2 
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HASE 2 EMBANKMENT VOLUME 
05-330-1413 

'olumes by elevation zone 3/24/2006 15:11 

( 
,o,._ 460.00 to 462.00 
:ut volume : 47.7 C.F., 1.77 C.Y. 
'ill volume: 2,067.2 C.F., 76.56 C.Y. 
·unning total: 
:ut volume: 47.7 C.F., 1.77 C.Y. 
'ill volume: 2,067.2 C.F., 76.56 C.Y. 

one 462.00 to 464.00 
ut volume : 689.3 C.F., 25.53 C.Y. 
'ill volume: 29,241.3 C.F., 1,083.01 C.Y . 
. unning total: 
ut volume : 737.0 C.F., 27.30 C.Y. 
'ill volume: 31,308.5 C.F., 1,159.58 C.Y. 

one 464.00 to 466.00 
ut volume : 1,237.4 C.F., 45.83 C.Y. 
'ill volume: 126,913.6 C.F., 4,700.51 C.Y. 
unning total: 
ut volume : 1,974.4 C.F., 73.13 C.Y. 
ill volume: 158,222.2 C.F., 5,860.08 C.Y. 

one 466.00 to 468.00 
l'~,-volume: 1,590.8 C.F., 58.92 C.Y. 
_ ( rolume: 327,040.2 C.F., 12,112.60 C.Y. 
uni'ang total: 
ut volume : 3,565.1 C.F., 132.04 C.Y. 
ill volume: 485,262.4 C.F., 17,972.68 C.Y. 

one 468.00 to 470.00 
ut volume : 1,744.0 C.F., 64.59 C.Y. 
ill volume: 665,642.4 C.F., 24,653.42 C.Y. 
unning total: 
ut volume : 5,309.1 C.F., 196.63 C.Y. 
ill volume: 1,150,904.8 C.F., 42,626.10 C.Y. 

~ne 470.00 to 472.00 
ut volume : 828.2 C.F., 30.68 C.Y. 
ill volume: 917,418.6 C.F., 33,978.47 C.Y. 
inning total: 
Jt volume : 6,137.3 C.F., 227.31 C.Y. 
ill volume: 2,068,323.4 C.F., 76,604.57 C.Y. 

me 472.00 to 474.00 
1t volume: 1,521.0 C.F., 56.33 C.Y. 
'. l l volume: 1, 016, 3 5 7 . 6 C. F. , 3 7, 6 4 2. 8 7 C. Y. 
rnning ;:otal: 

( , l ume : 7 , 6 5 8 . 3 C . F . , 2 8 3 . 6 4 C . Y . 
. "'-- 1olume: 3,084,681.0 C.F., 114,247.45 C.Y. 

me 474.00 to 476.00 
Pagel of 3 
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:ut volume : 1,060.8 C.F., 39.29 C.Y. 
'ill volume: 1,065,950.3 C.F., 39,479.64 C.Y. 
:unning total: 
:ut volume: 8,719.1 C.F., 322.93 C.Y. 
'ill volume: 4,150,631.4 C.F., 153,727.09 C.Y. 

:c 476.00 to 478.00 
:ut volume : 692.7 C.F., 25.66 C.Y. 
'ill volume: 1,183,580.7 C.F., 43,836.32 C.Y. 
:unning total: 
:ut volume : 9,411.9 C.F., 348.59 C.Y. 
'ill volume: 5,334,212.1 C.F., 197,563.41 C.Y. 

:one 478.00 to 480.00 
:ut volume : 349.9 C.F., 12.96 C.Y. 
'ill volume: 1,318,279.2 C.F., 48,825.16 C.Y. 
:unning total: 
:ut volume : 9,761.8 C.F., 361.55 C.Y. 
'ill volume: 6,652,491.3 C.F., 246,388.57 C.Y. 

;one 480.00 to 482.00 
:ut volume : 37.2 C.F., 1.38 C.Y. 
'ill volume: 1,329,113.1 C.F., 49,226.41 C.Y. 
:unning total: 
:ut volume : 9,799.0 C.F., 362.92 C.Y. 
'ill volume: 7,981,604.4 C.F., 295,614.98 C.Y. 

,one 482.00 to 484.00 
:u+-_volume: 2.0 C.F., 0.07 C.Y. 
· ( volume: 1,269,713.1 C.F., 47,026.41 C.Y. 
:u .. ing total: 
:ut volume : 9,800.9 C.F., 363.00 C.Y. 
'ill volume: 9,251,317.5 C.F., 342,641.39 C.Y. 

one 484.00 to 486.00 
ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 1,174,668.6 C.F., 43,506.25 C.Y. 
unning total: 
ut volume: 9,800.9 C.F., 363.00 C.Y. 
ill volume: 10,425,986.2 C.F., 386,147.64 C.Y. 

one 486.00 to 488.00 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 1,062,047.0 C.F., 39,335.07 C.Y. 
unning total: 
ut volume : 9,800.9 C.F., 363.00 C.Y. 
ill volume: 11,488,033.1 C.F., 425,482.71 C.Y. 

one 488.00 to 490.00 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 949,676.6 C.F., 35,173.21 C.Y. 
urming total: 
· ~. -,o l ume : 9, 8 0 0 . 9 C . F. , 3 6 3 . 0 0 C . Y . 
l_- volume: 12,437,709.8 C.F., 460,655.92 C.Y. 

Jne 490.00 to 492.00 
Page 2 of 3 
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:ut volume : 0.0 C.F., 0.00 C.Y. 
,ill volume: 837,033.8 C.F., 31,001.25 C.Y. 
':unning total: 
:ut volume: 9,800.9 C.F., 363.00 C.Y. 
fill volume: 13,274,743.6 C.F., 491,657.17 

ccC- 492.00 to 494.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 
7 ill volume: 723,940.3 C.F., 26,812.60 C.Y. 
:_i_unning total: 
:ut volume : 9,800.9 C.F., 363.00 C.Y. 

C.Y. 

cill volume: 13,998,683.9 C.F., 518,469.77 C.Y. 

oone 494.00 to 496.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 
"ill volume: 611,852.6 C.F., ??,661.21 C.Y. 
{unning total : 
:ut volume : 9,800.9 C.F., 363.00 C.Y. 
"ill volume: 14,610,536.5 C.F., 541,130.98 C.Y. 

lone 496.00 to 498.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 
"ill volume: 498,602.9 C.F., 18,466.77 C.Y. 
!unning total: 
:ut volume: 9,800.9 C.F., 363.00 C.Y. 
"ill volume: 15,109,139.4 C.F., 559,597.75 C.Y. 

:one 498.00 to 500.00 
:,-~ .volume : 0.0 C.F., 0.00 C.Y. 
· ( ;rolume: 386,508.6 C. F., 14,315.13 C. Y . 
. u,:: . .Lng total: 
ut volume : 9,800.9 C.F., 363.00 C.Y. 
'ill volume: 15,495,648.0 C.F., 573,912.89 C.Y. 

one 500.00 to 502.00 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 273,620.9 C.F., 10,134.11 C.Y. 
unning total: 
ut volume : 9,800.9 C.F., 363.00 C.Y. 
ill volume: 15,769,268.9 C.F., 584,046.99 C.Y. 

Page 3 of 3 
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PHASE 2 IMPOUNDMENT VOLUME 
305-330-1413 

Jolumes by elevation zone 

co( 460.00 to 462.00 
=ut volume : 0.0 C.F., 0.00 C.Y. 

3/24/2006 15:27 

,ill volume: 644,996.3 C.F., 23,888.75 C.Y. 
:;,.unning total: 
=ut volume : 0.0 C.F., 0.00 C.Y. 
~ill volume: 644,996.3 C.F., 23,888.75 C.Y. 

oone 462.00 to 464.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 
0 ill volnmP: 97'i,199.8 C.F., 36,118.51 C.Y. 
,unning total: 
:ut volume : 0.0 C.F., 0.00 C.Y. 
"ill volume: 1,620,196.2 C.F., 60,007.27 C.Y. 

;one 464.00 to 466.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 1,194,312.4 C.F., 44,233.79 C.Y. 
tunning total: 
:ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 2,814,508.6 C.F., 104,241.06 C.Y. 

;one 466.00 to 468.00 
:

1
-' _volume: 0.0 C.F., 0.00 C.Y. 
( "TOlume: 1,329,619.2 C.F., 49,245.15 C.Y . 

. un,-.~ng total: 
ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 4,144,127.8 C.F., 153,486.21 C.Y. 

one 468.00 to 470.00 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 1,377,731.1 C.F., 51,027.08 C.Y. 
unning total: 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 5,521,858.9 C.F., 204,513.29 C.Y. 

one 470.00 to 472.00 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 1,425,599.3 C.F., 52,799.98 C.Y. 
Jnning total: 
Jt volume : 0.0 C.F., 0.00 C.Y. 
i_ll volume: 6,947,458.2 C.F., 257,313.27 C.Y. 

)De 472.00 to 474.00 
1t volume : 0.0 C.F., 0.00 C.Y. 
_ 11 VO l ume : 1 , 4 7 4 , l 6 9 . 3 C . F. , 5 4 , 5 9 8 . 8 6 C . Y. 
mning total: 

·olume : 0.0 C.F., 0.00 C.Y. 
o l ume : 8 , 4 21, 6 2 7 . 5 C . F. , 311, 912 . 13 C. Y. 

me 474.00 to 476.00 
Page 1 of 3 
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ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 1,522,995.0 C.F., 56,407.22 C.Y . 
. unning total: 
'.ut volume : 0. 0 C. F., 0. 00 C. Y. 
'ill volume: 9,944,622.6 C.F., 368,319.35 C.Y. 

,o.( l76·.oo to 478.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 1,572,069.4 C.F., 58,224.79 C.Y. 
:unning total : 
'.ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 11,516,691.9 C.F., 426,544.15 C.Y. 

,one 478.00 to 480.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 1,622,051.4 C.F., 60,075.98 C.Y. 
:unning total: 
:ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 13,138,743.3 C.F., 486,620.12 C.Y. 

,one 480.00 to 482.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 1,672,006.4 C.F., 61,926.16 C.Y. 
:unning total: 
:ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 14,810,749.7 C.F., 548,546.29 C.Y. 

one 482.00 to 484.00 
:i,t- volume: 0.0 C.F., 0.00 C.Y. 

C ... volume: 1,722,923.4 C.F., 63,811.98 C.Y . 
. Ul . ng total: 
ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 16,533,673.1 C.F., 612,358.26 C.Y. 

one 484.00 to 486.00 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 1,773,386.4 C.F., 65,680.98 C.Y. 
unning total: 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 18,307,059.5 C.F., 678,039.24 C.Y. 

one 486.00 to 488.00 
ut volume: 0.0 C.F., 0.00 C.Y. 
ill volume: 1,825,442.7 C.F., 67,608.99 C.Y. 
unning total: 
ut volume: 0.0 C.F., 0.00 C.Y. 
ill volume: 20,132,502.2 C.F., 745,648.23 C.Y. 

one 488.00 to 490.00 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 1,876,527.6 C.F., 69,501.02 C.Y. 
unning total: 
,,_._volume: 0.0 C.F., 0.00 C.Y. 

rolume: 22,009,029.8 C.F., 815,149.25 C.Y. 

:me 490.00 to 492.00 
Page 2 of 3 
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:ut volume : 0.0 C.F., 0.00 C.Y. 
"ill volume: 1,928,790.4 C.F., 71,436.68 C.Y. 
':unning total: 
:ut volume : 0.0 C.F., 0.00 C.Y. 
Ci 1 1 volume: 23,937,820.2 C.F., 886,585.93 C.Y. 

( 
~-

3c\ 492.00 to 494.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 
"ill volume: 1,982,022.7 C.F., 73,408.25 C.Y. 
,.unning total: 
:ut volume : 0.0 C.F., 0.00 C.Y. 
"ill volume: 25,919,842.9 C.F., 959,994.18 C.Y. 

'.one 494.00 to 496.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 
"ill volume: 2,034,279.0 C.F., 75,343.67 C.Y. 
,unning total : 
:ut volume : 0.0 C.F., 0.00 C.Y. 
"ill volume: 27,954,121.9 C.F., 1,035,337.85 C.Y. 

:one 496.00 to 498.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 2,088,254.1 C.F., 77,342.74 C.Y. 
tunning total: 
:ut volume : 0.0 C.F., 0.00 C.Y. 
'ill volume: 30,042,376.0 C.F., 1,112,680.59 C.Y. 

;one 498.00 to 500.00 
:, .volume: 0.0 C.F., 0.00 C.Y. 
'-( Jolume: 2,140,029.2 C.F., 79,260.34 C.Y. 
:u, .. ,ing total: 
·ut volume: 0.0 C.F., 0.00 C.Y. 
'ill volume: 32,182,405.2 C.F., 1,191,940.93 C.Y. 

one 500.00 to 502.00 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 2,183,653.8 C.F., 80,876.07 C.Y. 
unning total: 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 34,366,058.9 C.F., 1,272,817.00 C.Y. 

Page 3 of 3 
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Pipe Capacity 

By: JLH Date: 4/12/06 Chkd By: l:'v 1/Y\Date: __ 

Project Name: Williamson Energy 

Project No: B05-330-1413 Sheet __ of 

Description: Draina2e Pipe Desi2n 

The pipe capacity will be calculated using Manning's Equation: 

Q=(l -~9)Rh 
213 

AS 1/
2 

Where Q = Flow Rate (cfs) 
n =Manning's Roughness Coefficient 
Rh = Hydraulic Radius =A/WP 
A = Cross-Sectional Flow Area (ft2

) 

Wp= Wetted Perimeter (ft) 
S = Average Slope of Pipe (ft/ft) 

For HDPE pipe, Manning's Roughness Coefficient= 0.015. This value was obtained from the "Driscopipe 
Systems Design" manual and represents flow through "aged" HDPE pipe. 

,·or a IO-inch, SDR-26 HDPE pipe (10.75 O.D., 9.874 I.D.) 

A= nd2 = n(9.874)2 = 76.6 in2 ~ 0.53 ft2 
4 4 

Wp = nd = n(9.874) = 31.0 in~ 2.59 ft 

Rh= A/Wp = 76.6 in2/3 J.O in= 2.47 in - 0.21 ft 

Substituting the values calculated into Manning's Equation yields: 

Qpipemax= {i.49'\(0.21 ft)213 (0.53 ft2)(0.0l ft/ft) 112 

\Q.OIV 
Qpipe max= 1.86 cfs (60 se~ (7.48 !!af\ 

I mi,:Y \__ 1 ft' ) 

Qpipe max= 835 gpm (for 1 % slope) 

Qpip;m,x= 1181 gpm(for2% slope) 
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Pipe Perforations (Number and Spacin11:) 

By: JLH Date: 4/12/06 Chkd By: -6\IJ /Yi Date: __ 

Project Name: Williamson Energy 

Project No: B0S-330-1413 Sheet __ of __ 

Description: Draina2e Pine Desi!:!n 

The pipe perforations shall be 1/2-inch in diameter with 2 holes per foot of pipe 

The flow capacity of a pipe perforation can be estimated using the equation for orifice flow: 

Qperf= (C)(a)(2g.6.hl 

Where Qp,rr= Flow Capacity ofa Perforation (cfs) 
C= Coefficient of Discharge (:::e0.6) 
a = Orifice (perforation) Area (ft2

) 

g = Gravitational Constant (32.2 ft/sec2
) 

.6.h = Head difference on either side of orifice (ft) 

( For 1/2-inch perforations: 

a= n(0.042 ft)2 = 1.39 x 10-3 ft2 

4 

Perforations are 2.5 inches above invert of pipe 

For water at top of pipe (10.75 inches), 

.6.h = I 0.75 - 2.5 = 8.25 inches~ 0.69 ft 

Qperf= (C)(a)(2g.6.hl = (0.6)(1.39 x 10-3 )[(2)(32.2)(0.69)] ½ = 5.56 x 10·3 cfs ~ 2.49 gpm 

Qpcrf = 2.49 x 2(perforations) = 4.98 gpm per foot of pipe 

Qem b = 0 .19 gpm per foot 
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DESCRIPTION 

Chart25 

Time Deoendent Modu!us of Elasticity for 
Polyethylene Pipe vs. Stress Intensity (73.4 °F) 
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90,000 ►' 

' ... , . . ·~ ........ 

70,000 ►: 
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2.'lOOO 
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I I 

I 

A. A A. .1. A A .I. J. 
100 200 300 400 500 600 700 800 

...., /' .~ nsile, Stress, psi 
1-p,3 (73.4°F) 

NOTE:The short term modulus of elasticity of Driscopipe per ASTM D 638 is approximately 
100,C!OO psi. Due to the cold flow (creep) characteristic of the pipe material, this modulus is 
dependent upon the stress intensity and the lime duration of the applied stress. 

37 
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STEELHEAD PHASE 2 DS STATIC 

C:\STEDWIN\STEELH~1\RUNSTO~1\STH106.Pl2 Run By: Username 3/22/2006 10:53AM 
700 rr.=::=:=ir========i=====i====~----,----,----,--,======~ l#FSl Soil Soil Total Saturated Cohesion Friction Piez. l lnit Points: 125. to 170. 
~ Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface I Term Limits: 240. to 300. 

No. (pcf) (pcf) (psi) (deg) No. 

650 ,_ 

600 >-

550 I-

500 ,_ 

450 ,_ 

CCR 
FCR 
ORIG 

1 120.0 130.0 0.0 34.0 W1 
2 80.0 90.0 0.0 30.0 W1 
3 135.0 135.0 400.0 19.5 W2 

a 

1 -,.~--~-------------------~ ___ .-1·w1---.~2 •

1

, 
_,_ ______________ ,1;,i,,,l!'!!:,...~,..,-c'--::.·;,,·.:---::-==::::;~----,---------

Wl 3 -· Wl 3 3 3 3. 
W2 

w2 _____________________ *1 -------------------3----· 

400 [__ ___ _.1. ____ _j_ ____ L__ ___ _j_ ____ ...J._ ___ __Jc__ ___ _L ____ ...J._ ___ ___, 

O 50 100 150 200 250 300 350 400 450 

PCSTABL5M/si FSmin=1.76 

STED Safety Factors Are Calculated By The Modified Bishop Method 

~ ' t.. .. ' , .. ~ 

rC> 
\ U I 

' ·~->'-
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c:\stedwin\steelh~l\runsto~l\sth106.0UT Page 1 

** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 3/22/2006 
Time of Run: 10:53AM 
Run By: Username 
Input Data Filename: C:sth106. 
Output Filename: C: sthl O 6. OUT 
Unit: ENGLISH 
Plotted Output Filename: C:sth106.PLT 
PROBLEM DESCRIPTION STEELHEAD PHASE 2 OS STATIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 400.00 to Y-values listed. 

5 Top Boundaries 
11 Total Boundaries 

Boundary X-Left 
No. (ft) 

1 50.00 

Y-Left 
(ft) 
66.00 
66.00 

X-Right 
(ft) 

159.40 
253.00 
273.00 
282.10 
450.00 
208.00 
279.00 
356.20 
356.20 
382.20 
450.00 

Y-Right 
(ft) 
66.00 

102.00 
102.00 

98.50 

Soil Type 
Below Bnd 

3 
2 159.40 
3 253.00 
4 273.00 
5 282.10 
6 159.40 
7 208.00 
8 282.10 
9 279.00 

10 356.20 
11 382.20 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

102.00 
102.00 

98.50 
66.00 
66.00 
98.50 
68.00 
70.00 
60.00 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
1 120.0 130.0 .o 
2 80.0 90.0 .o 
3 135.0 135.0 400.0 

Friction 
Angle 
(deg) 
34.0 
30.0 
19.5 

98.50 
66.00 
68.00 
70.00 
70.00 
60.00 
60.00 

Pore Pressure 
Pressure Constant 

Param. (psf) 
.00 . 0 
.OD . 0 
.OD . 0 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water = 62. 4 0 
Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 50.00 66.00 
2 177.00 66.00 
3 280.70 99.00 
4 450.00 99.00 

Piezometric 
Point 

No. 
1 

Surface 
X-Water 

(ft) 
50.00 

450.00 

No. 2 Specified by 
Y-Water 

(ft) 
58.00 
58.00 

2 Coordinate Points 

1 
1 
1 
2 
3 
3 
1 
3 
3 
3 

Piez. 
Surface 

No. 
1 
1 
2 

2 
Searching 

Of Which 
Boundary 

No. 

Routine Will 
The First 1 

X-Left 
(ft) 
50.00 

Be Lirni ted 
Boundaries 

Y-Left 
(ft) 
58.00 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

X-Right Y-Right 
I ft) I ft) 

1 450.00 58.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Be:en Jl..ssigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure = .. 0 (psf) 
A Horizontal Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
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c:\stedwin\steelh~1\runsto~l\sthl06.OUT Page 2 

A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure = . 0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 125.00 ft. 

and X 170.DD ft. 
Each Surface Terminates Between X 240.00 ft. 

and X 300.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The '!'en Most Critical Of 'l'he '!'rial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. (fc) (fc) 

1 162.90 67.34 
2 172.82 66.13 
3 182.82 65.93 
4 192.79 66.74 
5 202.62 68.55 
6 212.22 71.35 
7 221.49 75.11 
8 230.33 79.78 
9 238.65 85.33 

10 246.37 91.69 
11 253.40 98.79 
12 255.99 102.00 

Circle Center At X = 179.9; Y 164.2 and Radius, 98.3 
*** 1.758 *** 

* * 

Q0 
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STEELHEAD PHASE 2 DS SEISMIC 
C:\STEDWINISTEELH~1\RUNSTO~1\STH105.PL2 Run By: Username 3/28/2006 2:41PM 

700 ,;=====i======i====='J'====nr=====i====,---,----,---,====== 
l#FS] Soil Soil Total Saturated Cohesion Friction Piez. Load Value lnit Points: 125. to 180. 
~ Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< Term limits: 240. to 300. 

No. (pcf) (pcf) (psf) (deg) No. 

650 ,_ 

600 ,_ 

550 

500 

450 

CCR 
FCR 

ORIG 

w, 

1 120.0 130.0 0.0 34.0 W1 
2 80.0 90.0 0.0 30.0 W1 
3 135.0 135.0 400.0 19.5 W2 

a 

3 ---

/,_. .. ~ 1 _j~------ 3 ~ 3 • r -w, 
Wl ,l__ *1 

W2 

400 L__ ___ _...,_ ____ .J_ ___ ~L__---~----~---~----~-----'-------' 
O 50 100 150 200 250 300 350 400 450 

PCSTABL5M/si FSmin=1.20 
STED Safety Factors Are Calculated By The Modified Bishop Method 

(Ii) 
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** PCSTll.BLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 3/28/2006 
Time of Run: 2:41PM 
Run By: Username 
Input Data Filename: C:sthl05. 
Output Filename: C:sthlOS.OOT 
Unit: ENGLISH 
Plotted Output Filename: C:sth105.PLT 
PROBLEM DESCRIPTION STEELHEAD PHASE 2 DS SEISMIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 400.00 to Y-values listed. 

5 Top Boundaries 
11 Total Boundaries 

Boundary X-Left Y-Left 
(ft) 
66.00 
66.00 

X-Right Y-Right Soil Type 
No. (ft) (ft) ( ft) Below Bnd 

1 50. 00 
2 159.40 
3 253. 00 
4 273.00 
5 282.10 
6 159.40 
7 208.00 
8 282.10 
9 279.00 

10 356.20 
11 382.20 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

102.00 
102.00 

98.50 
66.00 
66.00 
98.50 
68. 00 
70.00 
60.00 

159.40 66.00 
253.00 102.00 
273.00 102.00 
282.10 98.50 
450.00 98.50 
208.00 66.00 
279.00 68.00 
356,20 70.00 
356.20 70.00 
382.20 60.00 
450.00 60.00 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

Friction Pore 
Angle Pressure 
(deg) Param. 

Pressure 
Constant 

No. (pcf) (pcf) (psf) 
1 120.0 130.0 .o 
2 80.0 90.0 .0 
3 135.0 135.0 400.0 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN 

34.0 .oo 
30.0 .00 
19.5 .00 
SPECIFIED 

(psf) 
• 0 
• 0 
. 0 

Unit Weight of Water= 62.40 
Piezornetric surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 50.00 66.00 
2 177.00 66.00 
3 282.10 98.50 
4 450.00 98.50 

Piezornetric 
Point 

No. 
1 

Surface No. 
X-Water 

(ft) 
50.00 

450.00 

2 Specified by 
Y-Water 

(ft) 
58.00 
58.00 

2 Coordinate Points 

3 
1 
1 
1 
2 
3 
3 
1 
3 
3 
3 

Piez. 
Surface 

No. 
1 
1 
2 

2 
Searching 

Of Which 
Boundary 

No. 

Routine Will 
The First 1 

X-Left 
(ft) 
50.00 

Be Limited To An Area Defined By 
Boundaries 

Y-Left 
Will Deflect Surfaces 

1 Boundaries 
Upward 

1 
I ftl 
58. 00 

X-Right Y-Right 
(ft) (ft) 

450.00 58.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
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400 Trial Surfaces Have Been Generated. 
20 Surfaces Initiate From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X 125.00 ft. 
and X 180.00 ft. 

Each.Surface Terminates Between X 240.00 ft. 
and X 300.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. {ft) (ft} 

1 165.53 68.36 
2 175.23 70.77 
3 184.85 73.49 
4 194.39 76.51 
5 203.82 79.82 
6 213.15 83.43 
7 222.36 87.32 
8 231.44 91.50 
9 240.39 95.97 

10 248.11 100.12 
Circle Center At X = 93.3; Y 379.5 and Radius, 319.4 

*** 1. 201 *** 
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WILLIAMSON ENERGY PAHSE 2 US STATIC 

650 

~ 
' ' I I 

Soil Soil Total Saturated Cohesion Friction Piez. I lnit Points: 150. to 200. 
5 Desc. Type Unit Wt. Unit Wt. Intercept Annie Surface Term Limits: 240. to 300. 

No. (pcf) (pcD (psf) (deg) No. 

C:\STEDWIN\STEELH~1\RUNSTO~1\STH120.PL2 Run By: Username 3/22/2006 11:00AM 

CCR 1 120.0 130.0 0.0 34.0 W1 
FCR 2 80.0 90.0 0.0 30.0 W1 

ORIG 3 135.0 135.0 400.0 19.5 W2 

600 .. -

550 - -

a 

500 . 

J ..,.....,.-:: 1 

W2 

l , , . -~· 
-------•1 

... -- ---

3 
-- -- ·-

-·- 3 .. ·- .. -- 3 Wl ··-••- 3 Wl 

.I 
W2 

450 

400 L_ ____ __L _____ ,L_ ____ _j_ _____ _l__ ____ _j_ _____ _l__ ____ _L ____ ~ 

0 50 100 150 200 250 300 350 400 

STED 

£11 
(~ 

PCSTABL5M/si FSrnin=1.85 
Safety Factors Are Calculated By The Modified Bi:;hop Method 

(0 ,_o:J 
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** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 3/22/2006 
Time of Run: 11:00AM 
Run By: Username 
Input Data Filename: C:sthl20. 
Output Filename: C:sthl20.0UT 
Unit: ENGLISH 
Plotted Output Filename: C:sthl20.PLT 
PROBLEM DESCRIPTION WILLIAMSON ENERGY PAHSE 2 US STATIC 
DOUNDARY COORDINATED 

Note: User origin value specified. 
Add 0.00 to X-values and 400.00 to Y-values listed. 

6 Top Boundaries 
12 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right 
(ft) 
73.00 
73.00 

Soil Type 
No. (ft) 

1 .00 
2 100.00 
3 200.84 
4 276.24 
5 296.24 
6 389.84 
7 .00 
8 167.04 
9 193.46 

10 193.46 
11 270.39 
12 341.70 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

(ft) 
73.00 
73.00 
73.00 

102.00 
102.00 

66.00 
60. 00 
60.00 
70.16 
70.16 
68.00 
66.00 

(ft) 
100.00 
200.84 
276.24 
296.24 
389.84 
400.00 
167.04 
193. 4 6 
200.84 
270.39 
341. 70 
389.84 

102.00 
102.00 

66.00 
66.00 
60.00 
70.16 
73.00 
68.00 
66.00 
66.00 

Below 
2 
2 
1 
1 
1 
3 
3 
3 
1 
3 
3 
3 

Pore Pressure 

Bnd 

Piez. Soil Total Saturated Cohesion Friction 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 

No. (pcf) (pcf) (psf) (deg) Param. (psf) 
1 120.0 130.0 .0 34.0 .00 . 0 
2 80.0 90.0 .0 30.0 .00 . 0 
3 135.0 135.0 400.0 19.5 .00 . 0 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .00 73.50 
2 208.64 73.50 
3 371.84 66.00 
4 400.00 66.00 

Piezometric Surface No. 
Point X-Water 

No. I ft) 
1 . 00 
2 400.00 

2 Specified by 2 Coordinate Points 
Y-Water 

(ft) 
58.00 
58.00 

No. 
1 
1 
2 

Searching Routine Will Be Limited 
Of Which The First 1 Boundaries 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

Boundary X-Left Y-Left X-Right Y-Right 
No. (ft) (ft) (ft) (ft) 

1 .00 58.00 400.00 58.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Horizontal Earthquake Loading Coefficient 

0) 
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Of .000 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 
Along The Ground Surface Between X 

and X 
Each Surface Terminates Between X 

and X 

Points Equally Spaced 
150.00 ft. 
200.00 ft. 
240.00 ft. 
300.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = 10.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 
No. {ft) (ft) 

1 165.79 73.00 
2 175.75 72.10 
3 185.75 71.82 
4 195.74 72.17 
5 205.69 73.14 
6 215.57 74.73 
7 225.32 76.92 
8 234.92 79.73 
9 244.33 83.12 

10 253.50 87.09 
11 262.41 91.63 
12 271.03 96.72 
13 278.82 102.00 

Circle Center At X = 185.2 ; Y 232.3 and Radius, 160.4 
*** 1.854 *** 

* * 
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WILLIAMSON ENERGY PHASE 2 US SEISMIC: END OF PHASE 
C:ISTEDWINISTEELH~1\HUNSTO~1\STH110.PL2 Run By: Username 3/22/2006 10:56AM 

650 rr====;;:====i======i======i====,;===i======i-i,-------~---;=========ai !#Fsl Soil Soil Total Saturated Cohesion Friction Piez. Load Value lnlt Points: 50. to 100. 
~ Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< Tenn Limits: 270. to 300. 

No. (pcf) (pcf) , (psi) (deg) No. 

600 ,_ 

550 ,_ 

CCR 
FCR 
ORIG 

1 120.0 130.0 0.0 34.0 W1 
2 80.0 90.0 0.0 30.0 W1 
3 135.0 135.0 400,0 19.5 W2 

a 

500~ ~-

j ,. ..... L,,. '~' 
450 WI:_ 3 ------~ ' 3 --------~--

·1 

1 

-----------
3 3 Wl 3W1 

J ., 

400 L_ ____ __L_ ____ ___L_ ____ ___,_ _____ i____ ____ _l_ ____ ___L_ ____ ___,_ ____ ___J 

0 50 100 150 200 250 300 3!i0 400 

PCSTABL5M/si FSmin=1.21 
STED Safety Factors Are Calculated By The Modified Bishop Method 

(5) 
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** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 3/22/2006 
Time of Run: 10:56AM 
Run By: Username 
Input Data Filename: C:sthllO. 
Output Filename: C:sthllO.OUT 
Unit: ENGLISH 
Plotted Output Filename: C:sthllO.PLT 
PROBLEM DESCRIPTION WILLIAMSON ENERGY PHASE 2 US SEISMIC 

ENO OF PHASE 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 400.00 to Y-values listed. 

6 Top Boundaries 
12 Total Boundaries 

Boundary X-Left Y-Left 
(ft) 
73.00 
73.00 
73.00 

X-Right Y-Right Soil Type 
No. (ft) (ft) {ft) Below Bnd 

1 . 00 
2 100.00 
3 200.84 
4 276.24 
5 296.24 
6 389.84 
7 .00 
8 167.04 
9 193.46 

10 193.46 
11 270.39 
12 341. 70 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

102.00 
102.00 

66.00 
60. 00 
60.00 
70.16 
70.16 
68.00 
66.00 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) {pcf) {psf) 
1 120.0 130.0 .o 
2 B0.0 90.0 .O 
3 135.0 135.0 400.0 

100.00 
200.84 
276.24 
296.24 
3B9.84 
400.00 
167. 04 
193.46 
200.84 
270.39 
341. 70 
3B9.84 

Friction 
Angle 
{deg) 
34.0 
30.0 
19.5 

73.00 
73.00 

102.00 
102.00 

66.00 
66.00 
60.00 
70.16 
73.00 
68.00 
66.00 
66.00 

Pore Pressure 
Pressure Constant 

Param. (psf) 
.00 . 0 
.oo . 0 
.OD . 0 

2 PIEZOMETRIC SURFACE{S) HAVE BEEN SPECIFIED 
Unit Weight of Water ~ 62. 40 
Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. {ft) {ft) 

1 .00 73.00 
2 200.84 73.00 
3 371.84 66.00 
4 400.00 66.00 

Piezometric Surface No. 
Point X-Water 
No. (ft) 

1 .00 
2 400.00 

2 Specified by 2 Coordinate Points 
Y-Water 

{ft) 
58.00 
58.00 

2 
2 
1 
1 
1 
3 
3 
3 
1 
3 
3 
3 

Piez. 
Surface 

No. 
1 
1 
2 

Searching 
Of Which 
Boundary 

No. 

Routine Will 
The First 1 

X-Left 

Be Limited 
Boundaries 

Y-Left 
(ft) 
58.00 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

X-Right Y-Right 
( f 'C) (fi:) (ft) 

1 . 00 400.00 58.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= . 0 (psf) 
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A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 
Along The Ground Surface Between X 

and X 
Each Surface Terminates Between X 

and X 

Points 
50.00 

100.00 
270.00 
300.00 

Equally Spaced 
ft. 
ft. 
ft. 
ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = 10.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 23 Coordinate Points 

Point X-Surf Y-Surf 
No. {ft) {ft) 

1 71.05 73.00 
2 80.83 70.88 
3 90.6i 69.11 
4 100.56 67.68 
5 110.51 66.59 
6 120.48 65.86 
7 130.47 65.47 
8 140.47 65.44 
9 150.47 65.75 

10 160.44 66.41 
11 170.39 67.42 
12 180.30 68.78 
13 190.15 70.49 
14 199.94 72.54 
15 209.65 74.92 
16 219.27 77.65 
17 228.79 80.71 
18 238.20 84.11 
19 247.48 87.83 
20 256.63 91.87 
21 265.63 96.23 
22 274.47 100.90 
23 276.39 102.00 

Circle Center At X = 136.5; Y 351.3 and Radius, 285.9 
*** 1.206 *** 

* * 
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Summary 
Strength Test 
Grain Size 

APPENDIXC 

LABORATORY TESTING 
PROPOSED COAL REFUSE DISPOSAL FACILITY 

POND CREEK MINE NO. I 
WILLIAMSON COUNTY, ILLINOIS 

WILLIAMSON ENERGY, LLC 
BECKLEY, WEST VIRGINIA 

TABLE OF CONTENTS 

Atterberg Limits Test Results 

PAGE 

1 
3 
8 
10 
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HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS • BITUMINOUS • CONCRETE - INVESTIGATIONS AND TESTING 

February 10, 2006 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

Williamson Energy LLC 
PO Box 99 
Johnston City, Illinois 62951 

Attention: ivfr. Jan.1es Plur.uley 

Re: Soil Boring and Laboratory Tests 
Boring #8874 
MachMine#l 
Johnston City, Illinois 
HFE File H-05278 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

Mach Mining Purchase Order No. ___ _ 

Dear Sir: 

618-529-5262 
800-333-17 40 

FAX 618~457~8991 

In accordance with your instructions, on February 1, 2006, we drilled one soil boring and sampled 
the subsoils with Shelby tubes. The soil sample taken from 10 to 12 feet in depth was subjected to 
laboratory tests. Results of the tests are as follo,vs: 

Boring No.: 
Depth: 
Visual Classification: 
Atterberg Limits: 
Unit Weight: 
Moisture Content: 
Effective Cohesion: 
Effective Phi Angle: 

8874 
8.0-10,0' 
Silty CLAY (CL) 
LL=41.8% PL= 17.7% PI=24.l 
105.3 PCP 
21.5% 
OPSF 
26.8 Degrees 

CD 



R18415

Mach Mine #1 Soil Tests 

February 10, 2006 
Page 2 

The Boring Log and test results are enclosed. If you should have any questions, or ifwe can be of 

further assistance, please feel free to contact us at your convenience. 

Sincerely, 

ION ENGINEER.ING CO. 

I copy: Fred Vass - Alliance Consulting 

CD 



R184160:· 9 Total I Effective -++i 
,, i I ' ' ' I ; ; : ; t :1 fi ,2) 
' I ' ' ' ' ' I ' ' I 
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ti 3 ! I I I I I --'. ' ' i I ' ' I ' ! I I 
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1 ·/t I I '- i~ "'f ' I T I ' I I I I-, t-P- ' ' .. -
I ' I I ! ' I I ' ' I I I '-: ' I - I I I 

: : ' I I i I I I ' ' I ' I I :---c-~-t+ .+~ I I I ' ' t I ' ' " I ... II I 
--1-Jd T, I I ' , I ' ' I I . l_=_==~i=i= 

I I I -

I ' ,, I ' . J ·1 r I I -T f ,r -- _I I I I I I I 

0 '·, !I' " ' ' ; I ' ' ! ' 1-+rTT·-

0 3 6 9 12 15 18 

Total Normal Stress, ts/ 

Effective Normal Stress, /sf - - -. 

9 --j--1 i-+- ' I ' ' I I I I I 
I I I - I -H ! Sample No. 1 2 3 

I I I I i 

: ' I I I I Water Content, 21.5 20.8 17.6 
7.5 I I I I Dry Density, pcf 105.3 106.5 112.5 

I I I I I I I 

I •+ I I ~ Saturation, 100.0 99.7 98.9 
I I ' ' 

'- -+- ---- i I I I I 3 .s Void Ratio 0.5706 0.5536 0.4707 

-El 6 I I I Diameter, in. 2.80 2.80 2.80 
I I I I I 

o,· -- I I I Height, in. 5.51 5.49 5.54 

"' I I I I ' 
~ I 

- I I I i I Water Content, 21.5 20.9 17.8 
Cl) ' , I I I I I I '-

4.5 I I ' I I i I ;;; Dry Density, pcf 105.3 106.5 112.5 
0 -- -- I I I ++ ~ Saturation, 100.0 I 00.0 100.0 
cii I I I i I ' i I I ·s l t·1 ' ' I -t-- Void Ratio 0.5706 0.5536 0.4707 
Q) 3 

I I I I I ' 
I. 2 <,: Diameter, in. 2.80 2.80 2.80 

Cl ... ,_ ! I I I I I I I I --1- -I :--1--h 
-

' ' Height, in. 5.51 5.49 5.54 
I 

1-f-:};:. --- I I 1 Strain rate, in.Jmin. 0.00 0.00 0.00 
I 

_, -
1.5 I ' I I I I 

I I I I I I i ~ ~- Back Pressure, tsf 3.6 3.6 2.2 
l--'---1- ' I I I 

' I + -I+ Cell Pressure, tsf 5.0 6.5 7.9 

,- ---1-- I I I -, +' 0 ,. I I I I i I I Fail. Stress, tsf 2.0 3.4 6.3 
0 5 10 15 20 Total Pore Pr., tsf 3.7 3.9 4.1 

Axial Strain, % Ult. Stress, tsf 2.0 3.2 6.3 

Total Pore Pr., tsf 3.6 3.8 4.1 
- Failure, tsf 3.3 6.0 10.2 

Type of Test: 
er, 

CU with Pore Pressures 
cr, Failure, tsf 1.3 2.6 3.9 

Sample Type; Shelby Tube - Undisturbed Client: AIJiance Consulting 

Description: Gray Mottled Brown Silty CLAY 
Project: Triaxial Test 

LL= 41.8 PL=l7.7 Pl= 24.I Mach Mine#] 

Assumed Specific Gravity= 2.65 Location: Boring #8874 

Remarks: Sample Number: 3 Depth: I 0.0-12.0' 

Proj. !No.: H-05278 Date: 2· J-05 

TR/AXIAL SHEAR TEST REPORT 

Plate 
HOLCOMB FOUNDATION ENGINEERING CO. 

Tested 3y: LC =~----------- Checked 3y: _,_T-'-h_,_· ____________ _ 
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Ill 15 2 I -

&-~ II &l 
- Q) - Q) ~ Q 0 .s Q O· -----------·- ·,- -
~ i5: 

I 

I 
I 

' 
-2 -2 I 

0% 8% 16% 0% 8% 16% 

8~ I 

I 
8~ 

I I - ! 6- - 6 I 
~ 

,-

I 
I 

I I 

~"' 
/ --- -- e 4 ·-
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"' "' ' "' "' "' "' .... I "'e .... e ..:::!2 
I e-~ a.. (/J Q (/J 

e .§ 2-- -t- ~.£ 2 

&-~ I ~ -~ 
- Q) I - "' .s Q ,i .SQ 
i5: 

0 

I 
i5: 

0 

-2 -2 
0% 8% 16% 0% 8% 16% 

6 D C ~' , eak ufren~Lh 
Total Effective 

a= 0.17 tsf o.oo tsf 

a= 18.Bdeg 24.1deg 
tan a= D.34 0.45 _ ..- ..-41---.--"-~--,-:I ::..:.::.-~-1+--+---+--+-_---~+"'---+---,,,.-= 

2 - __ -_-•--1/ ~, 
. - ·-'-·7"1----t-··--·-·- --'+---+-:, __ _,_ 

',, I /f 
2 6 8 10 12 

C!ient: Alliance Consulting 

Project: Triaxial Test 

Location: Boring #8874 

Project No.: H-05278 

p, tsf 
Stress Paths: Total -- Effective - - -

Depth: 10.0-12.0' 
Plate ---

Sample Number: 3 

HOLCOMB FOUNDATION ENGINEERING CO. 

Tested 3y: / C =-----------

. 

I 
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TRIAXIAL COMPRESSION TEST 
CU with Pore Pressures 

Date: 2-1-05 
Client: 

Project: 
Alliance Consulting 
Triaxial Test 

Location: 

Depth: 

~1ach Mine # 1 
Johnston City, Illinois 
Boring #8874 
10.0-12.0' 

Description: Gray Mottled Brown Silty CLAY 
Remarks: 

Type of Sample: Shelby Tube - Undisturbed 
Assumed Specific Gravity=2.65 LL=41.8 
Test Method: COE uniform strain 

Specimen Parameter 
Moisture content: Moist soil+tare, gms. 

Moisture content: Dry soil+tare, gms. 

Moisture content: Tare, gms. 

Moisture,% 
Moist specimen weight, gms. 

Diameter, in. 

Area, in.2 

Height, in. 

Net decrease in height, in. 

Wet Density, pcf 

Dry density, pct 

Membrane modulus= 0. 124105 kN/cm 2 

Membrane thickness = 0 .02 cm 

Filter paper coefficient= 0.001926 kN/cm 
Filter paper coverage= 30% 

initiai 

189.100 
176.100 

115.700 
21.5 

1140.2 
2.80 
6.16 
5.51 

128.0 
105.3 

Consolidation cell pressure= 70.00 psi (5.040 tsf) 

Consolidation back pressure= 50.00 psi (3.600 tsf) 
Consolidation effective confining stress = 1.440 tsf 
Strain rate, in./min. = 0.00 

Fail. Stress = 1.981 tsf at reading no. 24 

Ult Stress = 1.955 tsf at reading no. 30 

Sample Number: 

PL=17.7 

Saturated 

21.5 

2.80 
6.16 
5.51 
0.00 

128.0 
105.3 

0.5706 

100.0 

3 

Pt:::24.1 

Consolidated 

21.5 

2.80 
6.16 
5.51 
0.00 

128.0 
105.3 

0.5706 

219/200 
8:50 PM 

Final 

1279.000 
1072.200 

103.200 

21.3 

100.0 

"''".-.-~ij 

:;... ___________ H8~C:OM3 F'.::J:.JNDATION ::NGlj\'::::Rlr~3 CO. ___________ __, 
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Def. Deviator Minor Eff. Major Eff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % tsf tsf tsf Ratio psi tsf tsf 

0 0.0000 J8.30 0.0 0.0 0.000 5.ll2 5.JJ2 1.00 -1.00 5.I J2 0.000 

0.0190 20.00 1.7 0.3 O.OJ4 2.830 2.844 1.00 30.70 2.837 0.007 

2 0.0400 21.60 3.3 0.7 0.026 2.426 2.452 I.OJ 36.30 2.439 0.0J3 

3 0.08JO J 13.20 94.9 l.5 l.093 1.505 2.598 1.73 49.JO 2.05J 0.547 

4 a.JOJO 129.80 IJJ.5 l.8 l.280 1.3J 8 2.597 l.97 51.70 l.958 0.640 

5 O.J420 J43.JO J24.8 2.6 1.422 l.l81 2.602 2.20 53.60 l.892 0.7J J 

6 0.1620 161.50 143.2 2.9 l.625 1.159 2.784 2.40 53.90 l.972 0.813 

7 0.1830 168.90 150.6 3.3 l.702 l.l45 2.847 2.49 54.10 l.996 0.85J 

8 0.2030 174.80 156.5 3.7 l.763 l.138 2.900 2.55 54.20 2.019 0.88J 

9 0.2240 J 78.90 J 60.6 4.1 l.802 1.l45 2.946 2.57 54.10 2.046 0.901 

JO 0.2440 182.30 )64.0 4.4 1.833 1.145 2.978 2.60 54.JO 2.061 0.916 

I I 1 0.2650 I 86.40 168.1 4.8 1.871 1.152 3.023 2.62 54.00 2.088 0.936 

12 0.2850 188.10 169.8 5.2 1.883 l.]66 3.049 2.61 53.80 2.108 0.941 
'" G.3060 191.40 173.1 ' < 1.912 

1 , ,.. ,.. '::! ('!",(.'I 2.64 53.80 2.122 0.956 ,, J.U 1.JOO ~.v,u 

14 0.3260 193.10 174.8 5.9 1.923 l.]81 3.104 2.63 53.60 2.142 0.962 

15 0.3460 194.70 176.4 6.3 1.933 l.]88 3.121 2.63 53.50 2.155 0.967 

16 0.3670 196.40 178.1 6.7 1.944 1.202 3.146 2.62 53.30 2.174 0.972 

17 0.3870 198.10 179.8 7.0 1.955 1.210 3.164 2.62 53.20 2.187 0.977 

18 0.4080 J98.J 0 179.8 7.4 1.947 J.224 3.171 2.59 53.00 2.197 0.973 

19 0.4280 200.60 182.3 7.8 1.966 1.231 3.197 2.60 52.90 2.214 0.983 

20 0.4490 200.60 182.3 8.1 1.958 1.238 3.196 2.58 52.80 2.217 0.979 

21 0.4890 203.10 184.8 8.9 !.969 1.267 3.236 2.55 52.40 2.252 0.985 

22 0.5300 204.70 186.4 9.6 1.970 1.289 3.259 2.53 52.10 2.274 0.985 

23 0.5710 207.20 188.9 10.4 1.980 1.310 3.290 2.51 51.80 2.300 0.990 

24 0.6120 208.90 190.6 11.1 1.981 1.332 3.313 2.49 51.50 2.323 0.991 

25 0.6530 209.10 l 90.8 J 1.8 1.967 1.346 1 ... ~~ __ ., 1.) 2.46 51.30 2.330 0.9·83 

26 0.6940 211.40 193.1 12.6 1.974 l.36J 3.334 2.45 5l.lO 2.348 0.987 

27 0.7350 212.20 193.9 J3.3 1.965 1.390 3.354 2.4J 50.70 2.372 0.982 

28 0.7790 2J3.90 I 95.6 14.1 1.964 1.404 3.368 2.40 50.50 2.386 0.982 

29 0.8J70 215.50 J 97.2 14.8 1.964 J.426 3.390 2.38 50.20 2.408 0.982 

30 0.8380 2J5.50 J 97.2 15.2 1.955 1.433 3.388 2.36 50.10 2.410 0.978 

.._.. ___________ HOLCOM3 FOUNDATION ::NGINE::Rll~G CC!. ___________ _, 
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iiih\iiili pec1men arame er Conso I ated Final 0) Moisture content: Moist soil+tare, gms. 154.800 1347.900 
Moisture. content: Dry soil+tare, gms. 145.800 1154.100 
Moisture content: Tare, gms. 102.600 135.100 
Moisture1 % 20.8 20.9 20.9 19.0 
Moist specimen weight, gms. I I 42.2 
Diameter, in. 2.80 2.80 2.80 
Area, in.2 6.16 6.16 6.16 
Height, in. 5.49 5.49 5.49 
Net decrease in height, in. 0.00 0.00 
Wet Density, pcf 128.7 128.7 128.7 
Dry density, pcf I 06.5 106.5 106.5 
Void ratio 0.5536 0.5536 0.5536 
SaturationJ % 99.7 100.0 100.0 

em rane modu us = . I 4105 kN/cm 
. ; 

Membrane thickness = 0.02 cm 
Filter paper coefficient= 0.001926 kN/cm 
Filter paper coverage= 30% 

Consolidation cell pressure= 90.00 psi (6.480 tsf) 
Consolidation back pressure= 50.00 psi (3.600 tsf) 
Consolidation effective confining stress = 2.880 tsf 
Strain rate, in./min. = 0.00 

Fail. Stress = 3 .418 tsf at reading no. 24 

I 
U!t Stress= 3.250 tsf at reading no. 29 

Def. Deviator MinorEff. Major Elf. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % !sf Isl Isl Ratio psi Isl Isl 

• 0 0.0000 27.50 0.0 0.0 0.000 4.385 4.385 1.00 29.10 4.385 0.000 
0.0190 134.00 106.5 0.3 1.241 3.254 4.495 1.38 44.80 3.875 0.620 

2 0.0400 183.10 155.6 0.7 1.806 2.750 4.557 1.66 51.80 3.653 0.903 
3 0.0600 218.90 191.4 I.I 2.214 2.484 4.698 1.89 55.50 3.591 1.107 
4 0.0810 243.80 216.3 1.5 2.492 2.340 4.832 2.06 57.50 3.586 1.246 
5 0. I 010 264.60 237.1 1.8 2.721 2.254 4.975 2.21 58.70 3.614 1.361 
6 0.1220 282.10 254.6 2.2 2.91 l 2.210 5.121 2.32 59.30 3.666 1.455 
7 0.1420 295.40 267.9 2.6 3.052 2.182 5.233 2.40 59.70 3.707 1.526 
8 0.1620 305.40 277.9 2.9 3.154 2.182 5.335 2.45 59.70 3.758 1.577 
9 0. ! 830 314.60 287.1 3.3 3.245 2.189 5.434 2.48 59.60 3.8 I l 1.623 

10 0.2030 322.10 294.6 ~.7 3.317 2. )96 5.513 2.51 59.50 3.8':5 l ,:.:;9 
I I 0.2240 327.10 299.6 4.1 3.360 2.218 5.578 2.52· 59.20 3.898 1.680 
12 0.2440 332.90 305.4 4.4 3.412 2.232 5.644 2.53 59.00 3.938 1.706 
13 0.2650 336.20 308.7 4.8 3.435 2.254 5.689 2.52 58.70 3.971 1.718 
14 0.2850 339.50 312.0 5.2 3.459 2.275 5.734 2.52 58.40 4.005 1.729 
15 0.3060 343.70 3 l 6.2 5.6 3.491 2.297 5.788 2.52 58.10 4.042 1.746 
16 0.3260 345.40 317,9 5.9 3.497 2.318 5.815 2.51 57.80 4.067 1.748 
17 0.3670 348. 70 321.2 6.7 3.505 2.369 5.874 2.48 57.10 4.121 1.752 
18 0.4080 352.00 324.5 7.4 3.512 2.412 5.924 2.46 56.50 4.168 1.756 
19 0.4490 353.70 326.2 8.2 3.502 2.44 I 5.943 2.43 56.10 4.192 I. 751 
20 0.4890 354.50 327.0 8.9 3.483 2.470 5.953 2.41 55.70 4.211 ua2 

' 
2 I 0.5300 355.40 327.9 9.7 3.464 2.498 5.963 2.39 55.30 4.230 1.732 

HOLCOl\/i3 r'OUh!D4-:-ION ::NGlt,E::RING CO. 
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Holcomb Foundation Engineering Grain Size Analysis 
21-1/2 1 3/4 1/2 3/8 4 10 20 40 60 100 200 Hydrometer 

100 -111 I I 
11 I I 

11 I I I 11 I 
Ii I I " I"--

~ 

• Silty CLAY (CL) with sand I-90 i Ii -
-

1 
I i 

' . ' 
~ I: U) 80 , , 
U) ! ; cu - ! ! E 
~ 70 

; i 
~ i ' 

' i " -..c 
I 0) 60 a, i 

5 -
i 

>, 
50 ! .n 

! ! i I 0) - ! i 
! 

C 
U) 

40 i : ! I U) I ) i ' i I cu ' Q_ -

I Project: Mach #1 Mine Williamson County, Illinois -C 30- i Project Number: H-05278 a, 
0 
~ 

i Sample: B-8874 Depth 10-12' a, 
0.. 20- l Date: February 8, 2006 

' 10- I 

i LL= 41.8 PL= 17.7 Pl= 24.1 
i 

0 i i ! I I I ! 11 I I I I I I 111 I I I I I I 
, 1 , , I I I ' 11 I I I I I I , I'' ' ' ' . I ' 

100 10 1 0.1 0.01 0.001 

I rJm1•el Sand 
Silt ur Clay Cv/J/J1 

I Coarse I Medium Fine I Cvar.5e Fme 

• 

0 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 2/8/2006 

Project: Mach #1 Mine 

Project No: H-05278 

Sieve Analysis - ASTM C136-96a 

Sample: Silty CLAY (CL) 

Sieve Openings us 
Standard Weight Percent Percent 

Inches Millimeters Sieve Size Retained Retained Finer 

( 1.5000 38.1000 1 -1/2" 0.0 0.0 100.0 ,_ 
1.0000 25.4000 1 " 0.0 0.0 100.0 
0.7500 19.1000 3/4" 0.0 0.0 100.0 
0.5000 12.7000 1/2" 0.0 0.0 100.0 
3.7500 9.5200 3/8" 0.0 0.0 100.0 
0.1870 4.7600 No. 4 2.1 0.9 99.1 
0.0790 2.0000 No. 10 4.6 2.0 98.0 
0.0469 1.1800 No. 16 4.6 2.0 98.0 
0.0331 0.8500 No. 20 8.6 3.8 96.2 
0_0165 0.4200 No. 40 12.6 5.5 94.5 
0.0117 0.2980 No. 50 12.6 5.5 94.5 
0.0083 0.2500 No. 60 22.2 9.8 90.2 
0.0059 0.1490 No. 100 34_5 15_2 84.8 
0.0029 0.0740 No. 200 47.7 21.0 79.0 

Total Weight in Grams 227.20 

l 
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( Holcomb Foundation Engineering Company 
Laboratory Testing Results 

Project: Mach #1 Mine 
Project No: H-05278 

Sample 2 3 

Dish Number LL, LL, LL, 

Mass of can, W 1 (g) 34.70 

Mass of can+ moist soil, W2 (g) 62.84 

Mass of can + dry soil, W, (g) 54.52 

Moisture content, w (%) 41.98 

Number of blows, N 24 

Liquid Limit, LL 41.8 

Dish Number PL, 

Mass of can, W 1 (g) 39.76 

Mass of can+ moist soil, W2 (g) 54.79 

Mass of can+ dry soil, W, (g) 52.53 

Plastic Limit, PL 17.7 

Pl= 24.1 

Plasticity Chart 

60 

50 

[ 40 CH or OH 

X • 'O 
C 
- 30 
=" 
£ 
;;; ♦ 
ro 

20 ii: CL or OL 

MH or OH 

1 0 

CL-ML ML or OL 

0 

0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit (LL) 
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APPENDIXD 

Boring Logs 



R18425Holcomb Foundation 
Engineering Co. 
..,,...-;_ All"'----'·o··'-' llf'' LOG of BORING .B.874 

Unconfined Compressive Strength (Tons/Sq, ft.) 

• • 
4 0 

1 2 3 5 6 • e 
Description of Material • 0 

Water Content (¾) • ci a. • ... 
-----------0------------ z E 0 

.E • 0 • "' Standard N Penetration, Blows/Ft. .c a. a. 
'ii. E • E 

3o X 
a. • 0 "' 0 

Elevation 10 20 40 50 60 0 "' ... "' Surface 
I I ' Brown Silty CLAY (CL) with sand I T 
I I and pebbles I + 
I I I I 

i 
I I 
I 

I I I I 5 1 st I ' 

I 2 st ' I I 
I I 
I I ' ' 

' 10 Gray Mottled Brown Silty CLAY (CL) 
I 

I 3 st 

I I 
I 

15 
4 st I I 

7 I 

( 
I 

I I 

I 5 st 
20 I 

End of Boring @ -20.0' 
I I 

7 

I 

I 

I 
25 

' I I I 
I ' I 
I ' I I I I I 

I ' 7 
I ' 

' 
I I I I 30 7 I I I I I I I I I 

I I I I I I I I 

' 7 7 

I I I 
I I I I I I 
I ' I I I I I I 

' I 7 ' 
I I I I 77 I 

' I I i 
I 7 7 17 ' I I I 

I I I I I l I ! I I I I I I I I I I I I I I 35 
7, I ' I ' ' '7 ""T 17 ,--, 777 

' ' I ' ' ' ' I I I i i I 

' I I 777 I I I ' I ' I I ' 
' 7 17 I I I I 17 17 ' I ' I I I I 

Ground Waler Dato 
No Ground Water Encountered During Drilling and None Upon Completion. 

,ject: 
Moch #1 Mine Soils Investigation Date of Boring 

"-- Moch J/1 Mine Williamson Countv Illinois February 1' 2006 

I Client: Alliance Consulting, Inc. Project No. 

Beaver, West Yirqinio H-05278 
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Holcomb Foundation 
LOG of BORING B293 Engineering Co. 

Unconfined Compresstve Str-.ngth (Tons/Sq. Ft.) 

• • 
4 u , 2 3 5 6 - C 

Description of Material Wator Conl•nl (X) • • 0 • .; a. ~ ... 
-----------0------------ % E C 

E ~ 
0 

"' • 
Standard N PenetratJon, Blow1/Ft. .c a. a. 

Q. E • E 
X "° 

0. 
~ 0 >- 0 

10 20 30 50 60 "' ... "' Surface Elevation 
' I 

7" Topsoil 
Grey Mottled Brown Silty CLAY (CL) ' I I with trace of send I I I 

I I 
1 ss / 

5 

2 ss / 
' ' 
' I 

3 ss / Brown Mottled Gray Silty CLAY (CL) 1 ' 
with sand and pebbles 

4 ss / 
5 ss / 1 

I 

( 6 ss / 

' 
I ~~ /' urav SMAI I-

I I I I I I I 20 End of Boring 0 -19.0' 

2: 

I 

I 30 

I 

I 

I 
35 

I I I I I 

Ground Wa tar Dote 
G round Weter Encountered 0 -12.0' During Drilling. 

t-'roJ•ct: Ro ck Probes for Moch Mine Date of Boring 

Jo hnston City, llllnols December 5, 2005 
Client: w illiamson County Energy Project No. 

M orion, Illinois H-05278 
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Holcomb Foundation 

( LOG of BORING ..8294 Engineering Co . 

Unco nfln•d Compr ... lve Stnmgih (Tons/Sq. Ft.) 

• • 
4 

0 

1 2 3 5 6 - C 

Description of Material • • D 

Waler Content (") • 0 1i. .; ... 
---------0------------ z E i5 -- .E • • "' • 

Standard N Penelraflon, Blows/Ft. .c 1i. 1i. 
1i. E • E X C. • • ~ D 

10 20 30 40 50 60 0 Ill II) Surface Elevation 
I 7" Topsoil 

I Brown Mottled Gray Silty CLAY (CL) 
I 

I with sand and pebbles 
I I 

I/ 1 ss 
I 5 

2 ss / 
' 

3 ss / 
I 1 

I 

4 ss / 

5 ss / 
I I 15 

I 
6 ss / 

' 
7 ss / 

20 

' 8 '"' I/ 
Brown SHALE 

End of Boring C> 22.5' 
I 

2! 

I I 
I 

I I 

I I I . 3( 

7 
I 

I I 

I 

3! 
I 
I I ' I ' I ' 

I I ' T 

l Ground Water Dato 
No Ground Water Encountered During Drilling. 

Project: Rock Probes for Mach Mine I Dato of Boring 

John ston City, Illinois December 5, 2005 

Client: Willia mson County Energy I P'roject No. 

Mario n. Illinois H-05278 
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Holcomb Foundation 

LOG of BORING .8295 Engineering Co . 

Unconflnod Compressive Strength (Tons/Sq. rt.) 

• • u 
1 2 3 4 5 6 1i 

C 

Description of Material • 0 

Woier Content (") • 0 ii 1i ... z E E -----------0------------ .5 • 0 • 1/l 

Standard N Penetration, Blows/Ft. .r: i:i. i:i. 
i:i. E • E 

Jo X .io 
0. • 0 ~ 0 

Elevation 10 20 50 60 C Ill ... Ill Surface 
I 9" Topsoll 

Brown Mottled Gray Silty CLAY (CL) 
I with sand and pebbles 
I 

I I 

/ 1 ss 
5 

. ' 2 S'S / 

I/ I 3 ss 
1: 

,4 ss J 

5 ss / Brown SILT (ML) 
' ' ' 15 

6 ss J Brown Medium lo Coarse SAND 

(SC-SP) 

' 7 ss J 
20 

" 8 ss / Grev Mottled Brown SHALE 

I End of Boring 0 -22.0' 

2: 

30 

I 

I 

' I ' 3:' I I 
I 

' I I 
I ' 

l Ground Water Data 
Ground Water Encountered 0 -16.0' During Drilling/ @ -1 o.o· Upon Compleiion. 

Project: Rock Probes for Mach Mine Date o1 Boring 

Johnston City, Illinois December 5, 2005 
Client: Williamson County Energy ?ro}ect No. 

Marior .. Illinois H-05278 
; 
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Holcomb Foundation 

LOG of BORING -8297 Engineering Co. 

Unconfined Compressive Strength (Tons /sq. F1.) 

• • 
4 

0 

1 2 3 5 6 ;; e Description of Material • D 

Wat•r Content (") ~ 0 Q. ;; 

-----------0--------- % E Q --- -= D 
.! "' • 

Standard N Penetration. Blows/F" t. = 0. 0. 
E • E 

20 30x"° so 
0. 0. 

,!: D >- D 
Surface 

10 60 "' ... In Elevation 
I 9" Toosoll 

I I I I 
Gray Mottled Brown Silty CLAY (CL) 

with sand end pebbles 

, ss I/ 
5 

I • I .. ' 
2 ss I/ 

3 I/ ss Brown Mottled Gray SIity CLAY (CL) 
10 with trace of sand 

4 ss / 
Gray Mottled Brown SIity CLAY (CL) 

I with trace of sand 

( 
5 ss I/ 

I 1: Brown SHALE 
End of l:loring IQ' 

• ~ ... J 
-1;:J,;:) 

I I ' I I I 20 

' 

I 
2: 

I 

I 

I I 3( 

I I ' 
I I I ' 

' I 
' I 

' 35 
I 

I 

I I 

' I I I I 

Ground Waler Data 
No Ground Water Encountered During Drilling. 

Project: Rock Probes for Mo ch Mine I Dat. of Boring 

Johnston City, Illinois 
December 5, 2005 

Client: Williamson County Energy I Project No. 

Marion, Illinois 
H-05278 



R18430

Holcomb Foundotion 

LOG of BORING ..8298 Engineering Co. 

Unconfined Compressive Strength (Ton,/Sq, Ft.) 

• • 0 , 2 3 4 5 6 -;; C 

Description of Material C g 

Water Contant (") ~ 0 C. ;; 
"-

-----------0------------ % E Ei 
.E • g • Ill 

Standord N P•n.traflon, Blows/Ft. t "ii. C. 
E • E X 0. 

~ g 
~ g 

,o 20 30 40 so 60 C 1/) ,-. Ill Surface Elevation 
' I 6" Toosoll ' 
I Brown Mottled Grey SIity CLAY (CL) I I 

I I with sand and pebbles 
I 

I 1 ss 
5 

I 

' .. . . ' . . .. ! ' ' 
2 ss / 

I I 

I Brown Mottled Grey Silty CLAY (CL) 3 ss 
I F with sand and pebbles I 

-4· 1/ I 
ss Brown Mottled Gray SHALE 

" 5- ·ss ·/ • 
I 15 End of Boring 0 -14.5' 

I 

I 

20 

I 
I 

I 2: I 

I 

I 
I I 30 
I 

I 
I 

' I I 3: I I 

' I 
I I 
I I I 
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Ground Weter Dato 

No Ground Weter Encountered During Drilllng. 
Proje-ct: Rock Probes for Mach Mine Date of Boring 

Johnston City, Illinois December 5, 20()5 
Client: Williamson County Energy Project No. 

h'.arion, l!iinols- H-05275 
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Holcomb Foundation 

LOG of BORING B299 Engineering Co. 

Unconfln•d Compressive Strength (Tons/Sq. Ft.) 

• • u 
I 2 3 4 5 6 • ~ 

Description of Material • 0 
Water Content (¾) • 0 0. ] ... 

-----------0------------ z E C 
.E • 0 • "' Standard N Penetraflon, Blows/fl, :E 0. 0. 

E • E X .. .. • 0 ,_ 0 
10 20 30 40 50 60 0 "' ,_ 

"' Surface Elevation 
' I ' ' SIity (CL) I ' Brown Mottled Grey CLAY 

I I 
I with send and pebbles 

I I I 
I I ' 
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ss / 

' 2 55 / 
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I I 3! I I I I 

' I ' ' I 
I I ' I I I 
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l Ground Water Data 
No Ground Weter Encountered During Drilling. 

ProJect: Rock Probes for Moch Mine I Dote of Boring 

Johnston City, Illinois December 5, 2005 
Client: Williamson County Energy I Project No. 

Morion, Illinois H-05278 
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REFER TO VOLUMES OF S FOR 
ABANDONMENT EVALUATION REPORT 
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PART IV ATTACHMENTIV.6.D 
COAL REFUSE DISPOSAL FACILITY NO. 2 - North Refuse Area 

(Revision No. 2 Submittal) 

The engineering design plan is being submitted for the Proposed Coal Refuse Disposal Facility 
No. 2 for Williamson Energy, LLC; Pond Creek I Mine; Permit 375 and can be found in Volume 
3 of 5. This report has been submitted and is being reviewed by MSHA. 

The drainage portion of this engineering report is being submitted as Attachment IV. 7. F. of this 
significant revision. 
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( 

PART IV ATTACHMENT IV.7.D 
DIVERSION DITCH DESIGNS 

(Original Submittal) 
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PART IV ATTACHMENT IV.7.D 
DIVERSION DITCH DESIGNS 

(IPR No. 4 Submittal) 
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C DRAINAGE CONTROL PLAN 

Due to the reconfiguration of the mine/plant site, several drainage ditches have changed. 
Calculations have been included for all constructed drainage ditches. The following list 
identifies the changes: 

Item Status 

Drainage Ditch D-lA Revised location. Constructed. Revised per IBR No. 2. Drainage 
calculations contained within this annlication. 

Drainage Ditch D-1 B Revised location. Revised per IBR No. 2. Drainage calculations 
contained within this aoolication. 

Drainage Ditch D-1 C Revised location. Constructed. Revised per IBR No. 2. Drainage 
calculations contained within this aoolication. 

Drainage Ditch D-lD Revised location. Partial construction. Revised per IBR No. 2. 
Drainage calculations contained within this aoolication. 

Drainage Ditch D-lE Revised location. Partial construction. Revised per IBR No. 2. 
Drainage calculations contained within this aoolication. 

Drainage Ditch D-1 F 
Revised location. Constructed. Revised per IBR No. 2. Drainage 
calculations contained within this aoo!ication. 

Drainage Ditch D-1 G Revised location. Constructed. Revised per IBR No. 2. Drainage 
calculations contained within this application. 

Drainage Ditch D-IH 
Revised location. Constructed. Revised per IBR No. 2. Drainage 
calculations contained within this application. 

Drainage Ditch D-1 I Revised location. Constructed. Revised per IBR No. 2. Drainage 
calculations contained within this aoolication. 

Drainage Ditch D- JJ Deleted. Will not be constructed. 

Drainage Ditch D-2A 
Revised location. Constructed. Drainage calculations contained 
within this application. 

Drainage Ditch D-2B Deleted. Will not be constructed due to as-built location of Pond No. 
002. 

Drainage Ditch D-4A 
Revised location. Constructed. Drainage calculations contained 
within this application. 

Drainage Ditch D-5A Revised location. Constructed. Drainage calculations contained 
within this application. 

Drainage Ditch D-5B Not constructed at this time. 
Drainage Ditch D-5C Not constructed at this time. 
Drainage Ditch D-5D Not constructed at this time. 
Drainage Ditch D-5E Not constructed at this time. 
Drainage Ditch D-6A Deleted. Not be constructed due to as-built Pond Nos. 002 & 006. 
Drainage Ditch D-6B Not constructed at this time. 
Drainage Ditch D-7 A Not constructed at this time. 

Refer to Map S. F. for the location of structures and proposed structures. 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr-24 hr 

Rainfall Depth: 4.900 inches 

Filename: NEW.sc4 Printed 05-23-2006 
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Structure Networking: 
Type Stru (flows Stru Musk. K 

Musk. X Description # into) # (hrs) 

Null #1 ==> #3 0.020 0.277 DITCH Dl-E 
Null #2 ==> #3 0.020 0.277 DITCH Dl-D 
Null #3 ==> #4 0.039 0.277 DITCH Dl-F 
Null #4 ==> #7 0.026 0.277 POND 
Null #5 ==> #7 0.017 0.277 DITCH 1-H 
Null #6 ==> #4 0.056 0.277 DITCH 1-D 
Null #7 ==> #9 0.061 0.277 DITCH 1-B 
Null #8 ==> #7 0.017 0.277 DITCH 1-C 
Null #9 ==> End 0.000 0.000 DITCH 1-A 

<?' 
#8 

Null 

<?' 
#5 

Null 

<?' 
#6 

Null 

<?' 
#2 

Null 

<?' 
#1 

Null 

<?' 
#3 

Null 

<?' 
#4 

Null 

<?' 
#7 

Null 

#9 

Null 

Structure Routing Detaiis: 
Stru 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) # (ft) (ft) (fps) 

#1 
8. Large gullies, diversions, and low 

0.50 0.79 160.00 2.12 0.020 flowing streams 

#1 Muskingum K: 0.020 

#2 
8. Large gullies, diversions, and low 

0.50 0.79 160.00 2.12 0.020 flowing streams 

Filename: NEW.sc4 
Printed 05-23 2006 
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Stru Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# (ft) (ft) (fps) 

#2 Muskingum K: 0.020 

#3 
8. Large gullies, diversions, and low o.so 1.50 300.00 2.12 0.039 
flowing streams 

#3 Muskingum K: 0.039 

#4 
8. Large gullies, diversions, and low 

0.50 1.00 200.00 2.12 0.026 
flowing streams 

#4 Muskingum K: 0.026 

#5 
8. Large gullies, diversions, and low 0.50 0.6S 130.00 2.12 0.017 
flowing streams 

#5 Muskingum K: 0.017 

#6 
8. Large gullies, diversions, and low 

0.50 2.14 430.00 2.12 0.056 
flowing streams 

#6 Muskingum K: 0.056 

#7 
8. Large gullies, diversions, and low 

0.50 2.34 470.00 2.12 0.061 
flowing streams 

#7 Muskingum K: 0,061 

#8 
8. Large gullies, diversions, and low 

0.50 0.65 130.00 2.12 0.017 
flowing streams 

#8 Muskingum K: 0.017 

Filename: NEW .sc4 Printed 05-23-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) (cfs) (ac-ft) 

#8 1.380 1.380 3.68 0.29 

#5 6.600 6.600 16.18 1.26 

#6 2.590 2.590 8.57 0.75 

#2 12,750 12.750 21.46 2.61 

#1 6.700 6,700 17.38 1.37 

#3 0.410 19.860 38.94 4.10 

#4 6.190 28.640 67.89 5.89 

#7 6.560 43.180 109.46 9.04 

#9 14.430 57.610 153.17 13.22 

Filename: NEW.sc4 Printed 05-23-2006 
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Structure #8 (Null) 

DITCH 1-C 

Structure #5 (Null) 

DITCH 1-H 

Structure #6 (Null) 

DITCH 1-D 

Structure #2 (Null) 

DITCH Dl-<r:,. 

Structure #1 (Null) 

DITCHD1-E 

Structure #3 (Null) 

DITCHD1-F 

Structure #4 (Null) 

POND 

Structure #7 (Null) 

DITCH 1-8 

Structure #9 (Null) 

DITCH 1-A 

Filename: NEW.sc4 

6 

Structure Detail: 

Printed 05-23-2006 
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Subwatershed Hydrology Detail: 

SWS Area Time of 
Musk K Curve Peak Runoff 

Stru SWS Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number (hrs) (cfs) (ac-ft) 

#8 1 1.380 0.019 0.000 0.000 77.000 M 3.68 0.292 

L 1.380 3.68 0.292 

#5 1 6.600 0.058 0.000 0.000 74.000 M 16.18 1.257 

L 6.600 16.18 1.257 

#6 1 2.590 0.039 0.000 0.000 87.000 M 8.57 0.750 

L 2.590 8.57 0.750 

#2 1 12.750 0.201 0.000 0.000 76.000 M 21.46 2.607 

L 12.750 21.46 2.607 

#1 1 6.700 0.073 0.000 0.000 76.000 M 17.38 1.370 

L 6.700 17.38 1.370 

#3 1 0.410 0.020 0.000 0.000 87.000 M 1.36 0.119 

L 19.860 38.94 4.095 

#4 1 6.190 0.030 0.000 0.000 87.000 M 20.49 1.792 

L 28.640 67.89 5.887 

#7 1 6.560 0.078 0.000 0.000 87.000 M 21.72 1.899 

L 43.180 109.46 9.042 

#9 1 14.430 0.108 0.000 0.000 87.000 M 47.77 4.177 

L 57.610 153.17 13.219 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) Vert. Dist. Horiz. Dist. Velocity Time (hrs) # # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.50 2.80 560.00 2.120 0.073 flowing streams 

#1 1 Time of Concentration: 0,073 

#2 1 8. Large gullies, diversions, and low a.so 7.70 1,541.00 2.120 0.201 flowing streams 

#2 1 Time of Concentration: 0.201 

#3 1 8. Large gullies, diversions, and low a.so 0.79 160.00 2.120 0.020 flowing streams 

#3 1 Time of Concentration: 0.020 

#4 1 8. Large gullies, diversions, and low 
0.50 1.15 230.00 2.120 0.030 flowing streams 

Filename: NEW .sc4 Printed 05-23-2006 
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Stru sws 
Land Flow CondiUon Slope(%) Vert. Dist. Horiz. Dist. Velocity lime (hrs) 

# # (ft) (ft) (fps) 

#4 l Time of Concentration: 0.030 

#5 1 
8. Large gullies, diversions, and low 

0.50 2.25 450.00 2.120 0.058 flowing streams 

#5 l Time of Concentration: 0.058 

#6 1 
8. Large gullies, diversions, and low 

0.50 1.50 300.00 2.120 0.039 flowing streams 

#6 l Time of Concentration: 0.039 

#7 1 8. Large gullies, diversions, and low 
0.50 3.00 600.00 2.120 0.Q78 

flowing streams 

#7 l Time of Concentration: 0.078 

#8 1 
8. Large gullies, diversions, and low 

0.50 0.75 150.00 2.120 0.019 flowing streams 

#8 l Time of Concentration: 0.019 

#9 1 
8. Large gullies, diversions, and low 

0.50 4.15 830.00 2.120 0.108 flowing streams 

#9 l Time of Concentration: 0.108 

( 

Filename: NEW.sc4 Printed 05-23-2006 
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Left Right 
Bottom 

Width (ft) 
Sideslope Sideslope 

Ratio Ratio 

7.10 2.0:1 2.0:1 

Design Discharge: 

Depth: 

Top Width: 

Velocity: 

X-Section Area: 

Hydraulic Radius: 

Froude Number: 

Roughness Coefficient: 

SEDCAD Utility Run 

DITCH D1-A 
Material: Grass mixture 

Trapezoidal Channel 

Retardance Freeboard Freeboard 
Slope(%) 

Classes Depth (ft) % of Depth 

0.5 D, B 0.30 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

153.17 cfs 153.17 cfs 

2.57 ft 2.87 ft 3.45 ft 

17.36 ft 18.56 ft 20.89 ft 

4.88 fps 3.18 fps 

31.39 sq ft 48.24 sq ft 

1.690 2.142 

0.64 0.37 

0.0306 0.0551 

1 

Freeboard Limiting 
Mult. X Velocity 

(VxD) (fps) 

5.0 

Capacity 

Class B w/ 
Freeboard 

3.75 ft 

22.09 ft 

Printed 05-23-2006 
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Left Right Bottom 
Width (ft) 

Sideslope Sideslope 
Ratio Ratio 

10.00 2.0:1 2.0:1 

Design Discharge: 

Depth: 

Top Width: 

Velocity: 

X-Section Area: 

Hydraulic Radius: 

Froude Number: 

Roughness Coefficient: 

SEDCAD Utility Run 

DITCH D1-B 
Material: Grass mixture 

Trapezoidal Channel 

Retardance Freeboard Freeboard 
Slope(%) 

Classes Depth (ft) % of Depth 

0.5 D, B 0.30 

Stability Stability capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Free board Freeboard 

109.46 cfs 109.46 cfs 

1.97 ft 2.27 ft 2.81 ft 

17.89 ft 19.09 ft 21.24 ft 

3.98 fps 2.49 fps 

27.50 sq ft 43.91 sq ft 

1.461 1.946 

0.57 0.31 

0.0341 0.0659 

1 

Freeboard Limiting 

Mult. x Velocity 

(VxD) (fps) 

5.0 

Capacity 

Class B w/ 
Free board 

3.11 ft 

22.44 ft 

Printed 05-23-2006 
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Left Right 
Bottom 

Width (ft) 
Sideslope Sideslope 

Ratio Ratio 

6.30 2.0:1 2.0:1 

Design Discharge: - ... - .. -----

Depth: 

DITCH D1-C 
Material: Grass mixture 

Trapezoidal Channel 

Retardance Freeboard Freeboard 
Slope(%) 

Classes Depth (ft) % of Depth 

0.5 D, B ! 0.30 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

3.68 cfs i 3.68 cfs 
.. -- -- - ' --- -

0.58 ft o.88 ft I 1.20 ft 
----------- ----- - -----1-- - - - --------

Top Width: 8.62 ft 9.82 ft' 11.10 ft 
---- ---·· ... -- -- --

Velocity: 0.85 fps 0.35 fps 
. . -- ··- - . .. . - -----

X-Section Area: 4.32 sq ft 10.44 sq ft 
•. - -- -- ...... , ____ - -----

Hydraulic Radius: 0.486 0.895 
- --- ------- -- - --- " i ...... ----- ---·--

Froude Number: 0.21 ! 0.06 
.. --- -- - - .. -- ---:-· -- ---

Roughness Coefficient: 0.0763 I 0.2775 

SEDCAD Utility Run 

1 

Freeboard Limiting 

Mult. x Velocity 

(VxD) (fps) 

!,.O 

Capacity 

Class B w/ 
Freeboard 

1.50 ft 

12.30 ft 

Printed 05-25-2006 
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Left Right Bottom 
Width (ft) 

Sideslope Sideslope 
Ratio Ratio 

5.50 2.0:1 2.0:1 

Design Discharge: 

Depth: 

Top Width: 

Velocity: 

X-Section Area: 

Hydraulic Radius: 

Froude Number: 

Roughness Coefficient: 

SEDCAD Utility Run 

DITCH D1-D 
Material: Grass mixture 

Trapezoidal Channel 

Retardance Freeboard Freeboard 
Slope(%) 

Classes Depth (ft) % of Depth 

0.5 D, B 0.30 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Free board 

8.57 cfs 8.S7 cfs 

0.88 ft 1.18 ft 1.62 ft 

9.00 ft 10.20 ft 11.97 ft 

1.35 fps 0.61 fps 

6.35 sq ft 14.14 sq ft 

0.675 1.110 

0.28 0.10 

0.0600 0.1862 

1 

Free board Limiting 

Mult. x Velocity 

(VxD) (fps) 

5.0 

Capacity 

Class B w/ 
Freeboard 

1.92 ft 

13.17 ft 

Printed 05-23-2006 
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DITCH D1-E 
Material: Grass mixture 

Trapezoidal Channel 

Left Right Freeboard Free board 
Freeboard Limiting 

Bottom Retardance 
Width (ft) 

Sideslope Sideslope Slope(%) Classes Depth (ft) % of Depth 
Mult. x Velocity 

Ratio Ratio (VxD) (fps) 

8.50 2.0:1 2.0:1 0.5 D, B 0.30 5.0 

Stability Stability Capacity Capacity 

Class D w/o Class D w/ Class B w/o Class B w/ 
Freeboard Freeboard Freeboard Freeboard 

Design Discharge: 17.38 cfs 17.38 cfs 

Depth: 0.98 ft 1.28 ft 1.72 ft 2.02 ft 

Top Width: 12.42 ft 13.62 ft 15.38 ft 16.58 ft 

Velocity: 1.70 fps 0.85 fps 

X-Section Area: 10.24 sq ft 20.52 sq ft 

Hydraulic Radius: 0.795 1.268 

Froude Number: 0.33 0.13 

Roughness Coefficient: 0.0532 0.1456 

SEDCAD Utility Run Printed 05-23-2006 
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DITCH D1-F 
Material: Grass mixture 

Trapezoidal Channel 

Left Right Freeboard Freeboard 
Freeboard Limiting 

Bottom Retardance 
Width (ft) Sideslope Sideslope Slope(%) 

Classes Depth (ft) % of Depth 
Mult. x Velocity 

Ratio Ratio (VxD) (fps) 

8.00 2.0:1 2.0:1 0.5 D, B 0.30 5.0 

Stability Stability Capacity Capacity 

Class D w/o Class D w/ Class B w/o Class B w/ 
Freeboard Freeboard Freeboard Freeboard 

Design Discharge: 38.94 cfs 38.94 cfs 

Depth: 1.41 ft 1.71 ft 2.23 ft 2.53 ft 

Top Width: 13.63 ft 14.83 ft 16.93 ft 18.13 ft 

Velocity: 2.56 fps 1.40 fps 

X-Section Area: 15.23 sq ft 27.82 sq ft 

Hydraulic Radius: 1.065 1.547 

Froude Number: 0.43 0.19 

Roughness Coefficient: 0.0429 0.1007 

L 
SEDCAD Utility Run Printed 05-23-2006 
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Left Right 
Bottom 

Width (ft) Sideslope Sideslope 
Ratio Ratio 

8.00 2.0:1 2.0:1 

Design Discharge: 

Depth: 

Top Width: 

Velocity: 

X-Section Area: 

Hydraulic Radius: 

Froude Number: 

Roughness Coefficient: 

SEDCAD Utility Run 

DITCH D1-G 
Material: Grass mixture 

Trapezoidal Channel 

Retardance Freeboard Freeboard 
Slope(%) 

Classes Depth (ft) % of Depth 

0.5 D,B 0.30 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

21.46 cfs 21.46 cfs 

1.10 ft 1.40 ft 1.87 ft 

12.39 ft 13.59 ft 15.48 ft 

1.92 fps 0.98 fps 

11.20 sq ft 21.95 sq ft 

0.867 1.342 

0.36 0.14 

0.0499 0.1311 

1 

Freeboard Limiting 

Mult. x Velocity 

(VxD) (fps) 

5.0 

capacity 

Class B w/ 
Freeboard 

2.17 ft 

16.68 ft 

. 
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DITCH D1-H 
Material: Grass mixture 

Trapezoidal Channel 

Left Right Freeboard Freeboard 
Freeboard Limiting Bottom Retardance 

Width (ft) Sideslope Sideslope Slope(%) 
Classes Depth (ft) % of Depth 

Mult. x Velocity 
Ratio Ratio (VxD) (fps) 

7.50 2.0:1 2.0:1 0.5 D, 8 0.30 s.o 

Stability Stability Capacity Capacity 

Class D w/o Class D w/ Class B w/o Class B w/ 
Freeboard Freeboard Freeboard Freeboard 

Design Discharge: 16.18 cfs 16.18 cfs 

Depth: 1.00 ft 1.30 ft 1.76 ft 2.06 ft 

Top Width: 11.51 ft 12.71 ft 14.53 ft 15.73 ft 

Velocity: 1.70 fps 0.84 fps 

X-Section Area: 9.52 sq ft 19.37 sq ft 

Hydraulic Radius: 0.795 1.261 

Froude Number: 0.33 0.13 

Roughness Coefficient: 0.0532 0.1471 

SEDCAD Utility Run Printed 05-23-2006 
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Left Right Bottom 
Width (ft) Sideslope Sideslope 

Ratio Ratio 

8.67 2.0:1 2.0:1 

Design Discharge: 

Depth: 

Top Width: 

Velocity: 

X-Section Area: 

Hydraulic Radius: 

Froude Number: 

Roughness Coefficient: 

C 

SEDCAD Utility Run 

DITCH D1-I 
Material: Grass mixture 

Trapezoidal Channel 

Freeboard Freeboard Retardance Slope(%) 
Classes Depth (ft) % of Depth 

0.5 D, B 0.30 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

67.89 cfs 67.89 cfs 

1.72 ft 2.02 ft 2.56 ft 

15.53 ft 16.73 ft 18.91 ft 

3.27 fps 1.92 fps 

20.75 sq ft 35.32 sq ft 

1.270 1.755 

0.50 0.25 

0.0377 0.0797 

1 

Freeboard Limiting 
Mult. x Velocity 
(VxD) (fps) 

5.0 

Capacity 

Class B w/ 
Freeboard 

2.86 ft 

20.11 ft 
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Filename: D2-A.sc4 

General Information 

Storm Information: 
Storm Type: 

Design Storm: 

Rainfall Depth: 

NRCS Type II 

10yr-24hr 

4.900 inches 

2 

Printed 05-16-2006 
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Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X I Description 

# into) # (hrs) 

Channel #1 ==> End 0.000 0.000 . DITCH D2-A 

Filename: D2-A.sc4 Printed 05-16-2006 
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( Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 7.410 7.410 24.53 2.14 

Filename: O2-A.sc4 Printed 05-16-2006 
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Structure Detail: 

Structure #1 (Vegetated Channel) 

DITCHD2-A 

Trapezoidal Vegetated Channel Inputs: 

Material: Grass mixture 

Left Right Freeboard rreeboard Freeboard 
Bottom Retardance 

Width (ft) 
Sideslope Sideslope Slope(%) Classes Depth (ft) % of Depth 

Mult. x 
Ratio Ratio (VxD) 

2.00 2.0:1 2.0:1 0.5 D, B · 1.00 

Vegetated Channel Results: 

Stability Stability ! Capacity Capacity 

Class D w/o Class D w/ i Class B w/o Class B w/ I 
Freeboard Freeboard I Freeboard Freeboard 

Design Discharge: 24.53 cfs 24.53 cfs 
-- --- - - ----------- --- -- -

Depth: 1.82 ft 2.82 ft i 2.76 ft 3.76 ft 
----- - --- - ._ ___ 

Top Width: 9.29 ft 13.29 ft I 13.04 ft 17.04 ft 
- - -------- ----- - --, - -- ---------

Velocity: 2.39 fps 1.18 fps 
- - - --- ------ ------· - -

X-Section Area: 10.28 sq ft 20.75 sq ft 
--- - - ------------ - . - -- -

Hydraulic Radius: 1.013 1.447 
--- - - -- - - --- -

Froude Number: 0.40 
- -----1--

0.17 
--- --------- -- ---- - ----------
Roughness Coefficient: 0.0445 I 0.1140 

5 

limiting 
Velocity 

(fps) 

I 5.0 I 

Filename: D2-A.sc4 Printed 05-16-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number (hrs) (cfs) (ac-ft) 

#1 1 7.410 0.102 0.000 0.000 87.000 M 24.53 2.145 
- -- -- -- - -- - ------ -

~ 7.410 24.53 2.145 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) Vert. Dist. Horiz. Dist. Velocity Time (hrs) # # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.50 3.92 785.00 2.120 0.102 flowing streams 
--~------ ----- -

#1 1 Time of Concentration: 0.102 

C 

Filename: D2-A.sc4 Printed 05-16-2006 



R18472SEDCAD 4 for Windows 
rnn11rinhl 1QOtl D<>m<>I::> I C:,..h,.,<>h 

Filename: 04-A.sc4 

PERMIT 375 

DITCHD4-A 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 05-16-2006 
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Filename: O4-A.sc4 

General Information 

Storm Information: 
Storm Type: 

De.r.ign Storm: 

Rainfall Depth: 

NRCS Type II 

10yr-24hr 

4.900 inches 

2 

Printed 05-16-2006 



R18474SEDCAD 4 for Windows 

Type 

Channel 

Filename: D4-A.sc4 

Stru 
# 

#1 

3 

Structure Networking: 
(flows Stru ! Musk. K 
into) # (hrs) 

Musk. X Description 

==> End 0.000 0.000 DITCH D4-A 

Printed 05-16-2006 
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4 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 1.080 1.080 3.58 0.31 

C 

Filename: D4-A.sc4 Printed 05-16-2006 



R18476SEDCAD 4 for Windows 
rnnllrinht 1 QQR D,:,mol,:, t <:::,-h,w:,h 

Structure Detail: 
Structure # 1 (Vegetated Channel) 

DITCHD4-A 

Trapezoidal Vegetated Channel Inputs: 

Material: Grass mixture 

Left Right Freeboard Free board Bullum RE:.!ldlddrtle 
Width (ft) 

Sideslope Sideslope Slope(%) 
Classes Depth (ft) % of Depth Ratio Ratio ' i 

2.00 2.0:1 2.0:1 0.5 D, B 1.00 

Vegetated Channel Results: 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

Design Discharge: 3.58 cfs 3.58 cfs 
.. ··-··· --- --

Depth: 0.89 ft 1.89 ft . 1.67 ft 
- ---- - - ----- ------ --------- I 

Top Width: 5.58 ft 9.58 ft i 8.68 ft 
-- ---- - - - - I -----

Velocity: 1.05 fps 0.40 fps 
-- - -· ----·- ----- - - --- -

X-Section Area: 3.39 sq ft 8.92 sq ft 
-

Freeboard 

Mult. x 
(VxD) 

capacity 

Class B w/ 
Free board 

2.67 ft 
·--

12.68 ft 

- -- ----- - ----- -----

Hydraulic Radius: 0.565 0.942 
------ -- --- -- --·--·-

Froude Number: 0.24 0.07 
-- - - --- - ----
Roughness Coefficient: 0.0683 0.2524 

5 

Limiting 
Velocity 

(fps) 

i 5.0 ! 

Filename: D4-A.sc4 Printed 05-16-2006 
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Subwatershed Hydrology Detail: 

SWSArea 
Time of Musk K Cwve Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 1.080 0.036 0.000 0.000 87.000 M I 3.58 0.313 
- ------ - ---- ·-1--~---· ·-~ 

' I: 1.080 ' 3.58 0.313 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity llme (hrs) 
# # (ft) (ft) (fps) 

•< 1 
8. Large gullies, diversions, and low 

0.50 1.40 .,on nn ., 1,n 0.036 u flowing streams 
,;.vu.vu 4,J.L.V 

·---·----
#1 l Time of Concentration: 0.036 

l 
Filename: D4-A.sc4 Printed 05-16-2006 



R18478SEDCAD 4 for Windows 
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Filename: D5-A.sc4 

PERMIT 375 

DITCHDS-A 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 05-16-2006 
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( 

Filename: D5-A.sc4 

General Information 

Storm Information: 
Storm Type: 

Design Storm: 

Rainfall Depth: 

NRCS Type II 

10 yr - 24 hr 

4.900 inches 

2 

Printed 05-16-2006 
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SEDCAD 4 for Windows 
rnn\lrinht 100A P:,mcl::, I C:::,..h,.,,:ih 

Type 

Channel 

Filename: D5-A.sc4 

Stru 
# 

#1 

3 

Structure Networking: 
(fiows stru Musk. K Musk. X ·1 Description 
into) # (hrs) 

==> End , 0.000 0.000 DITCH D5-A 

Printed 05-16-2006 



R18481SEDCAD 4 for Windows 
4 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 4.050 4.050 13.41 1.17 

Filename: D5-A.sc4 Printed 05-16-2006 
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Structure Detail: 

Structure #1 (Vegetated Channel) 

DJTCHDS-A 

Trapezoidal Vegetated Channel Inputs: 

Material: Grass mixture 

Left Right ' Freeboard Freeboard Bottom Retardance 
Width (ft) 

Sideslope Sideslope Slope(%) 
Classes ' Depth (ft) % of Depth Ratio Ratio ' 

' 

2,00 2.0:1 2.0:1 0.5 D, B 1.00 

Vegetated Channel Results: 

Stability Stability : Capacity 

Class D w/o Class D w/ ; Class B w/o 
Freeboard Freeboard I Freeboard 

Design Discharge: 13.41 cfs ' 13.41 cfs ' -- - -- ----- - --------- - -1- ------
Depth: 1.47 ft _ 2.47_ ft I_ 2.36 ft 

--·-- -- -·-·----------
Top Width: 7.87 ft 11.87 ft i 11.46 ft 

--------- -
Velocity: 1.85 fps ' 0.84 fps 

Freeboard 

Mult. x 
(VxD) 

Capacity 

Class B w/ 
Freeboard 

3.36 ft 

15.46 ft 

I------ -- - - - - -- ---- -- ·--·-· 
X-Section Area: 7.24 sq ft 15.91 sq ft 

----- - ----- ----- - -- ------ ---

Hydraulic Radius: 0.846 1.265 
------ - - - ------ -· - - - - ----

Froude Number: 0.34 0.13 
---- ---- - ·- - -- - --·- ---
Roughness Coefficient: 0.0508 0.1'462 

5 

Limiting 
Velocity 

(fps) 

5.0 

Filename: D5-A.sc4 Printed 05-16-2006 
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( Subwatershed Hydrology Detail: 

SWSArea 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac·ft) 

#1 1 4.050 0.036 0.000 0.000 87.000 M 13.41 1.172 
-··--·--- - ·--- - - - - -- - -· - - -- - -- - ---

2: 4.050 13.41 1.172 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
lime (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.50 1.40 280.00 2.120 0.036 
flowing streams 

--- --
#1 1 Time of Concentration: 0.036 

Filename: O5-A.sc4 Printed 05-16-2006 
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SEDCAD 4 for Windows 
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\VILLIAMSON ENERGY, LLC 

WILLIAMSON COUNTY, ILLINOIS 

DITCH A 

JLH 

l=--------------------------
Filename: DITCH A.sc4 Printed 03-27-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH A.sc4 Printed 03-27-2006 
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Structure Networking: 
Type 

Stru (fiows Stru Musk, K Musk, X Description 
# into) # (hrs) 

Null #1 ==> End 0,000 0,000 DITCH A 

C 

Filename: DITCH A.sc4 Printed 03-27-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 23.500 23.500 62.22 7.78 

Filename: DITCH A.sc4 Printed 03-27-2006 



R18489SEDCAD 4 for Windows 

Structure #1 (Null) 

DITCH A 

Filename: DITCH A.sc4 

5 

Structure Detail: 

Printed 03-27~2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru SWS Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 23.500 0.568 0.000 0.000 80.000 M 62.22 7.777 

L 23.500 62.22 7.777 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 
fiow1ng srreams 

3.00 300.00 3.000 0.027 

B. Large gullies, diversions, and low 37.74 20.00 
flowing streams 

53.00 18.420 0.000 

8. Large gullies, diversions1 and low 0.25 4.81 1,928.00 1.500 0.357 
flowing streams 

8. Large gullies, diversions, and low 0.50 7.04 1,408.00 2.120 0.184 
flowing streams 

#1 1 Time of Concentration: 0.568 

Filename: DITCH A.sc4 Prinied 03-27-2006 
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CALCULATED BY: ~J~LH-'--___ 3"-/~31'-'-/2~0~0~6-
CHECKED BY: '-::.~"~-"----'-'~'-/,;,-'-';"-1~.''..ei,-_ 

C) 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH A 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
AREA OF FLO\.N = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

62.2 
10 

2.00:1 
2.00:1 
0.0025 
0.033 

17.69 
23.10 
1.31 
2.69 

CFS 
FT 

FT/FT 
FP(1/6) 

FT 
SQ.FT. 
FT 
FPS 

1.08 FT 

2.8 FT 

DEPTH OF FLOW = 1. 72 FT 
MEAN DEPTH = 1.37 FT 
FROUDE NO.= 0.41 SUBCRITICAL 

(1 +0.025vd'1/3) 

(CHANNEL LINING: SOIL AND GRASS) 
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SEDCAD 4 for Windows 

WILLIAMSON ENERGY, LLC 

Filename: DITCH B.sc4 

POl'ID CREEK l'-IIflE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

DITCHB 

JLH 

1 

Printed 03-27-2006 
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2 

General Information 

Storm Information: 
Storm Type: NRCSType II 

Design Storm: 100 yr - G hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH B.sc4 Printed 03-27-2006 
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Structure Networking: 
Type I 

Stru (flows Stru Musk. K 
Musk. X I Description # into) # (hrs) 

Null I #1 ==> End 0.000 0.000 I DITCH B 

Filename: DITCH B.sc4 Printed 03-27-2006 
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Structure Summary: 
Immediate Total 

Peak 
Contributing Contributing 

Discharge Area Area 

(ac) (ac) 
(cfs) 

#1 20.000 20.000 67.14 

( 
Filename: DITCH B.sc4 

Total 
Runoff 
Volume 

(ac-ft) 

6.62 

4 

Printed 03-27-2006 

,,.-- -­
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Structure #1 (Nu!!) 

DlTCHB 

Filename: DITCH B.sc4 

5 

Structure Detail: 

Printed 03-27-2006 
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Subwatershed Hydrology Detail: 

SWSArea 
lime of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 20.000 0.315 0.000 0.000 80.000 M 67.14 6.619 

I: 20.000 67.14 6.619 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity lime (hrs) 

# # (ft) (ft) (fps) 

#! 1 
8. Large gullies, diversions, and low 

1.00 
flowing streams 

3.00 300.00 3.000 0.027 

8. Large gullies, diversions, and low 37.74 20.00 53.00 18.420 0.000 
flowing streams 

8. Large gullies, diversions, and low 0.50 11.02 2,204.00 2.120 0.288 
flowing streams 

#1 l Time of Concentration: 0.315 

l_ 
Filename: DITCH B.sc4 Printed 03-27-2006 
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CA LC ULA TED BY: ..:J;:.LHc:,....--~3"'/=-27'-'/20=0cc6_ 

CHECKED BY: :14_f- 2'',/h[,,, .:c..la=----"-...:.:.:..-=--

D ITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH B 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
Al"'\C:.A Ul ILUVV = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

67.1 CFS 
10 FT 

2.00:1 
2.00:1 
0.005 FT/FT 
0.033 FT'(1/6) 

16.61 FT 
19. 15 SQ.FT. 
1.15 FT 
3.50 FPS 

1.10 FT 

2.6 FT 

t 
2.6 FT 

1 L.:'.Sr:::,:-:: .. •.·.·.·.·.·.·.·.·.·.-.·.·.·.·.·.·.·.•.•:::•::::::2'.J 1 
2.0 2.0 

-E--10.0 FT--i> 

DEPTH OF FLOW = 1.48 FT 
MEAN DEPTH = 1.20 FT 
FROUDE NO.= 0.56 SUBCRITICAL 

(1+0.025vd'1/3) 

(CHANNEL LINING: SOIL AND GRASS) 
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WILLIAMSON ENERGY, LLC 

POND CREEK MINE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

· DITCH A CULVERT 

JLH 

Filename: DITCH A CULVERT.sc4 

1 

Printed 03-31-2006 
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SEDCAD 4 for Windows 

2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr· 6 hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH A CULVERT.sc4 Printed 03-31-2006 
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3 

Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X I Description 

# into) # (hrs) 

Null #1 ==> End 0.000 0.000 I DITCH A CULVERT 

Filename: DITCH A CULVERT.sc4 Printed 03-31-2006 
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4 

,,,_ 
(-!!) 

( Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Vo!ume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 5.200 5.200 24.61 2.04 

Filename: DITCH A CULVERT.sc4 Printed 03-31-2006 
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SEDCAD 4 for Windows 
rnnur-inht 100R D::,rnolo I <:::.,-hw,:,h 

Structure #1 (Null) 

DITCH A CUL VERT 

Filename: DITCH A CULVERT.sc4 

5 

Structure Detail: 

Printed 03-31-2006 
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6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (ds) (ac-ft) 

#1 1 5.200 0.400 0.000 0.000 87.000 F 24.61 2.045 

L 5.200 24.61 2.045 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#i 1 
8. Large gullies, diversions, and low 1.00 , nn 300.00 3.000 0.027 
flowing streams 

.... v ... 

8. Large gullies, diversions, and low 37.74 20.00 
flowing streams 

53.00 18.420 0.000 

8. Large gullies, diversions, and low 
0.25 4.81 1,924.00 1.500 0.356 

flowing streams 

8. Large gullies, diversions, and low 0.50 0.66 
flowing streams 

132.00 2.120 0.017 

#1 1 Time of Concentration: 0.400 

( 

Filename: DITCH A CULVERT.sc4 Printed 03-31-2006 
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DITCH A CULVERT 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

Tailwater 
(ft) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

60.00 3.00 0.0240 4.00 0.00 

Minimum pipe diameter required: 30 inches 

Detailed Performance Curves 

Design Discharge = 24.60 cfs 

Maximum Headwater = 4.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 24 in) f -:tn in\ ( 36 in) \ -- ... ., 
0.40 1.07 1.33 1.59 

0.80 3.00 3.75 4.50 

1.20 5.51 6.88 8.26 

1.60 8.48 10.59 12.71 

2.00 11.85 14.81 17.77 

2.40 15.35 19.46 23.36 

2.80 18.22 24.53 29.43 

3.20 20.74 28.90 35.96 

3.60 22.88 32.77 42.27 

4.00 24.22 36.22 47.70 

4.40 25.37 39.37 52.64 

4.80 26.47 42.29 57.14 

5.20 27.54 44.68 61.31 

5.60 28.56 46.48 65.22 

6.00 29.54 48.20 68.92 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 03-31-2006 
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SEDCAD 4 for Windows 
1 

STEELHEAD DEVELOPMEr'\IT COMPANY 

Filename: ROAD GUTTER.sc4 

POND CREEK MINE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

ROAD GUTTER 

JLH 

Printed 03-31-2006 

® 
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2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

IJeslgn Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: ROAD GUTTER.sc4 Printed 03-31-2006 
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r,-,.-.,,rlnhl 100R D"m"'l" I C::t-hw"h 3 

( 
Type 

Stru (fiows Stru Musk. K Musk. X Description 
# into) # (hrs) 

Structure Networking: 

Null #1 ==> End 0.000 0.000 ROAD GUTTER 

Filename: ROAD GUTTER.sc4 Printed 03-31-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 1.500 1.500 8.54 0.50 

Filename: ROAD GUTTER.sc4 Printed 03-31-2006 
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SEDCAD 4 for Windows 
r:nn\lrinht 1 aaR Dornol,:, 1 <:::rhw:oh 

Structure # 1 (Nu//) 

ROAD GUTTER 

Filename: ROAD GUTTER.sc4 

Structure Detail: 

r;;;-, 
5 '0__!_,J 

Printed 03-31-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 1.500 0.008 0.000 0.000 BO.ODO M 8.54 0.496 

L 1.500 8.54 0.496 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope{%) 
Vert. Dist. Horiz. 01st. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

10.00 30.00 300.00 9.480 0.008 
flowing streams 

#1 1 Time of Concentration: 0.008 

Filename: ROAD GUTTER.sc4 Printed 03-31-2006 
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CALCULATED BY: JLH 3/31/2006 

CHECKED BY: ..c'/-,c-·("'J~--c►=-----trc,.c.r-c,.,~I ,~%~,-. 
C) 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: ROAD GUTTER 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

TRIANGULAR DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY= 

TOTAL DEPTH= 

8.5 CFS 
O FT 

2.60:1 
2.00:1 

0.1 FT/FT 
0.035 FT'(1/6) 

3.77 FT 
1.29 SQ.FT. 
0.34 FT 
6.59 FPS 

1.0 FT 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

0.75 FT 
0.38 FT 
1.90 SUPERCRITICAL 

(SLOPE OF ROAD WILL PROVIDE ADDITIONAL FREEBOARD) 

r::;) 
'02,, 
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( 

PART IV ATTACHMENT IV.7.D 
DIVERSION DITCH DESIGNS 

(Revision No. 2 Submittal) 
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R18515SEDCAD 4 for Windows 
f'nn>1rinht 1 OQA P<>mol<> I c::;,.n,_,,.n 

MACH MINING.--

Filename: DITCH C.sc4 

DITCH "C" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 



R18516SEDCAD 4 for Vlfindows 
r_,.,nurinht 10QR P:,,rn<>l:> I <:::rhu,:oh 2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH C.sc4 Printed 05-23-2006 



R18517SEDCAD 4 for Windows 
3 

Structure Networking: 

I 
Stru (flows, Stru Musk. K 

. I . Type Musk. X Descrip~ion . 
# into)·. # (hrs) . . . 

Null ! #1 ==> End 0.000 0.000 I DITCH C 

Filename: DITCH C.sc4 Printed 05-23-2006 



R18518SEDCAD 4 for Windows 
r..-.n.,cinht 1 OOR P:,n-,.cil"' I C:,-h,.,:oh 

4 

( Structure Summary: 

#1 39.500 

Fiiename: DfTCH C.sc4 Printed 05-23-2006 



R18519SEDCAD 4 for Windows 
rnn11rinht 1 ooi:i. P::amol,:, I C:.r-hur::ah 

Structure #1 (Null} 

DITCHC 

Filename: DITCH C.sc4 

Structure Detail: 

Printed 05-23-2006 



R18520SEDCAD 4 for Vv'indows 
rnn"rinhl 100R D::,mc,I::, I C:,-.hut::>h 

Subwatershed Hydrology Detail: 

Stru sws SWS Area-
~ # (acL,:· ~ 

- Peak.'' Runoff 
Discharge·. Volume 

(cfs)' 'i '" (ac-ft) 

#1 1 39.500 0.667 0.000 0.000 80.000 M 95.83 13.072 

:z; 39.500 95.83 13.072 

Subwatershed Time of Concentration Details: 

Stru sws -"La~d--~low c□-~dif:i;~- '.·1 
;~ (_'.} a 

- , Vert. Dist./ Hofiz. Dist.:;·;_·:· Velocity 
. 

# # 
Slope(%)", (ft)' . (ft) -- (fps) · - Time (hrs) 

., . 

#1 1 8. Large gullies, diversions, and low 1,-;n 9.00 900.00 3.000 0.083 
flowing streams 

.vv 

8. Large gullies, diversions, and low 
0.25 7.88 3,155.00 1.500 0.584 

fiowing streams 

#1 1 Time of Concentration: 0.667 

( 

( 

Filename: DITCH C.sc4 Printed 05-23-2006 
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l 

CALCULATED BY: JLr-l, ,. 5/24/2006 
CHECKED BY~-1,/ji/ t.,._/,ztJ/or, 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH C 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY= 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

95.8 CFS 
12 FT 

2.00:1 
2.00:1 
0.0025 FT/FT 
0.033 FT'(1/6) 

20.95 
32.05 
1.53 
2.99 

FT 
SQ.FT. 
FT 
FPS 

1.09 FT 

3.1 FT 

t 
3.1 FT 

1 I · -:,,.,,,,:::,.,, .... ·.···················--··············'''''''··'2:J 1 
2.0 2.0 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vd•1t3) 

2.00 
1.60 
0.42 

-E--12.0 FT---->-

FT 
FT 
SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R18522SEDCAD 4 for Windows 

MACH MINING 

Filename: DITCH D.sc4 

DITCH "D" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 



R18523SEDCAD 4 for Windows 
('nnucinht 1 OOA. P::>m<>l::i I ~,.1-,,..,.,1-, 

General Information 

Storm Information: 
Storm Type: NRCS Type JI 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH D.sc4 Printed 05-23-2006 



R18524SEDCAD 4 for Windows 
~nnurinht 1 OOR P::,mob I ~,-h,.t<>h 3 

( 
Type 

Stru (flows Stru Musk. K" . · 
M~sk. X I De~~ription 

,. 
.. 

# into) #-'< (hrs) , . 

Structure Networking: 

Null #1 ==> End 0.000 0.000 j DITCH D 

l 
Filename: DITCH D.sc4 Printed 05-23-2006 



R18525SEDCAD 4 for Vlfindows 
r""""rinht 1 CCR P,:,m,:,,l,:,, I ~,.h,.,"h 4 

( Structure Summary: 

#1 41.000 41.000 99.13 13.57 

( 

Filename: DITCH D.sc4 
Printed 05-23-2006 



R18526

( 

SEDCAD 4 for Windows 
rnn\lronht 1aOR D,:,m,:,I::, t c:;,..i,,,.,:::,h 

Structure #1 (Nul!) 

DITCHD 

Filename: DITCH D.sc4 

5 

Structure Detail: 

Printed 05-23-2006 



R18527
SEDCAD 4 for Windovvs 

6 

Subwatershed Hydrology Detail: 
Time of 

-,· ' .:., .. ' Peak , ' Runoff 

Stru sws SWS Area 
Cone 

Musk K, Curve11 ,. 
Discharge' Volume 

MuskX UHS 
# # (ac) (hrs) Numbei 

(hrs) ' 

(cfs) (ac·ft) 

#1 1 41.000 0.671 0.000 0.000 80.000 M 99.13 13.568 

E 41.000 99.13 13.568 

Subwatershed Time of Concentration Details: 

Stru SWS .. " ' . ,' . ' 'j', ,, ' ., . "' 
Slop ('A)" ,: ,veit. [list. ' Horiz. Dist. "Velocity 

. ~ 

Land-FloW Corldition~ , -~,~.:,:,:' '.· Time (h(s)· 
# # ',-,, <. e o , . .• (ft) (ft) . (fps)• : 

#1 l 
8. Large gullies, diversions1 and low 1.00 9.00 900.00 3.000 0.083 
flowing streams 

8. Large gullies, diversions, and low 27.69 72.00 260.00 15.780 0.004 
flowing streams 

8. Large gullies, diversions, and low 0.25 7.88 3,155.00 1.500 0.584 
flowing streams 

#1 1 Time of Concentration: 0.671 

( 

Filename, DITCH D.sc4 Printed 05-23-2006 



R18528SEDCAD 4.0 
(':,..n.,cinhl 1aaR Do,mob I <:;,,1,.,.,::,h 

1 

CULVERT NO. 1 

Culvert Inputs: 

. Length (ft) SI (
"¾')• M . , ' • •H, 1;,ax.,t:, ;, .. Tailw~tcii' LEonstrs acnoceef . ope 0 0 - . , annmg s n:·. eauwa er-. 

· ' .~ (ft)' ': (ft) ' (Ke)' : 

Culvert Results: 

C 

'SEDCAD Utility Run 

30.00 3.00 0.0240 5.00 0.00 0.90 

Minimum pipe diameter required: 36 inches 

Detailed Perforrnance Curves 
Design Discharge = 49.56 cfs 'f-._ 2 p,pes ::.. 99, \3 c. C's 

Maximum Headwater = 5.00 ft 

(BOLD indicates design pipe size) 

0.50 1.86 2.22 2.59 

1.00 5.24 6.28 7.33 

1.50 9.62 11.54 13.47 

2.00 14.81 17.77 20.73 

2.50 20.69 24.83 28.97 

3.00 26.85 32.64 38.08 

3.50 31.83 41.13 47.99 

4.00 36.21 47.70 58.63 

4.50 40.12 53.79 67.36 

5.00 43.68 59.27 75.38 

5.50 46.97 64.27 82.63 

6.00 50.04 68.91 89.30 

6.50 52.94 73.27 95.50 

7.00 55.69 77.37 101.32 

7.50 58.30 81.27 106.82 

Printed 05-23-2006 



R18529

CALCULATED BY: JLbl:7 / ,4124/2006, 

CHECKED BY(7/~/4/"1'l/ :'tl.,?{>IO/4 
r- - ' 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 

CHANNEL SLOPE= 

MANNING'S N = 

OUTPUT: 

DITCH D 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 

AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

99.1 
12 

2.00:1 
2.00:1 
0.33 

0.035 

14.31 
6.72 
0.47 
14.74 

CFS 
FT 

FT/FT 
FT'(1/6) 

FT 
SO.FT. 
FT 
FPS 

1.30 FT 

1.8 FT 

t 
1.8 FT 

2.0 
···•:•.·.•.·.·.·.•.·.·.·.·.·.·.·.·.·.·.•-·.•-•:• 

DEPTH OF FLOW = 0.52 FT 

MEAN DEPTH= 0.48 FT 
FROUDE NO.= 3.76 SUPERCRITICAL 

(1 +0.025vdA1 /3) 

(CHANNEL LINING: GROUTED RIPRAP) 



R18530

C 

SEDCAD 4 for Windows 
r'nn"nnht 1aaA P,::,mol"' I C::.r-hu,,:,h 

MACH MINING 

Filename: DITCH E.sc4 

DITLH "E" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 



R18531
SEDCAD 4 for Windovvs 
,..,...,....,,.;r,ht 1 OOA D<>rno.l,:, I i:::,.h,.1:,h 2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

D~sign Storm: 100 yr-6 hr 

Rainfall Depth: 6.210 inches 

C 

Filename: DITCH E.sc4 
Printed 05-23-2006 



R18532
SEDCAD 4 for Vvindows 
f'nnurinhf 100A D:,mt>l:, I C::.,-,hw:,k 

3 

Structure Networking: 
Type,: ', 

Null #1 ==> End I 0.000 0.000 I DITCH E 

File.name: DITCH E.sc4 Printed 05-23-2006 



R18533
SEDCAD 4 for \IVindows @ 

4 

Structure Summary: 
Immediate··· Total '· Peak 

Total, 

Contributing Contributing 
Discharge .. 

Runoff 

Area Area Volume 

(ac) .. (acj · 
{cfs) .· ' 

(ac-ft) 

#1 42.000 42.000 101.89 13.90 

Filename: DITCH E.sc4 Printed 05-23-2006 



R18534
SEDCAD 4 for Windows 

Structure # 1 (Null) 

DJTCHE 

Filename: DITCH E.sc4 

5 

Structure Detail: 

Printed 05-23-2006 



R18535
SEDCAD 4 for VVindows 
rnn\lrinhl 100!:1. P::amo!::, J <::r-h .. ,::ih 6 

Subwatershed Hydrology Detail: 

SWSArea 
Time of Musk K ,·. Curve 

Peak Runoff 

Stru , sws Cone Musk X . UHS Discharge Volume 

# # (ac) , (hrs) Number 
. 

.. (hrs) •, " ·. (cfs) (ac-ft) 

#1 1 42.000 0.667 0.000 0.000 80.000 M 101.89 13.899 

~ 42.000 101.89 13.899 

Subwatershed Time of Concentration Details: 

Stru sws. 
. _, - . J'- - .• 

"' 
·,:·. •.-" ·,"-- '" Vert. Dist. :_ Horiz. Dist •• '. Velocity 

" 

•' Land Flow Conditi~n . ,· ,,~ s1oi>• (%J · 
. , Ti°me

0

(hrs) 

# # 
<· . . (ft) (ft) .. · (fps) . r· ' .. 

#1 1 
8. Large gul!!es, diversions, and low 1.00 9.00 900.00 3.000 0.083 

flowing streams 

8. Large gullies, diversions, and low 0.25 7.88 3,155.00 1.500 0.584 

flowing streams 

#1 1 Time of Concentration: 0.667 

Filename; DITCH E.sc4 
Printed 05-23,2006 
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CALCULATED BY: JLM/ , ~5124/2006 

( CHECKED BY;:J!.,V,/1(/ f~/7-qlo(, 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

( 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH E 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

101.9 CFS 
12 FT 

2.00:1 
2.00:1 
0.0025 FT/FT 
0.033 FP(1/6) 

21.27 FT 
33.45 SQ.FT. 
1.57 FT 
3.05 FPS 

1.10 FT 

3.2 FT 

DEPTH OF FLOW= 2.07 FT 

MEAN DEPTH = 1.65 FT 
FROUDE NO.= 0.42 SUBCRITICAL 

(1 +0.025vd'1/3) 

(CHANNEL LINING: SOIL AND GRASS) 



R18537SEDCAD 4 for Windows 
rnn\trinht 1 COA D~m<>l::i I .C:.rh .. 1:ih 

MACH MINING 

Filename: DITCH F .sc4 

DITCH "F" 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

(ii) 
1 

Printed 05-23-2006 



R18538SEDCAD 4 for Windows 
2 

( 
General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH F .sc4 
Printed 05-23-2006 



R18539SEDCAD 4 for Windows 
3 

Structure l'let'norking: 

Type I 
Stru (flows Stru 

' M~\ Ko_ {-~~t )( I E~shriptiqri 
# into) # 

. . { 
. . rs .. , •<·· ...... ~,, ~ , 

Null I #1 ==> End 0.000 0.000 I DITCH F 

Filename: DITCH F.sc4 
Printed 05-23-2006 



R18540SEDCAD 4 for Windows 
rnnvcinht 1 OCR P::,n,ol::, I ~,..t,u,::,h 

Structure Summary: 

#1 49.400 49.400 119.34 

Filename: DITCH F .sc4 

Total 
Runoff. 
Volu·me 2 

1~c-ft) · 
16.35 

4 

Printed 05-23-2006 



R18541SEDCAD 4 for Windows 
rnn"rinht 1 OOA; Dom,:,.!::, I .~,-h,.,,::,h 

Structure #1 {Null) 

DITCHF 

Filename: DITCH F.sc4 

5 

Structure Detail: 

Printed 05-23-2006 



R18542SEDCAD 4 for Windows (fj) 
6 

Subwatershed Hydrology Detail: 
'-{•c~~:C -· j . Peak_ Runoff 

UHS - ",;:.~i::charge ... Volume 

.. · . · (cfs) (ac-ft) ' 

#1 1 49.400 0.672 0.000 0.000 80.000 M 119.34 16.348 

L 49.400 
119.34 16.348 

Subwatershed Time of Concentration Details: 

Stru SWS . ' . 
. sio~e (0/;): 

Vert. Dis£,,:· Horiz. Dist.'. ·' Velocity 

# # 
Land Flow Condition' 

' {ft) (ft) ·- (fps) . 
Time (hrs) 

-
.. .. - . 

#1 i 
8. Large gullies, diversions, and !ow 1.00 9.00 900.00 3.000 0.083 
flowing streams 

8. Large gullies, diversions, and low 28.67 86.00 300.00 16.060 0.005 
flowing streams 

8. Large gullies, diversions, and low 0.25 7.88 3,155.00 1.500 0.584 
flowing streams 

#1 1 Time of Concentration: 0.672 

Filename: DITCH F.sc4 Printed 05-23-2006 



R18543SEDCAD 4.0 
rnrwrinht 100A t>,::,mole, I ,C:::rh,•1:::1h 

( 

Culvert Inputs: 

Culvert Results: 

( 

SEDCAD Utility Run 

CULVERT NO. 2 

30.00 3.00 0.0240 5.05 0.00 0.90 

Minimum pipe diameter required: 36 inches 

Detailed Perfor..mance Curves 

Design Discharge= 59.67 cfs t '2..p,pes"' I /Cf. 3 i../c.~.s 

Maximum Headwater= 5.05 ft 

(BOLD indicates design pipe size) 

0.50 1.88 2.26 2.63 

1.01 5.32 6.38 7.44 

1.51 9.76 11.72 13.67 

2.02 15.03 18.03 21.04 

2.53 21.00 25.20 29.41 

3.03 27.09 33.13 38.65 

3.54 32.15 41.55 48.71 

4.04 36.54 48.21 59.51 

4.55 40.45 54.31 68.11 

5.05 44.02 59.78 76.13 

5.56 47.32 64.80 83.39 

6.06 50.40 69.45 90.06 

6.57 53.31 73.81 96.27 

7 .07 56.06 77.92 102.10 

7.58 58.69 81.83 107.62 

1 

Printed 05-23-2006 



R18544

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 

BOTTOM WIDTH= 

SIDE SLOPE 1 = 
SIDE SLOPE 2 = 

CHANNEL SLOPE= 

MANNING'S N = 

OUTPUT: 

DITCH F 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 

AREA OF FLOW = 

HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY= 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

119.3 
12 

2.00:1 
2.00:1 
0.33 
0.035 

14.57 
7.57 
0.52 
15.76 

CFS 
FT 

FT/FT 
FT'(1/6) 

FT 
SQ.FT. 
FT 
FPS 

1.33 FT 

1.9 FT 

DEPTH OF FLOW= 

MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vd'1/3) 

0.58 
0.53 
3.82 

-12.0 fT----S,. 

FT 
FT 
SUPERCRITICAL 

(CHANNEL LINING: GROUTED RIPRAP) 



R18545SEDCAD 4 for Windows 
r nn\lrinhl 1 OOA P:::imo!:, I ~,-h,.r.:,h 

( 

MACH MINING 

Filename: DITCH G.sc4 

DITCH "G" 

JLH 

ALLIANCE CONSULTING INC 

124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 



R18546SEDCAD 4 for Windows 
(" """rinht 1 QOA O,:,mol"' I C::l"h,.,,:,h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr· 6 hr 

Rainfall Depth: 6.210 inches 

l 
Filename: DITCH G .sc4 

Printed 05-23-2006 



R18547SEDCAD 4 for Windows 
rnn"rir,hl 1CIOR P::im<>I::> I C:rh,u::>h 

Structure Networking: 

Type· 

Null I #1 ==> End I 0.000 0.000 I DITCH G 

Filename: DITCH G.sc4 Printed 05-23-2006 



R18548SEDCAD 4 for Windows 
rnn\lrinhl 1 QQJ:I P:,,mcl,:, l C:::rhw:::ih 

( Structure Summary: 

#1 7.200 7.200 28.29 2.38 

Filename: DITCH G.sc4 Printed 05-23-2006 



R18549

( 

SEDCAD 4 for Windows 

Structure #1 (Null) 

DITCHG 

Filename: DITCH G.sc4 

Structure Detail: 

Printed 05-23-2006 



R18550SEDCAD 4 for Windows 

( Subwatershed Hydrology Detail: 

Stru SWS , , . SWS Area 

(ac) i' 

#1 1 7,200 0,170 0.000 0.000 BO.ODO M 

7.200 

•. Peak,'.'.'•!: ' Rµnoff,:' 
' Discharge··,,·, ;, Volume' 
,c-.- ;~ •.. :,;~ ./~ ,; ___ ,. :-

".C: (cfs}'f i• (ac·ft) ' 

28.29 2.383 

28.29 2.363 

Subwatershed Time of Concentration Details: 

l 

Stru 
#· 

#1 

1 
B. Large gullies, diversions, and low 
flowing streams 

8. Large gullies, diversions, and low 
flowing streams 

1 Time of Concentration: 

Filename: DITCH G.sc4 

1.00 

0.25 

5.00 500.00 3.000 0.046 

1.67 670.00 1.500 0.124 

0.170 

Printed 05-23-2006 



R18551

CALCULATED BY: JLl;I 5/24/2006 

CHECKED BY:;(5 ._.. l:-J?'I l,/ Zn/oe,_ 
/ .. . . 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CON FIGURA TJONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 

MANNING'S N = 

OUTPUT: 

DITCH G 

TRAPEZOIDAL DITCH 

WETTED PERIMETER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

28.3 
12 

2.00:1 
2.00:1 
0.0025 
0.033 

CFS 
FT 

FT/FT 
FP(1/6) 

16.47 FT 
14.00 SQ.FT. 
0.85 FT 
2.02 FPS 

1.05 FT 

2.1 FT 

.,___12.0 FT--i>-

DEPTH OF FLOW = 1.00 FT 

MEAN DEPTH = 0.88 FT 

FROUDE NO. = 0.38 SUBCRITICAL 

(1 +0.025vdA1 /3) 

(CHANNEL LINING: SOIL AND GRASS) 



R18552SEDCAD 4 for Windows 
r,-,n11cinht 100R D::....,cl;:,. I ~,-hu,::,h 

MACH MINING 

Filename: DITCH H.sc4 

DITCH "H" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 



R18553

_,,,=,--c,., 

SEDCAD 4 for Windows 
rnnurinht 1 OOR D::>m<>I::> I C:,.,hu,::,h 

<cw 
2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6,210 inches 

Filename: DITCH H.sc4 Printed 05-23-2006 



R18554SEDCAD 4 for Windows 
r """rinhl 1 co.A. P::,mc,l::, I C:::,-h,M::,h 3 

Structure Networking: 

Type. 

Null #1 ==> End I 0.000 0.000 I DITCH H 

Filename: DITCH H.sc4 
Printed 05-23-2006 



R18555SEDCAD 4 for Windows 

Structure Summary: 
? ,Immediate , · Total 

. Total . Peak 
Contributing· - Contributing - Discharge 

Runoff 

Aiea Area Volume 

(ac) · (ac) 
{cfs) '. (ac-ft) 

#1 11.500 11.500 37.18 3.81 

Filename: DITCH H.sc4 
Printed 05-23-2006 



R18556

L 

SEDCAD 4 for Windows 
rnn11rinht 1aaA P::,mcil:, I C::rh,.,::,h 

Structure #1 (Nu!I) 

DITCHH 

Filename: DITCH H.sc4 

Structure Detail: 

Printed 05-23-2006 



R18557SEDCAD 4 for Windows 
r.nr"'rinht 1 00R P:::,m.:.I:> I C:::..-h,.,:::oh 

Subwatershed Hydrology Detail: 
. Time of 

.~•-, Peak Runoff 

Stru sws sws Area Musk K. .. , . .· Curve Discharge · Cone " Musk X, • , .. " '"it• 1 ... UHS Volume. 
4 4 

(ac), · (hrs)_ Numbet, ~ ~ 

. (firs) :.,.,:.:. . ; .: ·:,,. ·. .. (cfs), : ;_ (ac'.ft) c, . ' - '' -~ . ... '..· . ;,~,-::,,~_- .. 

#1 1 11.500 0.356 0.000 0.000 80.000 M 37.18 3.806 

I: 11.500 37.18 3.806 

Subwatershed Time of Concentration Details: 
SWS· 

. ' <, ,_, ·" ,·.,,· . 
Vert. Dist. Horiz. Dist. Velocity'_' · · Stru· 

Land Flow Condition 
. . . Slo.pe (%) . Time (hrs) 

# # ,• (ft) . - (ft) --~ :, " (fps)- , 

#1 1 
8. Large gullies, diversions, and low 1.00 
flowing streams 

5.20 520.00 3.000 0.048 

8. Large gullies, diversions, and low 
flowing streams 

0.25 4.17 1,668.00 1.500 0.308 

#1 1 Time of Concentration: 0.356 

Filename: DITCH H.sc4 Printed 05-23-2006 



R18558

( 
CALCULATED BY: JLH. 5/24/2006 

CHECKED BY: ,c1--1,:,l ffe ,r.tz,./4 q ,,,-- ' - , 
C) 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH H 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED = 

TOTAL DEPTH = 

37.2 
12 

2.00:1 
2.00:1 
0.0025 
0.033 

17.23 
16.78 
0.97 
2.21 

CFS 
FT 

FT/FT 
FP(1/6) 

FT 
SQ.FT. 
FT 
FPS 

1.06 FT 

2.2 FT 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vdA1/3) 

1.17 
1.01 
0.39 

FT 
FT 
SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R18559SEDCAD 4 for Vlfindows 
rnn,,rinht 1aaR P::>m0b l C:.-h,.,,:,h 

Filename: DITCH !.sc4 

l\1ACH MINING 

ti rrr1-1 "T" .., ... -·. -

JLH 

ALLIANCE CONSULTING INC 

124 PHILPOTT LANE 

BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-21-2006 



R18560SEDCAD 4 for Vvindows 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

( 

Filename: DfTCH !.sc4 
Printed 06-21-2006 



R18561SEDCAD 4 for Vlfindows 
rn,..,minht 100R i:>,;,mol,:, I C:::,-h .. ,,;,h 

Structure Networking: 

Type I 
Stru (fiows ·, Stru Musk, K 

Musk. _X I Description 
# into) # (hrs) 

Null I #1 ==> End 0.000 0.000 I DITCH I 

Fiiename: DITCH 1.sc4 Printed 06-21-2006 



R18562SEDCAD 4 for V1flndows 
r,....,..,rjnhl 1aaA D,::,m,:,b I C:r-h,.,,::,h 

Structure Summary: 
Immediate Total Peak 

Contributing Contributing Discharge 
Area Area 

(ac) (ac) 
(cfs) 

#1 25.700 25.700 82.86 

Filename: DITCH Lsc4 

Total 
Runoff 
Volume 

(ac-ft) 

8.51 

. / o, 1 
_y 

4 

Printed 06-21-2006 



R18563SEDCAD 4 for Vvindows 
5 

Structure Detail: 

Structure #1 (Null) 

DITCH I 

Filename: DITCH l.sc4 
Printed 06-21-2006 



R18564SEDCAD 4 for Windows 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru SWS Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) 

(cfs) (ac-ft) 

#1 1 25.700 0.359 0.000 0.000 80.000 M 82.86 8.505 

L 25.700 
82.86 8.505 

Subwatershed Time of Concentration Details: 

5tru SWS 
.. · Vert. Dist. · Horiz. Dist. 

1 . . 

Land Flow Condition Slope (%) 
Ve OClty · Time (hrs) 

# # 
(ft) (ft) (fps) 

1/1 1 
8, Large gullies, diversions, and low 1.00 5.20 520.00 3.000 0.048 

flov.;lng streams 

8. Large gullies, diversions, and low 24.21 46.00 190.00 14.760 0.003 

flowing streams 

B. Large gullies, diversions, and low 0.25 4.17 1,668.00 1.500 0.308 

flowing streams 

#1 1 Time of Concentration: . 

0.359 

Filename: D!TCH l.sc4 
Printed 06-21-2006 



R18565SEDCAD 4.0 

( 
Culvert Inputs: 

Culvert Results: 

SEDCAD Utility Run 

CULVERT NO. 3 

Length (ft) Slope (%) Manning's n 
Max. Tailwater -

Headwater 
(ft) 

(ft) 

30.00 3.00 0.0240 5.60 0.00 

Minimum pipe diameter required: 42 inches 

Detailed Performance Curves 

Design Discharge = 82.86 cfs 

Maximum Headwater = 5.60 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) -' (cts) . . -~, (cfs) 

(ft) - ·~·+ 
( 42 in) ·. ( 36 in) ( 45 in) 

0.56 2.63 3.07 3.29 

1.12 7.45 8.69 9.31 

1.68 13.68 15.96 17.10 

2.24 21.06 24.57 26.33 

2.80 29.44 34.34 36.79 

3.36 38.69 45.14 48.36 

3.92 46.65 56,88 60.94 

4.48 53.56 67.01 73.53 

5.04 59.68 75.99 84.06 

5.60 65.22 84.01 93.58 

6.16 70.34 91.32 102.22 

6.72 75.09 98.10 110.18 

7.28 79.57 104.44 117.60 

7.84 83.82 110.41 124.58 

8.40 87.85 116.08 131.19 

(1C>S} 
1 ···-··· 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 06-21-2006 



R18566

CALCULATED BY: JL!;; • 6/29/2006 

CHECKED BY: ;r(7JJ-;tJ'/ &,i-"<>lor.. 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 

SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 

MANNING'S N = 

OUTPUT: 

DITCH! 

TRAPEZOIDAL DITCH 

WETTED PERIMETER = 

AREA OF FLOW= 
HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

82.9 
12 

2.00:1 
2.00:1 
0.33 

0.035 

14.07 
6.00 
0.43 

13.81 

CFS 
FT 

FT/FT 
FT'(1/6) 

FT 
SQ.FT. 
FT 
FPS 

1.27 FT 

1.7 FT 

DEPTH OF FLOW = 

MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vd'1/3) 

0.46 
0.43 
3.70 

FT 
FT 
SUPERCRITICAL 

(CHANNEL LINING: GROUTED RIPRAP) 



R18567SEDCAD 4 for Windows 

MACH MINING 

Filename: DITCH J.sc4 

DITCH ''J" 

JLH 

ALUANCE CONSULTING INC 

124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-23-2006 



R18568SEDCAD 4 for Windows 
rnn,mnht 1 OQR D::imcl<> I <:::rh1•1<>h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH J.sc4 
Printed 05-23-2006 



R18569SEDCAD 4 for Windows 
rn"",rinhl 10QR P:>mc.l<> I <;:.rhu,<>h 

Structure Netv.torking: 

Type 

Null #1 ==> End I 0.000 0.000 I DITCH J 

Filename: D!TCH J.sc4 
Printed 05-23-2006 



R18570SEDCAD 4 for Winc!ov.rs 
rnn11rinht 10QR P::>m<>b I C:.:.rh,•1:::oh 

( Structure Summary: 

#1 7.900 7.900 31.07 

Filename: DITCH J.sc4 

· Total 
Runoff· 
Vo!umff 

(ac-ft):, 

2.61 

Printed 05-23-2006 



R18571SEDCAD 4 for Vlfindows 
rnn11rinht 100A P::,mol:::, I <:::...-h,u<>h 

Structure Detail: 

Structure #1 (Null) 

DITCHJ 

Filename: DITCH J.sc4 Printed 05-23-2006 



R18572SEDCAD 4 for \l\findows 
r """rinht 1 CCR P::am,:,I:, I <::.,-h,.,,,n 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K 

. Peak Runoff 

Stru sws 
.,· Curve --

_, UHS .- ·ofsc~ar9e .. · .. 
Cone. 

(hrs) :'.' •. '. .. 
MuskX. . , 

' Volume. 

~ ~ 

(ac) .',/i .. . ·;._ . .,,,_:: Numiier 
~ ~- (cfsj:-L, : 

(hrs).' , .. I '"0'' 1- ' ! . _,_ :· 
(ac-ft) • 

#1 1 7.900 0.169 0.000 0.000 80.000 M 31.07 2.614 

:z:; 7.900 
31.07 2.614 

Subwatershed Time of Concentration Details: 

Stru SWS 
Land Flow Condition. Slope(%) 

Vert, Dist .. , Horiz. Dist. Velocity Time (hrs) 

# # 
. (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions1 and low 1.00 5.00 500.00 3.000 0.046 

flowing streams 

8. Large gullies, diversions, and low 0.25 1.67 668.00 1.500 0.123 

flowing streams 

#1 1 Time of Concentration: 
0.169 

Fiiename: DITCH J.sc4 
Printed 05-23-2006 



R18573

( 

CALCULATED BY: JLH 5/24/2006 I 

CHECKED BY~-jf:J::22'.'.} 1,,12al~t., 
C) 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH J 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

31.0 
12 

2.00:1 
2.00:1 
0.0025 
0.033 

16.72 
14.88 
0.89 
2.08 

CFS 
FT 

FT/FT 
FT'(1/6) 

FT 
SQ.FT. 
FT 
FPS 

1.05 FT 

2.1 FT 

DEPTH OF FLOW= 
MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vd'1/3) 

1.05 
0.92 
0.38 

+----12.0 FT--i> 

FT 
FT 
SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R18574SEDCAD 4 for VVindows 

MACH MINING 

Filename: D!TCH K.sc4 

DITCH "K" 

JLH 

ALLIANCE CONSULTING INC 

124 PHILPOTT LN 

BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 

1 

Printed 01-08-2007 



R18575SEDCAD 4 for Windows 
2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH K.sc4 
Printed 01-08-2007 



R18576SEDCAD 4 for Windows 
r,-.,wrinhl 1aas:i _ ?nfl? D:,mo!,:, I C:rhu,::ih 3 

Structure Networking: 

Type 
Stru (flows Stru 

I 
Musk. K 

Musk. X I Description 
# into) # (hrs) 

Null #1 ==> End I 0.000 0.000 I DITCH K 

Filename: DITCH K.sc4 Printed 01-08-2007 



R18577SEDCAD 4 for \/Vindows 
r,-,,wrinhl 10QJ:l._')f'Lfl? P,:,mc.b I C:.,-hw:ih 4 

Structure Summary: 
Immediate Total Peak 

Total 

Contributing Contributing 
Discharge 

Runoff 

Aiea Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 10.800 10.800 34.53 2.85 

( 

l 
Filename: DITCH K.sc4 

Printed 01-08-2007 



R18578

l 

SEDCAD 4 for \I\Findows 

Structure # 1 (Nu/!) 

DITCHK 

Filename: DITCH K.sc4 

5 

Structure Detail: 

Printed 01-08-2007 



R18579SEDCAD 4 for \l\findows 
6 

( Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru SWS Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) 

(cfs) (ac-ft) 

#1 1 10.800 0.368 0.000 0.000 80.000 M 34.53 2.852 

L 10,800 
34.53 2.852 

Subwatershed Time of Concentration Details: 

Stru sws Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# # 
(ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 5.20 520.00 3.000 0.048 

flowing streams 

8. Large gullies1 diversions, a~d low 0.25 4.32 1,730.00 1.500 0.320 

flowing streams 

#1 1 Time of Concentration: 
0,368 

Filename: DITCH K.sc4 
Printed 01-08-2007 



R18580

CALCULATED BY: JLH 1/8/2007 
CHECKED BY:X,'--i,L_c,,.--------,-1 /7 y,"';-c;/-=-Dc,7,--

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 

SIDE SLOPE 1 = 
SIDE SLOPE 2 = 

CHANNEL SLOPE= 

MANNING'S N = 

OUTPUT: 

OITCH K 

TRAPEZOIDAL DITCH 

\Jl!ETTED PERIMETER ;; 

AREA OF FLOW = 

HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

34.5 CFS 
12 FT 

2.00:1 
2.00:1 
0.0025 FT/FT 
0.033 FT'(1/6) 

17.02 
15.98 
0.94 
2.16 

FT 
SO.FT. 
FT 
FPS 

1.06 FT 

2.2 FT 

~o~< 
DEPTH OF FLOW = 

MEAN DEPTH= 

FROUDE NO.= 

(1+0.025vd'1/3) 

1.12 
0.97 
0.39 

-E--12.0 FT--;;. 

FT 
FT 
SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 

0iJ 



R18581SEDCAD 4 for \IVindows 

MACH Mif'ilING 

Filename: DlTCH L.sc4 

DITCH "l" 

JLH 

ALLIANCE CONSULTING INC 

124 PHILPOTT LANE 

BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-28-2006 



R18582SEDCAD 4 for \lliindows 
rnn"rinht 1 QOA D:,m,:,,I<> I C::.r+11.,:,h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH L.sc4 Printed 06-28-2006 



R18583SEDCAD 4 for Vvindows 
r'nnurinht 100R Do,mol<> I C::.r-hw:,h 01) 

Structure Neti,vorking: 
Type I 

Stru (flows Stru Musk. K Musk. X .1 D~scription 
# into) # (hrs) 

Null I #1 ==> End 0.000 0.000 j DITCH L 

Filename: DITCH Lsc4 Printed 06-28-2006 



R18584SEDCAD 4 for Windows 

( Structure Summary: 
Immediate Total . i 

· Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) · (ac) 
(cfs) (ac-ft) 

#1 37.000 37.000 117.98 12.24 

Filename: DITCH L.sc4 
Printed 06-28-2006 



R18585

( 

SEDCAD 4 for V\/'indows 
f':nn"rinht 1 aaR O::,rnob I C.rhw::>h 

Structure # 1 (Nu!!) 

DITCH L 

Filename: DITCH L.sc4 

Structure Detail: 

Printed 06-28-2006 



R18586SEDCAD 4 for Vlfindows 
rnn11rinht 1aaR P::,n,cl,:, 1 q_,-h,-,::ih 

Subwatershed Hydrology Detail: 

SWSArea 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 
# # 
~ ~ (acj 

(hrs) 
(hrs) Number (cfs) (ac-ft) 

#1 1 37.000 0.371 0.000 0.000 80.000 M 117.98 12.245 

z.: 37.000 117.98 12.245 

Subwatershed Time of Concentration Details: 

Stru SWS 
Land Flow Condition Slope (%) Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gu!Hes; divers:ions1 and low 1.00 5.20 520.00 3.000 0.048 
flowing streams 

8. Large gullies, diversions, and low 21.50 43.00 200.00 13.910 0.003 
flowing streams 

8. Large gullies, diversions, and low 0.25 4.31 1,728.00 1.500 0.320 
flowing streams 

#1 1 Time of Concentration: 0.371 

l 
Filename: DITCH L.sc4 Printed 06-28-2006 



R18587
SEDCAD 4.0 

CULVERT NO. 6 

Culvert Inputs: 

Length (ft) 
Max.- Tailwater · 

Entrance 

Slope(%) ,Manning 1s n ~ Headwater · (ft). 
Loss Coef. 

. . (ft) . (Ke) 

30.00 3.00 0.0240 5.00 0.00 0.90 

Culvert Results: 

Minimum pipe diameter required: 36 inches 

SCDCAD Utility Run 

Design Discharge= 59.00 cfs 1- 2. p,pes ""117,CJ '2c..C.s 

Maximum Headwater = 5.00 ft 

(BOLD indicates design pipe size) 

Discharg~ 
. ' ( . 

.. ~ ,,.,.,,_ Discharge;, : Discharge , 
Headwater ~cfs), .•,.•r -';(cfs) <>. (cfs) . 

(ft) ..• 
. 

. .• ( 30 -i~f j: 
·: :'s. '. •~,·1.;,.;,,., ,-., •· ",,:;, . : . 

' ·. " (36irt}i""i:i:'' (( 42.in) · · .. 

0.50 1.86 2.22 2.59 

1.00 5.24 6.28 7.33 

1.50 9.62 11.54 13.47 

2.00 14.81 17.77 20.73 

2.50 20.69 24.83 28.97 

3.00 26.85 32.64 38.08 

3.50 31.83 41.13 47.99 

4.00 36.21 47.70 58.63 

4.50 40.12 53,79 67.36 

5.00 43.68 59.27 75.38 

5.50 46.97 64.27 82.63 

6.00 50.04 68.91 89.30 

6.50 52.94 73.27 95.50 

7..00 55.69 77.37 101.32 

7.50 58.30 81.27 106.82 

Printed 06-28-2006 
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CALCULATED BY: JLH 6/2812006 

------~c~H~E~C=KED BY;f/y@l t,,J;,,q/or,. 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH L 

TRAPEZOIDAL DITCH 

VVETTED PER!METER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

118.0 CFS 
12 FT 

2.00:1 
2.00:1 
0.33 FT/FT 

0.035 FT'(1/6) 

-< A CCC: FT l~.VV 

7.51 SQ.FT. 
0.52 FT 

15.69 FPS 

1.33 FT 

1.9 FT 

t 
1.9 FT 

1 l.S':::.,:,.,:-.•.·.·.·.·.•.•.·.·.-.·.·.·.·.·.·.·.·.·.·=''';::::::>=·· I 1 
2.0 2.0 

DEPTH OF FLO\,V = 

MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vd'1i3) 

<e-----12.0 FT---S> 

0.57 FT 
0.53 FT 
3.81 SUPERCRITICAL 

(CHANNEL LINING: GROUTED RIPRAP) 



R18589SEDCAD 4 for Vlfindows 
rnnurinhl 1QQA _?nn? O::,mob I <::c..-h,u::,h 

MACH MINING 

Filename: DITCH fv'i.sc4 

DITCH "M" 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LN 

BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 

1 

Printed 01-08-2007 



R18590SEDCAD 4 for \1\/indows 
2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

( 

Filename: DITCH lv1.sc4 
Printed 01-08-2007 



R18591SEDCAD 4 for Windows 0 
3 

Structure Net"rA.torking: 

Type 
Stru (fiows Stru I Musk. K Musk. X I Description 

# into) # (hrs) 

Null #1 ==> End I 0.000 0.000 ! DITCH M 

Filename: DITCH M.sC4. 
Printed 01-08-2007 



R18592SEDCAD 4 for Vvindows 
r,-,.-.,mnhl 1 oaR _ ?nn? D,:,rnol::o 1 C::,-h,.,:ih 

4 

Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Vo!urne 

(ac) (ac) 
(cfs) (ac-ft) 

#1 14.500 14.500 75.40 5.39 

( 

Filename: DITCH lvi.sc4 Printed 01-08-2007 



R18593SEDCAD 4 for Windows 

Structure # 1 (Null) 

DITCHM 

Filename: DITCH rvi.sc4 

Structure Detail: 

@) 
5 

Printed 01-08-2007 



R18594SEDCAD 4 for Windows @) 
6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru sws Cone Discharge Volume 
• # 

MuskX UHS 
~ (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 14.500 0.277 0.000 0.000 87.000 F 75.40 5.390 

E 14.500 75.40 5.390 

Subwatershed Time of Concentration Details: 

Stru sws 
Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 10.00 40.00 400.00 9.480 0.011 
flowing streams 

8. Large gullies, diversions, and low 0.50 10.17 2,035.00 2.120 0.266 
flowing streams 

8. Large gullies, diversions, and low 33.33 20.00 60.00 17.320 0.000 
flowing streams 

#1 1 Time of Concentration: 0.277 

( 

Filename: DITCH M.sc4 Printed 01-08-2007 
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CALCULATED BY: JLH 1/8/2007 
CHECKED BY:s')-. -,~p---,-/-0~/D-,-­

I 

C) 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH M 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 

AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY= 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

75.4 
12 

2.00:1 
2.00:1 
0.33 

0.035 

CFS 
FT 

FT/FT 
FT'(1/6) 

13.96 FT 
5.65 SO.FT. 
0.40 FT 

13.34 FPS 

1.25 FT 

1.7 FT 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vd'1/3) 

0.44 FT 
0.41 FT 
3.67 SUPERCRITICAL 

(CHANNEL LINING: GROUTED RIPRAP) 



R18596SEDCAD 4 for Windows 
rnnucinht 1 OOA _ ?nn'? Dorncl<> I C::l"hwoh 

Williamson Enerrgy, LLC 

Filename: ditch-n.sc4 

100yr. 6hr. Event 

Pond Creek Mine No.1 

Williamson County, IL. 

DitchN 

and 

Culverts 12 and 15 

BLA 

Alliance Consulting, inc. 
124 Philpott Lane 
Beaver, WV 25813 

Phone: (304)-255-0491 

1 

Printed 06-25-2008 



R18597SEDCAD 4 for Windows 
2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: ditch-n.sc4 Printed 06-25-2008 



R18598SEDCAD 4 for Windows 
f'nn11rinht 1aoA _?flfl? D::.mol::i I C::,-h,.,::ih 

Stru 
# 

#1 

#1 

#2 

#2 

#4 

#4 

#5 

#5 

Structure Networking: 
Type 

Null 

Null 

Stru (flows Stru 
# into) # 

==> 

==> 

#4 

#4 

Musk. K 
(hrs) 

0.427 

0.101 

Musk. X I Description 
I 

0.234 DITCH A 

0.234 ' DITCH ·B 
- --- ------- - --------------;-- --------- . 

Null 

Null 

Null 

Null 

#4 

l 
#5 

- -( 

' #6 
j 

#9 

==> 

==> 

==> 

==> 

#9 

Null 

#S i 

#6 
--l-

#9 

End 

#6 

Null 

0.072 

----·~- -- -
0.153 

--- - ----- -

0.000 

0.000 

I SED DITCH 3 
0.277 i 

--- --- ----- i ----

0.234 ' DITCH N 
-- ------- ·--- -----

0.000 I SED DITCH 4 
.---- - -'-· 

i Outlet 
0.000 i 

I 

<Y 
#2 

Null 
- ---------

#5 

Null 

<Y 

#4 

Null 

#1 

Null 

Structure Routing Details: 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. 

(ft) (ft) 

8. Large gullies, diversions, and low 
0.25 5.77 2,310.00 

flowing streams 

Muskingum K: 

8. Large gullies, diversions, and low 
0.25 1.37 550.00 

flowing streams 

Muskingum K: 

8. Large gullies, diversions, and low 
0.50 2.75 550.00 

flowing streams 

Muskingum K: 

8. Large gullies, diversions, and low 
0.25 2.07 830.00 

flowing streams 

Muskingum K: 

Filename: ditch-n.sc4 

3 

Velocity 
1ime (hrs) 

(fps) 

1.50 0.427 

0.427 

1.50 0.101 

0.101 

2.12 0.072 

0.072 

1.50 0.153 

0.153 

Printed 06-25-2008 



R18599SEDCAD 4 for Windows 
rnr"'rinht 1CQR _?nn? D:::imol<> I ~,.,h,••<>h 

4 

(-
Structure Summary: ' 

Immediate Total Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#2 19.400 19.400 77.79 6.10 
- - ---- - -

#1 32.600 32.600 113.07 10.21 
-----------

#4 20.000 72.000 179.64 22.59 
-- ----·-

#5 3.300 75.300 181.36 23.89 

#6 4.600 79.900 184.79 25.35 
- -- -- - ---- --- - ---- ---------

#9 0.000 79.900 184.79 25.35 

Filename: ditch-n.sc4 Printed 06-25-2008 



R18600SEDCAD 4 for Windows 

Structure #2 (Null) 

DITCH -B 

Structure #1 (Null) 

DITCH A 

Structure #4 (Null) 

SEDDITCH3 

Structure #5 (Null) 

DITCHN 

Structure #6 (Null) 

SEDDITCH4 

Structure #9 (Null) 

Outlet 

Filename: ditch-n.sc4 

5 
----- ----- - -- - -------- ------ ------- - -- --~ 

Structure Detail: 

Printed 06-25-2008 



R18601SEDCAD 4 for Windows 
6 

Subwatershed Hydrology Detail: 

SWS Area Time of 
Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number (hrs) (cfs) (ac-ft) 

#2 1 19.400 0.286 0.000 0.000 87.000 M 77.79 6.098 
- --- - ---- - -- ------ ---

L 19.400 77.79 6.098 
- - -- --- --- - - -- --- ---- - - -- - - - - -- -- - - - -

#1 1 32.600 0.460 0.000 0.000 87.000 M 113.07 10.214 
- - - - - --------- --~-- - --- - - ---- -- ------- ---- --- - -

L 32.600 113.07 10.214 
- - ------ - -- --- - --- ----- --- - ----- --- -

#4 1 20.000 0.427 0.000 0.000 87.000 M 71.59 6.281 
- - ---

L 72.000 179.64 22.594 
- - -

#5 1 3.300 0.072 0.000 0.000 87_000 M 20.60 1.294 

L 75.300 181.36 23.887 
- ----- - - --- - - --- -- -- ---------- - - - -

#6 1 4.600 0.184 0.000 0.000 87.000 M 20.44 1.460 
- ----- - - ------

L 79.900 184.79 25.348 
- -- - - ·---- ------· -

#9 L 79.900 184.79 25.348 

Subwatershed Time of Concentration Details: 
Stru SWS 

Land Flow Condition Slope(%) Vert. Dist. Horiz. Dist. Velocity 
nme (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.50 11.75 2,350.00 2.120 0.307 flowing streams 

B. Large gullies, diversions, and low 
0.50 5.85 1,170.00 2.120 0.153 

flowing streams 

#1 1 Time of Concentration: 0.460 

#2 1 
8. Large gullies, diversions, and low 

0.50 10.95 2,190.00 2.120 0.286 
flowing streams 

#2 1 Time of Concentration: 0.286 

#4 1 
8. Large gullies, diversions, and low 

0.25 5.77 2,310.00 1.500 0.427 flowing streams 

#4 1 Time of Concentration: 0.427 

#5 1 
B. Large gullies, diversions, and low 

0.50 2.75 550.00 2.120 0.072 flowing streams 

#5 1 Time of Concentration: 0.072 

#6 1 
8. Large gullies, diversions, and low 

8.00 76.79 960.00 8.480 0.031 flowing streams 

8. Large gullies, diversions, and low 
0.25 2.07 830.00 1.500 0.153 flowing streams 

#6 1 Time of Concentration: 0.184 

Filename: ditch-n.sc4 Printed 06-25-2008 



R18602SEDCAD 4.0 

Left Right 
Bottom 

Width (ft) 
Sideslope Sideslope 

Ratio Ratio 

12.00 2.0:1 2.0:1 

Design Discharge: 

Diversion Ditch N 
Material: Bermuda grass 

Trapezoidal Channel 

Free board Freeboard Retardance 
Slope(%) 

Classes Depth (ft) % of Depth 

o.s D, BI 1.00 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

181.36 cfs 181.36 cfs 
-------- ---- -------------- --··· - .. --·- ·- - -- ---- ------

Depth: 2.26 ft 3.26 ft I 3.07 ft 
-- - -- ----- -- -- -1 

Top Width: 21.02 ft 25.02 ft i 24.28 ft 

Velocity: 4.87 fps 3.26 fps 
- - - - --- --- ---------

X-Section Area: 37.25 sq ft 55.66 sq ft 
------- -

Hydraulic Radius: 1.686 ft 2.164 ft 
·-· ... . ---- ----

Froude Number: 0.64 0.38 
- ------

Roughness Coefficient: 0.0307 0.0541 

SEDCAD Utility Run 

1 

Freeboard Limiting 
Mult. x Velocity 

(VxD) (fps) 

' 
i 8.0 

Capacity 

Class B w/ 
Freeboard 

4.07 ft 

28.28 ft 

Printed 06-25-2008 



R18603SEDCAD 4.0 

Culvert Nos. 12 and 15 

Culvert Inputs: 

Max. 
Length (ft) Slope (%) Manning's n Headwater 

Tailwater 
(ft) 

Entrance 
Loss Coef. 

(Ke) (ft) 

240.00 0.50 0.0240 10.00 0.00 0.90 

Culvert Results: 

Minimum pipe diameter: 1 - 60 inch pipe(s) required 

Dpf-::,ifprf PPrFnrmance CurvPS 

Design Discharge = 181.36 cfs 

Maximum Headwater = 10.00 ~ 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 54 in) ( 60 in) ( 66 in) 

1.00 24.53 29.61 34.81 
-j--

2.00 ' 34.12 42.04 50.43 I 
3.00 42.18 52.52 63.66 

4.00 64.58 71.29 77.46 

5.00 88.78 101.22 111.78 

6.00 101.36 123.37 146.10 

7.00 115.42 141.50 168.00 

8.00 127.93 158.41 190.35 

9.00 139.34 173.68 210.34 

10.00 149.87 187.71 228.58 

11.00 159.71 200.76 245.47 

12.00 168.97 213.01 261.27 

13.00 177.75 224.61 276.17 

14.00 186.12 235.62 290.31 
1· 

15.00 ! 194.14 246.14 303.79 

SEDCAD Utility Run 

1 

Printed 06-25-2008 



R18604

( 

SEDCAD 4 for Windows 

MACH MINING 

Filename: CULVERT 4.sc4 

CUL VERT li/O. 4 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-28-2006 



R18605SEDCAD 4 for Windows 
r"nnHnnht 1aai:i. P::im,:,,I::,. I C::..-h,•1:,,h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10Dyr-6hr 

Rainfall Depth: 6.210 inches 

l 
Filename: CULVERT 4.sc4 

Printed 06-28-2006 



R18606
SEDCAD 4 for Windows 
r.nn11rinhl 1 OOJ:I P::,m0I-;, I <::.rh\o1::>h 

@ 
3 

Structure tvetworking: 
Type 

Stru (flows Stru 

I 
Musk. K 

Musk. X I Description _ 
# into) # (hrs) 

Null #1 ==> End I 0.000 0.000 I CULVERT NO. 4 

Filename: CULVERT 4.sc4 Printed 06-28-2006 



R18607SEDCAD 4 for Windows 
rnn\lrinht 1 OOA Do,rnol"' I C:rh,.,c,h 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 5.300 5.300 33.09 2.08 

( 

Filename: CULVERT 4.sc4 Printed 06-28-2006 



R18608SEDCAD 4 for Windows 
r,,.,,...,,;,,ht 100R D,::,m<>I::> I C::,-hw<>h 

Structure #1 (Null) 

CUL VERT NO. 4 

Filename: CULVERT 4.sc4 

Structure Detail: 

Printed 06-28-2006 



R18609SEDCAD 4 for Windows 
f":nn,,rinht 100R D,::,mgJ,::, l C::.rh1M::1h 

Subvi.ratershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 S.300 0.084 0.000 0.000 87.000 F 33.09 2.084 

:z:; 5.300 33.09 2.084 

Subwatershed Time of Concentration Details: 

Stru sws 
Land Flow Condition Slope{%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 S. Large gumes, diversions, and low 
31.62 43.00 i36.00 i6.860 0.002 

flowing streams 

8. Large gullies, diversions, and low 
1.00 8.89 890.00 3.000 0.082 

flowing streams 

#1 1 Time of Concentration: 0.084 

Filename: CULVERT 4.sc4 Printed 06-28-2006 



R18610

C 

SEDCAD 4.0 

Culvert Inputs: 

Length (ft) 

30.00 

Culvert Results: 

CULVERT NO. 4 

Max. 
Slope(%) Manning's n Headwater 

(ft) 

3.00 0.0240 5.00 

Tailwater 
(ft) 

0.00 

Minimum pipe diameter required: 30 inches 

SEDCAD Uiility Run 

Design Discharge = 33.09 cfs 

Maximum Headwater = 5.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(ft) 
(cfs) .ccts) (cfs) 

( 24 in) ( 30 in) ( 36 in) · 

0.50 1.49 1.86 2.22 

1.00 4.19 5.24 6.28 

1.50 7.69 9.62 11.54 

2.00 11.85 14.81 17.77 

2.50 16.11 20.69 24.83 

3.00 19.52 26.85 32.64 

3.50 22.43 31.83 41.13 

4.00 25.01 36.21 47.70 

4.50 27.23 40.12 53.79 

5.00 29.01 43.68 59.27 

5.50 30.67 46.97 64.27 

6.00 32.26 50.04 68.91 

6.50 33.78 52.94 73.27 

7.00 35.24 55.69 77.37 

7.50 36.63 58.30 81.27 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 05-24-2006 



R18611SEDCAD 4 for Windows 
rnn\/rinht 100R P::,r-n,::,.l:i I <::r-hu1::,h 

MACH MINING 

Filename: CULVERT 5.sc4 

CUL VERT NO. 5 

JLH 

ALLIANCE CONSUL TING INC 

124 PHILPOTT LANE 

BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 06-28-2006 



R18612SEDCAD 4 for Windows 
rnn"nnht 100A D::,mclo I C.,-h,.,::,h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: CULVERT 5 .sc4 
Printed 06-28-2006 



R18613SEDCAD 4 for Vvindows 
r'nnur-inht 1 QQA; D::>mol:, I C:rh\l1::>h 

Structure fletvitorkir,g: 

Type 
Stru (ftows Stru Musk. K 

Musk. X I Description 
# into) # (hrs) 

Null #1 ==> End 0.000 0.000 I CULVERT NO, 5 

Filename: CULVERT 5.sc4 
Printed 06-28-2006 



R18614SEDCAD 4 for Windows 
r.nnurinht 1QQP. P::>m<:>lo I C::.rhw::ih 

Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 2.800 2.800 17.48 1.10 

Filename: CULVERT 5.sc4 Printed 06-28-2006 



R18615

( 

SEDCAD 4 for Windows 

Structure #1 (Null) 

CUL VERT NO. 5 

Filename: CULVERT 5.sc4 

Structure Detail: 

Printed 06-26-2006 



R18616SEDCAD 4 for Windows 

Subv,ratershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru sws Cone Discharge Volume 
MuskX - UHS 

# # (ac) (hrs) 
(hrs) Number 

. (cfs) · (ac-ft) 

#1 1 2.800 0.071 0.000 0.000 87.000 F 17.48 1.101 

:E 2.800 17.48 1.101 

Subwatershed Time of Concentration Details: 

Stru sws 
Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 8. Large gul!!es, dlversions, and low 31.62 43.00 136.00 16.860 0.002 
flowing streams 

8. Large gullies, diversions, and low 
1.00 7.50 750.00 3.000 0.069 

flowing streams 

#1 1 Time of Concentration: 0.071 

Filename: CULVERT 5.sc4 Printed 06-28-2006 



R18617SEDCAD 4.0 

( 
CULVERT NO. 5 

Culvert Inputs: 

Max. 

Length (ft) Slope{%) Manning's n Headwater 
Tailwater 

(ft) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

30.00 3.00 0.0240 5.00 0.00 

Minimum pipe diameter required: 21 inches 

Detailed Performance Curi✓es 

Design Discharge = 17.48 cfs 

Maximum Headwater = 5.00 h 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 18 in) ( 21 inj ( 24 in) . 

0.50 1.12 1.30 1.49 

1.00 3.14 3.66 4.19 

1.50 5.77 6.73 7.69 

2.00 8.43 10.33 11.85 

2.50 10.45 13.32 16.11 

3.00 11.83 15.78 19.52 

3.50 12.91 17.78 22.43 

4.00 13.91 19.28 25.01 

4.50 14.83 20.64 27.23 

5.00 15.71 21.92 29.01 

5.50 16.54 23.13 30.67 

6.00 17.33 24.28 32.26 

6.50 18.08 25.38 33.78 

7.00 18.80 26.43 35.24 

7.50 19.50 27.44 36.63 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 05-24-2006 



R18618SEDCAD 4 for Windows 
r"""cinht 1COR _?nn? P::>mcb ! <:::,-1-,w::,h 

( 

MACH MINING 

( 

Filename: CULVERT 7.sc4 

CUL VERT NO. 7 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LN 

BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 

1 

Printed 01-08-2007 



R18619SEDCAD 4 for Windows 
(°'nnueinht 100R w?flfl? D::,..,...,:il,:, I C::.r-h,.,:ih 

@ 
2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10Dyr-6hr 

Rainfall Depth: 6.210 inches 

Filename: CULVERT 7.sc4 
Printed 01-08-2007 



R18620SEDCAD 4 for \l\findows 

Structure Networking: 

Type I 
Stru (fiows Stru 

I 
Musk. K Musk. X Description 

# into) # (hrs) 

Null I #1 ==> End I 0.000 0.000 CULVERT NO. 7 

( 

Filename: CULVERT 7 .sc4 
Printed 01-08-2007 



R18621SEDCAD 4 for Vlfindows @ 
4 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 3.600 3.600 22.48 1.41 

Filename: CULVERT 7.sc4 Printed 01-08-2007 



R18622

( 

SEDCAD 4 for Windows 

Structure # 1 (Null) 

CUL VERT NO. 7 

Filer.ams: CULVERT 7.sc4 

Structure Detail: 

Printed 01-08-2007 



R18623SEDCAD 4 for Windows @ 
6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) 

(cfs) (ac-ft) 

#1 1 3.600 0.015 0.000 0.000 87.000 F 22.48 1.411 

L 3.600 
22.48 1.411 

Subwatershed Ti.me of Concentration Details: 

Stru SWS Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# # 
(ft) (ft) (fps) 

#1 1 
8. Large gul!ies, diversions, and low 10.00 52.10 521.00 9.480 0.015 

flowing streams 

#1 l Time of Concentration: 
0.015 

Filename: CULVERT 7.sc4 
Printed 01-08-2007 



R18624SEDCAD 4.0 
r"n11rinhl 100R..'JfU1? O,:,m<>I<> I <::,-hw,:,h 

CULVERT NO. 7 

Culvert Inputs: 
Max. 

Length (ft) Slope (%) Manning's n Headwater 
(ft) 

30.00 3.00 0.0240 5.00 

Culvert Results: 

Tailwater 
(ft) 

0.00 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Minimum pipe diameter: 1 - 24 inch pipe(s) required 

SEDCAD Utility Run 

Detaifi::>d Performance Curves 

Design Discharge = 22.48 cfs 

Maximum Headwater = 5.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 21 in) ( 24 in) ( 30 in) 

0.50 1.30 1.49 1.86 

1.00 3.66 4.19 5.24 

1.50 6.73 7.69 9.62 

2.00 10.33 11.85 14.81 

2.50 13.32 16.11 20.69 

3.00 15.78 19.52 26.85 

3.50 17.78 22.43 31.83 

. 4.00 19.28 25.01 36.21 

4.50 20.64 27.23 40.12 

5.00 21.92 29.01 43.68 

5.50 23.13 30.67 46.97 

6.00 24.28 32.26 50.04 

6.50 25.38 33.78 52.94 

7.00 26.43 35.24 55.69 

7.50 27.44 36.63 58.30 

Printed 01-08-2007 



R18625SEDCAD 4 for \/Vindov.rs 

( 

MACH MINING 

Filename: CULVERT 8.sc4 

CULVERT NO. 8 

JLH 

ALUANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-28-2006 



R18626SEDCAD 4 for Windows 
rnn"rinht 100R P::,mob I <::.,-h,.1::>h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

l 
Filename: CULVERT 8.sc4 Printed 06-28-2006 



R18627
SEDCAD 4 for Windows 
('r,n\lcinht 10CIA P:,,mol,:, I C:.r-h,.,:,h 

Structure Networking: 
Stru (flows·. Stru 

1 
Musk. K .. 

Type #· into) # (hrs) 
Musk. X Description 

Null #1 ==> End I 0.000 0.000 CULVERT NO. 8 

Filename: CULVERT 8.sc4 Printed 06-28-2006 



R18628SEDCAD 4 for Windows 
r,-,n"rinhl 1 OOA O::,mo!::, I C::rhu,oh 

Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharg~_ 

Runoff 
Area,- Area·- Volume· 

(ac) (ac) · (cfs) (ac-ft) 

#1 1.200 1.200 7.49 0.47 

Filename: CULVERT 8.sc4 Printed 06-28-2006 



R18629

C 

SEDCAD 4 for \/V'indows 

Structure #1 (Null) 

CUL VERT NO. 8 

Filename: CULVERT 8.sc4 

Structure Detail: 

Printed 06-28-2006 



R18630SEDCAD 4 for Windows 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) 

(cfs) (ac-ft) 

#1 1 1.200 0.053 0.000, 0.000 87.000 F 7.49 0.472 

2'. 1.200 
7.49 0.472 

Sub!l'.ratershed Time of Concentration Details: 

Stru sws 
Land Flow Condition Slope(%) 

Vert Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 0.50 2.05 410.00 2.120 0.053 

flowing streams 

#1 1 Time of Concentration: 0.053 

Filename: CULVERT 8 .sc4 
Printed 06-28-2006 



R18631SEDCAD 4.0 

( CULVERT NO. 8 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

(ft) 

Tailwater 
(ft) 

Culvert Results: 

SEDCAD Utility Run 

30.00 3.00 0.0240 5.00 0.00 

Minimum pipe diameter required: 15 inches 

net::1if P.d PP.rfnrmanr:A Curve~ 

Design Discharge = 7.49 cfs 

Maximum Headwater= 5.00 ft 

(BOLD indicates design pipe size) 
:.· ,.,, 

Head(,,~ter · 
. (ft)"' .. 

0.50 

1.00 

1.50 

2.00 

2.50 

3.00 

3.50 

4.00 

4.50 

5.00 

5.50 

6.00 

6.50 

7.00 

7.50 

Discharge:~, _Dischar9e ,, Discharge 
(cfs) ,, (cfs)·• , , (cfs) 

, : ~: c~ : ' .~•, 

( 12 In) { 18 .in) 

0.74 0.94 1.12 

2.10 2.62 3.14 

3.37 4.78 5.77 

3.99 6.36 8.43 

4.45 7.28 

4.87 8.02 11.83 

5.25 8.70 12.91 

5.61 9.32 13.91 

5.95 9.90 14.83 

6.27 10.46 15.71 

6.57 10.99 16.54 

6.86 11.49 17.33 

7.14 11.98 18.08 

7.40 12.44 18.80 

7.67 12.89 19.50 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 05-24-2006 



R18632SEDCAD 4 for Windows 

( 

MACH MINING 

Filename: CULVERT 9.sc4 

CUL VERT NO. 9 

JLH 

ALLIANCE CONSULTING INC 

124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-28-2006 



R18633SEDCAD 4 for Windows 
r.nn\lrinht 1 0QSl P;,mob I <:.r+,u.,::,1-, 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

l 

Filename: CULVERT 9.sc4 Printed 06-28-2006 



R18634SEDCAD 4 for Windows 

Structure Natv.rorking: 
Type 

Stru (flows" Stru 

I 
Musk. K 

Musk. X Description 
11 into) · # (hrs) · 

Null #1 ==> End I 0.000 0.000 CULVERT NO. 9 

Filename: CULVERT 9.sc4 Printed 06-26-2006 



R18635SEDCAD 4 for Windows 
rnn\lrirthl 1 COA P::,m.cl::, l C:.,-h,.t::1h 

C 
Structure Summary: 

Immediate Total 
Peak 

Total 
Contributing Contributing Dfscharge Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) · (ac-ft) 

#1 16.200 16.200 84.24 6.37 

l 

Filename: CULVERT 9.sc4 Printed 06-28-2006 



R18636SEDCAD 4 for Windows 
rn""rinht 100R D::,mol:> I C:.rh,.,::,h 

Structure # 1 (Null) 

CULVERT NO. 9 

Filename: CULVERT 9.sc4 

5 
@ 

Structure Detail: 

Printed 06-28-2006 



R18637SEDCAD 4 for Windows 

Subwatershed Hydrology Detail: 

SWS Area 
lime of Musk K Curve 

Peak Runoff 

Stnu sws Cone Discharge Volume 

# ~ 
Musk X UHS 

" (ac) (hrs) Number· 
. (hrs) (cfs) (ac-ft) 

#1 1 16.200 0.277 0.000 0.000 87.000 F 84.24 6.370 

:z:; 16.200 84.24 6.370 

Subwatershed Time of Concentration Details: 

Stru sws Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity lime (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gul!!es, diversions, and low i0.00 40.00 400.00 9.480 0.011 
flowing streams 

8. Large gullies, diversions, and low 
33.33 20.00 60.00 17.320 0.000 

flowing streams 

8. Large gullies, diversions, and low 0.50 10.17 2,035.00 2.120 0.266 
flowing streams 

#1 1 Time of Concentration: 0.277 

( 

l 
Filename: CULVERT 9.sc4 Printed 06-28-2006 



R18638SEDCAD 4.0 
r,,,,..,.,,.;,,ht 100A P::>m.:.b l <::rh,u:oh 

CULVERT NO. 9 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

(ft) 

Tailwater 
(ft) 

Entrance 
Loss Coef. 

(Ke) 

30.00 3.00 0.0240 5.00 0.00 0.90 

Culvert Results: 

Minimum pipe diameter required: 30 inches 

~-.1.-:t-,,,,./ r, _ _,,c _______ ,,,.. ____ , __ 

ur:::::i.aur:::::u rr:::::11v1Iua111,.,r::::: 11.,uI vr:::::.:, '-I r. 
~~,J 'Z.. c..-;--, 

Pe~~ 6-,, 
Design Discharge = 42.12 cfs 'i '1- P' 

Maximum Headwater= 5.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge· Discharge 

(cfs) (cfs) (cfs) 
(ft) t~·- . - -

. c24 in). ( 301n) ' ( 36 in) 

0.50 1.49 1.86 2.22 

1.00 4.19 5.24 6.28 

1.50 7.69 9.52 11.54 

2.00 11.85 14.81 17.77 

2.50 16.11 20.69 24.83 

3.00 19.52 26.85 32.64 

3.50 22.43 31.83 41.13 

4.00 25.01 36.21 47.70 

4.50 27.23 40.12 53.79 

5.00 29.01 43.68 59.27 

5.50 30.67 46.97 64.27 

6.00 32.26 50.04 68.91 

6.50 33.78 52.94 73.27 

7.00 35.24 55.69 77.37 

7.50 36.63 58.30 81.27 

S EDCAD Utility Run Printed 05-24-2006 



R18639

( 

SEDCAD 4 for Windows 

MACH MINING 

Filename: CULVERT 10.sc4 

CULVERTNO.10 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-24-2006 



R18640SEDCAD 4 for Windows 
t'nn"rinht 1 OOR P::irnc!,:, I C::.,-hw:,,h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: CULVERT 1 0.sc4 
Printed 05-24-2006 



R18641SEDCAD 4 for Windows 
rnm,rinht 100A P::,m,:,I::, I ~rhu,::,h 

Structure Networking: 
Type Stru (flows Stru Musk. K Mus_k.''X _j D~sc~~ption # into) # (hrs) 

Null #1 ==> End 0.000 0.000 / CULVERT NO. 10 

Filename: CULVERT 10.sc4 Printed 05-24-2006 



R18642SEDCAD 4 for Windows 

#1 

Filename: CULVERT 1 0.sc4 

Structure Summary: 
· • · Immediate 

Contributing 
.. Area·:· 

(ac) 

1.500 1.500 9.37 0.59 

Printed 05-24-2006 



R18643SEDCAD 4 for Windows 
rnn11~inht 1 aaA P::.mol::. l C:::r-h,.,::,h 

Structure #1 (Null) 

CULVERT NO. 10 

Filename: CULVERT 1 0.sc4 

5 
@ 

Structure Detail: 

Printed 05-24-2006 



R18644SEDCAD 4 for Windows 

Subwatershed Hydrology Detail: 

Time of 
.. _, Peak Runoff · 

Stru sws SWS Area Cone 
Musk K Curve .. : Discharge Volume 

MuskX UHS 
# # (ac) 

. (hrs) Number (cfs) ' (hrs) (ac·ft) 

#1 1 1.500 0.087 0.000 0.000 87.000 F 9.37 0.590 

:E 1.500 9.37 0,590 

Subwatershed Time of Concentration Details: 

Stru sws La~d Flo;, Condition' 
.. ;--. 

Slo;e ('/;·) 
... 

Vert. Dist. '.< Ho'riz. Dist.· Velocity·: · .. 
" 

,, 
Time (hrs) 

# # (ft) . (ft) . (fps)· 

#1 i 
8, Large gullies; diversions: and low 0.50 3.35 670.00 2.120 0.087 
flowing streams 

#1 1 Time of Concentration: 0.087 

Filename: CULVERT 1 0.sc4 Printed 05-24-2006 



R18645SEDCAD 4.0 
r.nr"'.-inht 1 CICA D::,m,,!::, I C:.,-.hu.1oh 

CULVERT NO. 10 

Culvert Inputs: 

Max. 
Length (ft) Slope (%) . Manning's n · Headwater 

(ft) .-- '• 

Tailwater 
• .Cft) _ 

Entrance· 
Loss Coef. -

- . (Ke):' 

Culvert Results: 

SEDCAD Utility Run 

30.00 3.00 0.0240 5.00 0.00 

Minimum pipe diameter required: 15 inches 

nef::Jif Prl PPrfnrmance Curves 

Design Discharge = 9.37 cfs 

Maximum Headwater = 5.00 ft 

(BOLD indicates design pipe size) 
,,_. 

·!' .y i~: ~isch~rgt{ :r .. -~ischa·r!'~ej}[~_pi5Charg~: . 
Headwater 

,·:} . c1),{{; .,tA~f2t,;:c::::~S~ls;i(;{~?i~'l:,. 
:•,.- 1121n)':''i'''•" ·( 15 inJ\'..,:<,''/ ( 18 in)'' 

0.50 0.74 0.94 1.12 

1.00 2.10 2.62 3.14 

1.50 3.37 4.78 5.77 

2.00 3.99 6.36 8.43 

2.50 4.45 7.28 10.45 

3.00 4.87 8.02 11.83 

3.50 5.25 8.70 12.91 

4.00 5.61 9.32 13.91 

4.50 5.95 9.90 14.83 

5.00 6.27 10.46 15.71 

5.50 6.57 10.!!9 16.54 

6.00 6.86 11.49 17.33 

6.50 7.14 11.98 18.08 

7.00 7.40 12.44 18.80 

7.50 7.67 12.89 19.50 

0.90 

Printed 05-24-2006 



R18646SEDCAD 4.0 
r"nvrinht 1ooi:L?nn? D"rn<>I:> I C::.rh,.,:,h 

CULVERT 11 

Culvert Inputs: 
' 

Length (ft) 
Max. Entrance 

Slope(%) Manning'S n Headwater Tailwater 
Loss Coef. 

(ft) (ft) (Ke) 

170.00 1.00 0.0240 5.20 0.00 0.90 

Culvert Results: 

Minimum pipe diameter: 1 - 48 inch pipe(s) required 

SEDCAD Uiility Run 

Detailed Performance Curves 

Design Discharge = 86.22 cfs f 
Maximum Headwater = 5.20 It 

(BOLD indicates design pipe size) 

Headwater 
Discharge, · · -Oischarge;· Discharge . 

(cfs) · jcfs) .. ' -. (cfs) 
(ft) 

( 45. in) c 48 inr ( 54 in) 

0.52 18.97 21.43 26.54 

1.04 22.68 25.78 32.32 

1.56 26.02 29.69 37.54 

2.08 29.06 33.27 42.33 

2.50 31.90 36.60 46.76 

3.12 37.00 39.70 50.91 

3.54 48.36 50.77 55.47 

4.16 60.05 63.64 69.72 

4.68 70.71 76.44 85.18 

5.20 76.26 86.49 100.75 

5.72 81.42 92.69 116.12 

6.24 86.28 98.50 124.23 

6.76 90.88 103.99 131.85 

7.28 95.25 109.20 139.05 

7.80 99.44 114.18 145.87 

1 

Printed 01-04-2007 



R18647SEDCAD 4.0 
r,-n"rinhl 100.IL?nn? Domol,:, I C::,-h,.1::,h 

Culvert Inputs: 

Length (ft) 

30.00 

Culvert Results: 

CULVERTS 13 AND 14 

Slope(%) Manning1s n 

3.00 0.0240 

Max. 
Headwater 

(ft) •. 

5.00 

- Tailwater 
(ft) 

0.00 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Minimum pipe diameter: 1 - 21 inch pipe(s) required 

Detailed Performance Curves 

Design Discharge= 19.10 cfs "}{ 

Maximum Headwater = 5.00 It 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge· Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 18 in) · ( 21in) ·c 24 in) .. 
0.50 1.12 1.30 1.49 

1.00 3.14 3.66 4.19 

1.50 5.77 6.73 7.69 

2.00 8.43 10.33 11.85 

2.50 10.45 13.32 16.11 

3.00 11.83 15.78 19.52 

3.50 12.91 17.78 22.43 

4.00 13.91 19.28 25.01 

4.50 14.83 20.64 27.23 

5.00 15.71 21.92 29.01 

5.50 16.54 23.13 30.67 

6.00 17.33 24.28 32.26 

6.50 18.08 25.38 33.78 

7.00 18.80 26.43 35.24 

7.50 19.50 27.44 36.63 

1 

SEDCAD Utility Run Printed 01-04-2007 

<iii) 



R18648
SEDCAD 4 for Windows 

1~ ---------------------------------

Filename: ROAD GUTTER.sc4 

MACH MINING 

ROADGU1TER 

(Coal Refuse Disposal Facility No. 2) 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-25-2006 



R18649SEDCAD 4 for Windows 
r.nn.,rinht 1 OOA O,>m.cl:> I <:::.-.h,..,oh 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

C 

( 

Filename: ROAD GUTTER.sc4 Printed 05-25-2006 



R18650SEDCAD 4 for Windows 
3@ f"'."n"rinht 1 CICIA D::omc,I,:, I C:::rh,•1<>h 

----------------------------------------

Structure lvetworking: 
Type 

Null I #1 ==> End 0.000 0.000 I ROAD GUTTER 

Filename: ROAD GUTTER.sc4 Printed 05-25-2006 



R18651SEDCAD 4 for Windows 
/"'.,-.,..,,rinht 1 OOR P::,m,::,I::, I /:::,-h,u:,h 

#1 

Filename: ROAD GUTTER.sc4 

Structure Summary: 
. Immediate . . 
Contributing' , 
· · Area.~· -. -

i• (ac):'r•· 

0.900 

Totaf,,:,c·( Total ·, 
C<intribuffnii': Runoff •. • 

-tr!;l'I?ft. r~i:i,:':· 1t;I 
0,900 5.62 0.35 

@) 
4 

Printed 05-25-2006 



R18652SEDCAD 4 for Vlfindows 
r,nn11rinht 100A P::,.molo I (:,-h,.,<>h 

Structure #1 (Nufl) 

ROAD GUTTER 

Filename: ROAD GUTTER.sc4 

Structure Detail: 

Printed 05-25-2006 



R18653SEDCAD 4 for Windows 
6@) l".nn\ldnht 1 QOA Pomo.I::, I C:Crhw:oh 

----------------------------------------

Subwatershed Hydrology Detail: 

· Str~ · sws .: SWS Are~ i 
# .'.,'. # (ac):' c, UHS 

#1 1 0.900 0.011 0.000 0.000 87.000 F 

0.900 

. Peak , 
Discharge 

(cfs):• 

5.62 

5.62 

· Runoff· 
Vcilurne · 

(ac-ft) .. 

0.354 

0.354 

Subv.ratershed Time of Concentration Details: 
stru sws - ' . <.l •',' ',:,,,,::.,· ~, , ,,. 

'" vert. Disi::; Horii. bist.' ·velocity.·, ·. 

# # 
Limd Flciw.CondiUon ' 

. ~;,' Slope(%),. (ft) .. 
(ft) ' ' ' 

,:/ (fps) 
Time (hrs) 

,. . . ' ... -._, ' .·· . ,• 

#1 1 
8. Large gullies, diversions, and low 

10.00 40.00 400.00 9.480 0.011 
flowing streams 

#1 1 Time of Concentration: 0.011 

Filename: ROAD GUTTER.sc4 Printed 05-25-2006 



R18654

CALCULATED BY: JL~ 5/25/2006 
CHECKED BY~ &. /.z/o& 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: ROAD GUTTER 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE = 
MANNING'S N = 

OUTPUT: 

TRIANGULAR DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY= 

TOTAL DEPTH = 

5.6 
0 

3.00:1 
2.00:1 

0.1 
0.035 

CFS 
FT 

FT/FT 
FP(1/6) 

3.34 FT 
0.96 SQ.FT. 
0.29 FT 
5.84 FPS 

0.00 FT 

1.0 FT 

DEPTH OF FLOW = 0.62 FT 
MEAN DEPTH= 0.31 FT 
FROUDE NO.= , 1.85 SUPERCRITICAL 

(1+0.025vd'1/3) 

(SLOPE OF ROAD WILL PROVIDE ADDITIONAL FREEBOARD) 



R18655

( 

SEDCAD 4 for Windows 
r,nr,urinhl 100R D,:,mcl,:, 1 C:rh,.,:,1-, 

Filename: BENCH GUTTER.sc4 

MACH MINING 

BENCH GUTTER 

(Coal Refuse Disposal Facility No. 2) 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

C?:\ 
1'-eU 

Printed 05-25-2006 



R18656SEDCAD 4 for Windows 

General Information 

Stor111 Infor111ation: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: BENCH GUTTER.sc4 Printed 05-25-2006 



R18657SEDCAD 4 for Windows 
r,-.,.,.,..;,,ht 1 QQR D<>mAl::i I C:,-h,.,:,h 

.Type 

Null 

Filename: BENCH GUTTER.sc4 

•1. stru · 
':,_ # 

I #1 

Structure Networking: 

==> End 0.000 0.000 I BENCH GUTTER 

Printed 05-25-2006 
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~"n"rinht 1aaA Domol<> I /::rhu,:,h 

#1 

Filename: BENCH GUTTER.sc4 

Structure Summary: 
Immediate". i 

Contributing 
Ar8a 

(ac):' 

8.200 8.200 40.81 

Total 
· ·Runoff 
Volume 

(ac-ft) 

3.22 

Printed 05-25-2006 



R18659SEDCAD 4 for Windows 
~nnurinhl 1 OQA P::.rnol::, I C::,-hu,,:,h 5@ 
----------------------------------

Structure #1 (Null) 

BENCH GUTTER 

Filename: BENCH GUTTER.sc4 

Structure Detail: 

Printed 05-25-2006 



R18660SEDCAD 4 for Windows 

Subwatershed Hydrology Detail: 
Time of 

•. Peak Runo(f 
sws·. SWS Area Musk K I ,, .. Curve· Stru ·:, cone. MuskX UHS Di~charg7 Volume 

# # Number 
.. 

: (ac) (hrs) (hrs} .. 
(cis) 

.. 
(ac-ft) : 

' 
.. . ' . '._ , .. 

.. , 

#1 1 8,200 0.338 0.000 0.000 87.000 F 40.81 3.224 

:E 8.200 40.81 3.224 

Subwatershed Time of Concentration Details: 
·stru 

#. 

#1 

#1 

1 
8. Large gullies, diversions, and low 
flowing streams 

1 Time of Concentration: 

Filename: BENCH GUTTER.sc4 

0,50 

Time (hrs) 
. . 

12.92 2,586.00 2.120 0.338 

0.338 

Printed 05-25-2006 
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CALCULATED BY: -'Jii-LH"-~---'6"i/2,.c8~/270_0,_6 _ 

CHECKEDBY:~,tf'.~«uJ~7'l'/~__.,~~/z~~¥/a~4.,__ 
C) 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: BENCH GUTTER 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

TRIANGULAR DITCH 

VVETTED PERiiviETER = 
AREA OF FLOW= 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

TOTAL DEPTH= 

40.8 CFS 
0 FT 

3.00:1 
7.00:1 
0.005 FT/FT 
0.033 FTA(1/6) 

17.41 
14.48 
0.83 
2.82 

FT 
SQ.FT. 
FT 
FPS 

0.00 FT 

2.0 FT 

DEPTH OF FLOVV = 
MEAN DEPTH= 
FROUDENO. = 

(1 +0.025vd'1/3) 

1.70 
0.85 
0.54 

FT 
FT 
SUBCRITICAL 

(SLOPE OF BENCH WILL PROVIDE ADDITIONAL FREEBOARD) 
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( 
CALCULATED BY: _,J:.:CL'-'H __ _____c1;cc21c::2::::81.:c20:::0""6'---

CHECKED BY: _______ _ 
C) 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: DECANT DITCH 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

TRIANGULAR DITCH 

WETTED PERIMETER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

19.1 CFS 
0 FT 

2.00:1 
2.00:1 
0.33 FT/FT 
0.035 FT'(116) 

3.84 FT 
1.48 SQ.FT. 
0.38 FT 
12.89 FPS 

1.31 FT 

2.2 FT 

FLOW BASED ON MAXIMUM FLOW OF DECANT PIPE 

t 
1 .... 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vd'113) 

2.0 

0.86 FT 
0.43 FT 
3.47 SUPERCRITICAL 

(CHANNEL LINING: GROUTED RIPRAP) 

2.0 
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PART IV ATTACHMENTIV.7.F 

SEDIMENT POND DESIGNS 
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PART IV ATTACHMENTIV.7.F 
SEDIMENT POND 001 DESIGN 

(IPR No. 4 Submittal) 
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DRAINAGE CONTROL PLAN 

The drainage and sediment control ponds for this site were designed to be larger than the 
requirement for sediment storage and runoff volume. This was done to generate soil to construct 
the site and for water storage to help operate the mine and plant. However, it was not necessary 
to excavate to the extent shown in the original submittal. Calculations have been included for all 
constructed sediment ponds. All constructed ponds are capable of treating the required storm 
runoff. 

Item Status 

Pond No. 001 
Revised configuration. Constructed. Drainage calculations contained 
within this aoolication. 

Pond No. 002 
Revised configuration. Constructed. Drainage calculations contained 
within this annlication. 

Pond No. 003 
Revised configuration. Constructed. Drainage calculations contained 
within this aoolication. 

Pond No. 004 
Revised configuration. Constructed. Drainage calculations contained 
within this aoolication. 

Pond No. 005 
Revised configuration. Constructed. Drainage calculations contained 
within this aoolication. 

Pond No. 006 
Revised configuration. Constructed. Drainage calculations contained 
within this aoolication. 

Pond No. 007 Being deleted by Revision No. 2. Replaced with Pond O 11. 
Pond No. 008 Being deleted by Revision No. 2. Replaced with Pond 01 I. 

Pond No. 009 
Revised configuration. Constructed. Drainage calculations contained 
within this aoolication. 

Pond 010 Will not be constructed. IBR No. 9 area no longer needed. 
Pond 011 Proposed. Design information contained within this application. 

Fresh Water Pond 
Revised configuration. Constructed. Drainage calculations contained 
within this aoolication. 
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GENERAL INFORMATION 

Permit No. 375 
Structure ID: Poud 001 AND 001A 

Type: Incise (Dam, Incised, or Combination) 

DESIGN DETAILS 
A. Design Storm: I 0yr/24hr 5.21 in 

B. Estimated Runoff Area: 57.19 acres 

C. Estimated Distrubed Area: 25.90 acres 

D. Quanitity of Runoff (8 hrs of a I 0yr/24hr ston 4.23 ac/ft 

E. Sedin1ent \lolume (Dist. Area X 0.1): 2.59 ac/ft 

F. Pit Pumpage: 1000.00 gpm 

G. Basin Volume (Required at Normal Pool*): 6.91 ac/ft 

Basin Volume (Provided at Normal Pool): 11.30 ac/ft 

H. Basin Freeboard (Designed Storm 25yr/6hr): 

(Reference SCS-IL, June, 1992) 
2.00 feet 

I. Spillway System** (Design Storm 25yr/6hr): 153.39 cfs 

Notes: 
* Basin Volume Required= 

(0.5 X Runoff Volume)+ Sediment Volume+ (pit Pumpage X 0.00442 X 0.5) 

** Detailed drawings are submitted with the basin plan view and sections. 

00 I Pond Design Sheet.xis 2/25/2008 
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SEDCAD 4 for Windows 
("r,n\lrinhl 10QR D<>n-,<>b I <:rh,.,:,h 

POND CREEK NO. 1 MINE 

Filename: pond-1-new.sc4 

,,..,..,.,'O 111.1;, 1 
rv1w n,v. 

1GYR. 24HR. EVEI-IT 

BLA 

Alliance Consulting, Inc. 

124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 05-08-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

----·- ------ -
Design Storm: 10 yr - 24 hr 

I-- ' -----·-· 

Rainfall Depth: 5.210 inches 

Filename: pond-1-new.sc4 Printed 05-08-2006 
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rnnurinht 1aaR P::imo:il::, I <::::,-h,.,oh 

Type I 
Stru 

# 

Pond I #1 

Pond I #2 

Structure Networking: 
(fiows Stru 
into) # 

==> #2 
---~------ --

==> End 

Musk. K Musk. X I Description (hrs) 

0.140 0.3~pond lb 
·- -------------·---- - ---· ------

#2 

Pond 

0.000 

#1 

Pond 

0.000 ! pondl 

Structure Routing Details: 
Stru Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. 
# (ft) (ft) 

#1 
8. Large gullies, diversions, and low 1.00 15.20 1,520.00 
flowing streams 

--------. -----· -
#1 Muskingum K: 

Filename: pond-1-new.sc4 

3 

Velocity Time (hrs) : 
(fps) 

3.00 0.140 

0,140 

Printed 05-08-2006 
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f""nn11rinhl 100A. D,:,m<>I:> I C::.rhw,:,h 4 

- ·- ·----- -----------

Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 107.99 8.72 
#1 36.210 36.210 

Out 88.72 8.72 
·---·-· - --~·· ·-----·----- - ·--

In 131.88 14.27 
#2 20.980 57.190 

Out 101.64 14.27 

Filename: pond-1-new.sc4 Printed 05-08-2006 
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('nn\lcinht 1 OOA D:,mol:> I <::;l"h,•1::ih 

Structure #1 (Pond) 

pond lb 

Pond Inputs: 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 
>--------

Permanent Pool: 

Emergency Spillway 

436,00 

4.39 ac-ft 

Crest Length Left 
Spillway Elev (ft) Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

436,00 1S0.00 2.00:1 

Peak Elevation: 

H'graph Detention Time: 

2.00:1 

438.62 

0.57 hrs 

Dewater Time: 0.69 days 

8.00 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Caoacity-Discharqe Table 

Area Capacity Discharge Dewater 
Elevation Time 

(BC) (ac-ft) (cfs) (hrs) 

426,00 0,100 0.000 0,000 
··-·-·---·· -·--· -- . ------ -··-·--·-- ------·---

426.50 0.183 0,070 0.000 
. - -------- - -- ... 

427.00 0.290 0.187 0,000 
- --- - -- - ----

. _., ___ 
427.50 0.307 0,336 0.000 

~--- -- - - ----- - --
428,00 0.324 0.494 0.000 

----- --· ---- - . - -- -·· - -· - - . --- ---
428.50 0,342 0.661 0,000 

----- - ---- -
429,00 0.361 0.836 0,000 

- --------- --------------~ ---- - ---
429.50 0.380 1.022 0.000 

------ ·- ·--------·- - ---- - - -- .. 

430.00 0.399 1.216 0.000 
--- -- ------ ----- -- -- ----- --· -- ---

430.50 0.419 1.421 0.000 
---- . - ----- - - ---- ··- - - --- - . 

431.00 0.440 1.636 0.000 
- .. 

431.50 0.460 1.861 0.000 
-- .. --

432.00 0.482 2,096 0.000 
- -·--··· - --- ---·--- . -- ------

432.50 0.504 2.342 0.000 
------ - - ·- --- --- - --~ 

433.00 0.526 2.600 0.000 
-·--·· -- -- -·-· -- -- --- ----·--·. ·---~ ---

433.SO O.S49 2,868 0.000 

Filename: pond-1-new.sc4 

5 

---~----

- - -------- -

- ------ ----

.. ---

·-·- -

Printed 05-08-2006 
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6 
-- . - - ... - -- ·-- ----· 

. 

Dewater 
Area Capacity Discharge 

Elevation Time 
I (ac) (ac-ft) (cfs) (hrs) 

434_00 0.572 3.149 0.000 

434.50 0.596 3.440 0.000 
-- --· -- - -- --

435.00 0.620 3.744 0.000 
- - - ·-- - --- -···-· 

435.50 0.645 4.061 0.000 
------------- ------ ---- - ···- ·--- - . 

436.00 0.670 4.389 0.000 Spillway #1 
---- -- --

436.50 0.712 4.735 5.S08 13.15 
-- -------- - ,. - --- ---- .. -

437.00 0.75S 5.101 11.016 2.10 
----· ----·------- ---·- --- -- . 

437.50 0.799 5.490 26.582 0.75 
----·- --·- --- . ·-· 

438.00 0.845 5.901 50.766 0.35 

438.50 0.892 6.335 78.212 0.10 
-- -

438.62 0.904 6.448 88.721 0.05 Peak Stage 
-- ----- ---·--·-··- . 

439.00 0.940 6.793 120.617 

Detailed Discharae Table 

Combined 

Emergency Total 
Elevation 

Spillway (cfs) Discharge 

(cfs) 

426.00 0.000 0.000 
--- -----

426-50 0.000 o_ooo 
-----··----- ··--

427.00 0.000 0.000 
--- - ---------~- - --- -

427.50 0.000 0.000 
·- -- ---·-----·----- -- --- -

428.00 0-000 0.000 
. - . ··-- - ----- --·-- ------

428.50 0.000 0.000 
----- ----· 

429.00 0.000 o_ooo 
------ - ·-

429.50 0.000 0.000 
-· -

430.00 0.000 0.000 
- - -----··---- -· - ______ ,, - ·-

430.50 0.000 0_000 
-- ----· . - -·----·· ------· - . --

431.00 0.000 0.000 -- ______ .,_ -------- --- -- -- -
431.50 0.000 o_ooo 

-· ----- -------··· __ ,, ______ -- ----
432.00 0.000 0.000 

- -

432.50 0.000 0.000 
-· ---- - -- --

433.00 0.000 0.000 
- -·- - -- .. ------ - ---- - - -

433.50 0.000 0.000 
---- - ·-·-

434.00 0.000 0.000 
- . 

434.50 0.000 0.000 
··- -- --- - ---- -- - -- --

435.00 0.000 0.000 
- . - - ---- ---·"··--· --

435.50 0.000 0.000 
---- - .. - . --·-- - - -----

436.00 0.000 0.000 
----- - - ··--· ·-- - - -

436.50 5.508 5_503 

Filename: pond~1-new.sc4 Printed 05-08-2006 
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Structure #2 (Pond) 

pondl 

Pond Inputs: 

Pond Results: 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

437.00 11.016 11.016 
--------· ·--·--------·- --- --·-· -----

437.50 26.582 26.582 
···- - ----· 

438.00 50.766 50.766 
... ··-------- --- . -

438.50 78.212 78.212 
----·-·--· ---

439.00 120.617 120.617 

Permanent Pool Elev: 434.00 

Permanent Pool: 4.31 ac-ft 

Emergency Spillway 

Spillway Elev Crest Length 
(ft) 

434.00 20.00 

Left 
Sideslope 

3.00:1 

Peak Elevation: 

H'graph Detention Time: 
f------

Right Bottom 
Sideslope Width (ft) 

3.00:1 8.00 

436.14 

0.76 hrs 

Dewater Time: 1.39 days 

Dewatering time is calculated from peak stage to lowest sp11lway 

Elevation-Capacity-Discharae Table 

Area capacity Discharge Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

427.00 0.290 0.000 0.000 
~----·- --------- - - - ------

427.50 0.347 0.159 0.000 
----- ------ -------- - --- --- ------ -

428.00 0.410 0.348 0.000 

428.50 0.477 0.570 0.000 ------ --------- -

429.00 0.550 0.826 0.000 
f---------- . -- -------------· -

429.50 0.577 1.108 0.000 
. -----·----------------- --· 

430.00 0.606 1.404 0.000 
·---· ----- - - ------------------

430.50 0.634 1.714 0.000 
- - ·------

431.00 0.664 2.038 0.000 
-- ------ - ------

431.50 0.694 2.378 0.000 ---------
432.00 0.725 2.733 0.000 

7 

Filename: pond-1-new.sc4 Printed 05-08-2006 
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SEDCAD 4 for Windows 
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Elevation 

432.50 

433.00 

433.50 

434.00 

434.50 

435.00 

435.50 

436.00 
--·--

436.14 

436.50 

437.00 

Filename: pond-1-new.sc4 

- ·--- - - ·----

Area Capacity Discharge 
Dewater 

Time 
(ac) (ac-ft) (cfs) {hrs) 

0.756 3.103 0.000 
. - ---- -- -·----·· ----·· --

0.789 3.489 0.000 
·-· ---- --- --- ----- ---------- -· --

0.821 3.892 0.000 
·--------·- ------··- ..... -

0.855 4.311 0.000 Spillway #1 
---- - -- - -----·-

0.889 4.747 1.490 20.85 
- -·-------··---- ... 

0.924 5.200 22.211 11.35 
- ·- -· --- ·- -----· ---- -·-· .•. -----

0.959 5.671 48.976 0.65 
----- - -·-- - .. - -- ---- ------------- -· - . ------

0.996 6.159 87.773 0.35 
---· -·-----·- --···-

1.006 6.298 101.637 0.20 Peak Stage 
----- --·- - . ·- . --- ··-- ·- ------·-·---

1.032 

1.070 

6.666 138.410 
- ·- .. - ---- - -----··· -- - .. 

7.192 201.646 

Detailed Discharae Table 

Elevation 

427.00 

Emergency 
Spillway (cfs) 

0.000 

Combined 

Total 

Discharge 

(cfs) 

0.000 
--------·---- -------

427.SO 0,000 0.000 , ______ - ----- --- -------- --- ··-···- ... 

428.00 

428.50 

429.00 

429.50 
1---

-· 

-

-

430.00 

430.50 

431.00 

431.50 

432.00 

432.50 

433.00 

433.50 

434.00 

434.50 
- ·---
435.00 

435.50 

436.00 

436.50 

437.00 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
- -- ----- --- ,_ 

0.000 
- -----

0.000 
------ - -- . -
0.000 

--- . 

0.000 
- - . 

0.000 
---·- ------- -- --- -

0.000 
-- --·-···--- - -· 

0.000 
- ---- ---- ----- -· --· -

1.490 
- ---- --- -

22.211 

48.976 

87.773 

138.410 

201.646 

.. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
- -

0.000 

0.000 

1.490 

22.211 

48.976 

87.773 

138.410 

201.646 

8 

Printed 05-08-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 
Stru sws Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 36.210 0.111 0.000 0.000 78.000 M 107.99 8.723 
·-- - . - - -·---- - ---- ·-- -

L 36.210 107.99 8.723 
-- -- ·- -- - - -···- - -

#2 1 20.980 0.106 0.000 0.000 81.000 M 66.89 5.545 
~---·--·- . --- --··-- ·-- - - . -· 

L 57.190 131.88 14.268 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity Time-(hrs) 
# # (ft) (ft) (fps) ' -· -. -

#1 l 
8. Large gullies, diversions, and low 1.00 12.00 1,200.00 3.000 0.111 
flowing streams 

. ·- --- ----- -
#1 1 Time of Concentration: 0.111 

·----~---------·- - - --- ·-· --- ---

#2 1 
8. Large gullies, diversions, and low 1.00 11.50 1,150.00 3.000 0.106 
flowing streams 

·-- - --· ·--~-----~--------- -- -
#2 1 Time of Concentration: 0.106 

Filename: pond-1-new.sc4 Printed 05-08-2006 



R18676SEDCAD 4 for Windows 
f'nn\lrinht 1QQA D<imcb I C:.rh .. ,,:,h 

POND CREEK NO. 1 MINE 

Filename: pond-1-spillway-new.sc4 

PONDf-10.1 

25YR. 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 05-08-2006 
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General Information 

Storm Information: 
Storm Type: 

Design Storm: 
·--- - -- . ----- --

Rainfall Depth: 

NRCS Type II 

25yr-6hr 

4.680 inches 

2 

Filename: pond-1-spillway-new.sc4 
Printed 05-08-2006 
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Structure Networking: 
Type I 

Stru (flows Stru 
# into) # 

Pond i #1 ==> #2 -, . --- . --
Pond I #2 ==> End 

I 
Musk. K 

Musk. X I Description (hrs) 

I 0.140 
I -- - - - ------· -
I 
I 

#2 

Pond 

0.000 

#1 

Pond 

0.319 : pond lb ----1- - --- ·- ---- --
0.000 i pondl 

Structure Routing Details: 
Stru 

Land Flow Condition Slope (%) 
Vert. Dist. Horiz. Dist. 

# (ft) (ft) 

#1 
8. Large gullies, diversions, and low 

1.00 15.20 1,520.00 flowing streams 
---- ----~-

#1 Muskingum K: 

Filename: pond-1-spi!lway-new.sc4 

3 

Velocity 
Time (hrs) 

(fps) 

3.00 0.140 

0.140 

Printed 05-08-2006 
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( Structure Summary: 
Immediate Total Peak 

Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 136.13 7.37 
#1 36.210 36.210 

Out 107.97 7.37 
-- -·-- ----- -------- --- - -

In 153.39 12.10 
#2 20.980 57.190 

Out 112.43 12.10 

Filename: pond-1-spillway-new.sc4 Printed 05-08-2006 
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Structure # 1 (Pond} 

pond lb 

Pond Inputs: 

Structure Detail: 

Permanent Pool Elev: 436.00 

Permanent Pool: 4.39 ac-ft 

Emeraency Spillway 

Crest Length 
Spillway Elev (ft) 

Left 
Sides!ope 

Right Bottom 
Sideslope Width (ft) 

436.00 150.00 2.00:1 2.00:1 8.00 

Pond Results: 

Peak Elevation: 438.85 
- -·-----

H'graph Detention Time: 0.49 hrs 
-·- __ ,. -

Dewater Time: 0.36 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Caoacitv-Discharae Table 

Area Capacity Discharge 
Dewater 

Elevation 11me 
(ac) (ac-ft) (ds) (hrs) 

426.00 0.100 0.000 0.000 
····------- -··- --· ···--- .. -· ·----. ... ----~--

426.50 0.183 0.070 0.000 
---- -·-- ---- ··- --··-··- ------- ··- ·-

427.00 0.290 0.187 0.000 
.. ------- - -- - --

427.50 0.307 0.336 0.000 
--- - - ---·--· -· 

428.00 0.324 0.494 0.000 
--------- - ------ ·-

428.50 0.342 0.661 0.000 
~ - ---- .. - ----- -

429.00 0.361 0.836 0.000 
-- _______ ,, __ -~---·-

----·-· -·- -- --- -- ------- ·--
429.50 0.380 1.022 0.000 

- --~----- --· - - -----· - --
430.00 0.399 1.216 0.000 

--- --------·------ - - -- --- •.. - - --- -- ... 

430.50 0.419 1.421 0.000 
-- ---· -- ------- -·- --------------·-· - -

431.00 0.440 1.636 0.000 
.. - ----- --- - ---- -·- --- --- ·-. 

431.50 0.460 1.861 0.000 
- ------· - - - - -

432.00 0.482 2.096 0.000 
--· --- --- - - --- -- - ----

432.50 0.504 2.342 0.000 
- ·-----

433.00 0.526 2.600 0.000 
·-· - ---· .. -----------· 

433.50 0.549 2.868 0.000 

5 
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·--·-·· .. -· ---· . 

Area capacity Discharge Dewater 

Elevation Time 
(ac) (ac·ft) (cfs} (hrs) 

434.00 0.572 3.149 0.000 
f----- ---- ... ------- .. ... ------- ----- - - ---- -

434.50 0.596 3.440 0.000 
---- ·- -·-- -·. .. - . ---- - ---- --- -----

435.00 0.620 3.744 0.000 
... . --- - ···---- .. -- ···-- ---·-- .. - -

435.50 0.645 4.061 0.000 
... ·- ··- .•. . ··---·----·- -· - ----

436.00 0.670 4.389 0.000 Spillway #1 
- -·---- - ... .. . --------- --·-· - --- . ·-- --

436.50 0.712 4.735 5.508 5.35 
_., - - ------ .. . - .. - - --------------

437.00 0.755 5.101 11.016 1.60 
·--~ ·-· - .. .. -------- --------- - -- --- ··--. -

437.50 0.799 5.490 26.582 1.00 

438.00 0.845 5.901 50.766 0.40 

438.50 0.892 6.335 78.212 0.15 
----- "••------

438.85 0.926 6.656 107.967 0.05 Peak Stage 
------------- -----------

439.00 0.940 6.793 120.617 

Detailed Discharae Table 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

426.00 0.000 0.000 
------- ··-------- ~----

426.50 0.000 0.000 
- ------- ---------- -----

427.00 0.000 0.000 
- ·-- ----- --- ----------- ·-·--------- . 

427.50 0.000 0.000 
----- ·-

428.00 0.000 0.000 
-----

428.50 0.000 0.000 
-·- --

429.00 0.000 0.000 
. - ------ ----- - -- - -------------· -- -

429.50 0.000 0.000 
- -- ·------·- - .. ------ . ·----- -- ------ - ----- -

430.00 0.000 0.000 
- . - ··- - -· - ---- - ----- -

430.50 0.000 0.000 
. - . .. . 

431.00 0.000 0.000 
... ·-

431.50 0.000 0.000 
- - -- -·--- ------

432.00 0.000 0.000 
·-· 

432.50 0.000 0.000 
----- ---- ---- - - --- - -- . 

433.00 0.000 0.000 
- .. . - . ·------ ··-· --

433.50 0.000 0.000 
. 

434.00 0.000 0.000 

434.50 0.000 0.000 
- . ·- . .. 

435.00 0.000 0.000 
·- - ---·---- --- . - . . 

435.50 0,000 0.000 
·-· -~-- -

436.00 0.000 0.000 
----··· -· ···-·· . ----·- . -· 

436.50 5.508 5.508 
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Structure #2 (Pond) 

pondl 

Pond Inputs: 

.. 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

437.00 11.016 11.016 
-

437.50 26.582 26.582 
----··-··--

438.00 50.766 50.766 
-· - ------ ·- --- --··---

438.50 78.212 78.212 
---- -·-·- --- --- ·----~- -

439.00 120.617 120.617 

Permanent Pool Elev: 434.00 
-----------

Permanent Pool: 4.31 ac-ft 

Emergency Spillway 

Spillway Elev Crest Length 
(ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

434.00 20.00 3.00:1 3.00:1 8.00 

Pond Results: 

Peak Elevation: 436.24 
1-----------------------

H'graph Detention Time: 0.54 hrs 

Dewater Time: 1.06 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

427.00 0.290 0.000 0.000 
. ~--------

427.50 0.347 0.159 0.000 

428.00 0.410 0.348 0.000 

428.50 0.477 0.570 0.000 

429.00 0.550 0.826 0.000 

429.50 0.577 1.108 0.000 

430.00 0.606 1.404 0.000 

430.50 0.634 1.714 0.000 
·---------

431.00 0.664 2.038 0.000 
- - --------

431.50 0.694 2.378 0.000 
--- - -

432.00 0.725 2.733 0.000 

Filename: pond-1-spillway-new.sc4 
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.. 

Elevation 

432.50 

433.00 

433.50 

434.00 

434.50 

435.00 

435.50 
---------

436.00 

436.24 

436.50 
.. 

437.00 

Filename: pond-1-spillway-new.sc4 

. .. -··--·- . . . . .. .. . .. 

Area Capacity Discharge 
Dewater 

Time 
(ac) (ac-ft) (cfs) (hrs) 

0.756 3.103 0.000 
---·· ------ - --·-----

0.789 3.489 0.000 
-------- ·- ··----- ------- •. - - --- - . 

0.821 3.892 0.000 
----·-· -- -~----------- - .. - -- -- -----

0.855 4.311 0.000 Spillway #1 
--------· --- ------- . --------- - .. 

0.889 4.747 1.490 20.80 
-- .. . - ---- - ----------·----

0.924 5.200 22.211 3.20 
•.. - ·- --- •.. - --- ------ ------ - - - ----·- - - --·-·-.--

0.959 5.671 48.976 0.80 
-----·- ·-·- -·----- --·- -- - -----· 

0.996 6.159 87.773 0.35 
... .. -------- .. -- -------·----·-- --------
1.014 6.406 112.428 0.30 Peak Stage 

-------··· ·-- .. - ---- ·----· -------- ---- ---- -
1.032 6.666 138.410 

- ---- - ---- - ·-·----· - .. . . 

1.070 7.192 201.646 

Detailed Discharae Table 

Elevation 

427.00 

427.50 

Emergency 
Spillway (cfs) 

Combined 

Total 

Discharge 

(cfs) 

0.000 0.000 
----·--
0.000 0.000 -- --- ---- -- - ,. ________ ------

428.00 

428.50 

429.00 

429.50 

430.00 

430.50 

431.00 

431.50 
f----

432.00 

432.50 

433.00 

433.50 

434.00 

434.50 

435.00 

435.50 

436.00 

436.50 

437.00 

0.000 0.000 
-- ---·---- ----

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 
---------

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

1.490 1.490 

22.211 22.211 

48.976 48.976 

87.773 87.773 

138.410 138.410 

201.646 201.646 

-

. 
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( Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number (cfs) (hrs) 
(ac-ft) 

#1 1 36.210 0.111 0.000 0.000 78.000 M 136.13 7.370 
--· - ·-. - - - -- - - -···----- -···---- ··- -

:E 36.210 136.13 7.370 

·-·-· --- - -.... ------~- - . 

#2 1 20.980 0.106 0.000 0.000 81.000 M 84.46 4.728 
--------- - ---- - --------~-- ---·- -- --· 

:E 57.190 153.39 12.098 

Subwatershed Time of Concentration Details: 

Stru sws Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 12.00 1,200.00 3.000 0.111 
flowing streams - --- -- - - - --------------------------

#1 1 Time of Concentration: 0.111 
·- --~------ -- --·· 

#2 1 
8. Large gullies, diversions, and low 1.00 11.50 1,150.00 3.000 0.106 
flowing streams 

--------- -~---------- ------

#2 1 Time of Concentration: 0.106 
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Pond Design Summary 

Note: 
The original permit application used 0. 035 ac-ft. per disturbed acre of drainage. However, these 
ponds are considered long-term structures. Therefore, these calculations have been updated to 
reflect the sediment storage capacity of 0. 10 ac-ft. per disturbed acre. 

Pond No. 2 
Drainage area: 9. 92 ac. 
Disturbed area: 9.92 ac. (.10) = 0.99ac-ft. 
l0yr. 24hr. runoff volume= 14.268 ac-ft. 
Required volume: 0.99 + 14.268(.5) = 8.12 ac-ft. 
Provided volume to normal pool As-Built= 9.15 ac-ft. 

Pond No. 3 
Drainage area: 9. 92 ac. 
Disturbed area: 9.92 ac. (.10) = 0.99 ac-ft. 
l0yr. 24hr. runoff volume= 3.113 ac-ft. 
Required volume: 0.99+3.113(.5) = 2.55 ac-ft. 
Provided volume to normal pool As-Built= 3.77 ac-ft. 

Pond No. 4 
Drainage area: 11.62 ac. 
Disturbed area: 11.62 ac. (.10) = 1.16 ac-ft. 
1 0yr. 24hr. runoff volume = 3 .65 ac-ft. 
Required volume: 1.16 + 3.65(.5) = 2.99 ac-ft. 
Provided volume to normal pool As-Built= 9.06 ac-ft. 

Pond No. 5 
Drainage area: 3 3 .15 ac. 
Disturbed area: 33.15 ac. (.10) = 3.32 ac-ft. 
l0yr. 24hr. runoff volume= 9.59 ac-ft. 
Required volume: 3.32 + 9.59(.5) = 8.12 ac-ft. 
Provided volume to normal pool As-Built= 37.37 ac-ft. 

Pond No. 6 
Drainage area: 86.90 ac. 
Disturbed area: 86.90 ac. (.10) = 8.69 ac-ft. 
l0yr. 24hr. runoff volume= 27.268 ac-ft. 
Required volume: 8.69 + 27.268(.5) = 22.32 ac-ft. 
Provided volume to normal pool As-Built= 34.55 ac-ft. 
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POND CREEK NO. 1 MINE 

Filename: pond-2-SPILLWAY.sc4 

POND NO. 2 

25YR. 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

------- -
Design Storm: 25 yr - 6 hr 

·----------- -------~- --

Rainfall Depth: 4.680 inches: 

Filename: pond-2-SPILLWAY.sc4 Printed 04-20-2006 
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Structure Net,11orking: 

Type 
Stru (flows Stru Musk. K Musk. X \ Description 

# into) # (hrs) I 

Pond #1 ==> End 0.000 0.000 ! 

Filename: pond-2-SPILLWAY.sc4 Printed 04-20-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge Runoff 

Arca Arca Volume 

(ac) (ac) 
(cfs) 

(ac·ft) 

In 44.72 2.70 
#1 9.920 9.9LO 

Out 24.03 2.67 

Filename: pond-2-SPILLWAY.sc4 Printed 04-20-2006 
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-- ·------- -----------

Structure # 1 (Pond) 

Pond Inputs: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Emergency Spillway 

443.00 

8.43 ac-ft 

Crest Length Left 
Spillway Elev (ft) Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

443.00 25.00 3.00:1 

Pond Results: 

Peak Elevation: 

H'graph Detention Time: 

Dewater Time: 

3.00:1 

444.05 

3.86 hrs 

0.75 days 

8.00 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge Dewater 
Elevation Time 

(ac) (ac·ft) (cfs) 
(hrs) 

430.00 0.220 0.000 0.000 
-------- ------- .. ··- . 

430.50 0.243 0.116 0.000 
------------ --------- ---- -

431.00 0.268 0.244 0.000 
- --------

--- - - --- ---- --
431.50 0.294 0.384 0.000 

... .. - ··-- . - - ---·- .. 

432.00 0.321 0.537 0.000 
- - - - -----

432.50 0.349 0.705 0.000 
---- --- ·- --- -- -·--- -- -- - . 

433.00 0.378 0.886 0.000 
--- . -· - --

433.50 0.408 1.083 0.000 

434.00 0.440 1.295 0.000 

434.50 0.473 1.523 0.000 
-- ---

435.00 0.507 1.768 0.000 

435.50 0.542 2.030 0.000 

436.00 0.578 2.310 0.000 

436.50 0.615 2.608 0.000 
----·- . ------- - --

_,, _____ 
437.00 0.654 2.925 0.000 

- -- --- ----

437.50 0.694 3.262 0.000 
------

438.00 0.735 3.620 0.000 
- - - ------ -- - -- --------
438.50 0.777 3.998 0.000 
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... ·- -- -- -· ,, __ ... - -

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

439.00 0.821 4.397 0.000 
- - --- -- -- -- - ---·-

439.50 0.865 4.818 0.000 
-·~~-----------. - --------- --

440.00 0.911 5.262 0.000 
- - --·-- ·-----· 

440.50 0.958 5.730 0.000 
--·--. -- ---· -------- . .. -- -

441.00 1.006 6.220 0.000 
. - . ---- -· . - -·· --

441.50 1.055 6.736 0.000 
. -· .. -----·--

442.00 1.106 7.276 0.000 
··-- ·-- - -- - -- -- -----

442.50 1.157 7.842 0.000 
-- . ------· --·- - . --- ---- ----

443.00 1.210 8.433 0.000 Spillway #1 
- ----·-- - - . - . 

443.50 1.265 9.052 0.517 14.48* 
~- ·-- . .. -- ---- . - ·- . - . 

444.00 1.320 9.698 21.088 3.40 
- ---· - ------ -- ---- ---

444.05 1.327 9.772 24.027 0.05 Peak Stage 
--~- ------ -- - -----

444.50 1.377 10.372 47.988 
··-·· ·- . -· - ------ - -- - - -- - ··--

445.00 1.435 11.075 84.244 
------ ---- . ~------- ----- - - -·--- -------

445.50 1.495 11.808 132.792 
- ---- -- - . ---------- ----- ··- - . 

446.00 1.S55 12.570 194.734 
. --- -- -- - ·-·----- - ---- ---- ---

446.50 1.617 13.363 269.952 
---- ----- - -- ·-· . - .. ------- -- - ·-

447.00 1.680 14.188 359.175 

*Designates time(s} to dewater have been extrapolated beyond the 50 hour hydrograph limit. 

Detailed Discharae Table 

Combined 

Emergency Total 
Elevation 

Spillway (cfs) Discharge 

(cfs) 

430.00 0.000 0.000 

430.50 0.000 0.000 

431.00 0.000 0.000 

431.50 0.000 0.000 

432.00 0.000 0.000 

432.50 0.000 0.000 

433.00 0.000 0.000 

433.50 0.000 0.000 

434.00 0.000 0.000 

434.50 0.000 0.000 

435.00 0.000 0.000 

435.50 0.000 0.000 

436.00 0.000 0.000 

436.50 0.000 0.000 

437.00 0.000 0.000 
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Filename: pond-2-SPILLWAY.sc4 

Elevation 

437.50 

438.00 

438.50 

439.00 

439.50 

440.00 

440.o0 

441.00 

441.50 

442.00 

442.50 

443.00 

443.50 

444.00 

445.00 

445.50 

446.00 

446.50 

447.00 

Emergency 
Spillway (cfs) 

0.000 

0.000 

Combined 

Total 

Discharge 

(cfs) 

0.000 

0.000 
---------~ 

0.000 0.000 
--~~- --

0 000 0.000 

0.000 0.000 
-- --·-·-·· ·- --

0.000 0.000 

0.000 0.000 

0.000 0.000 
-~--

0.000 0.000 
--·---~--

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.517 0.517 

21.088 21.088 

47.988 47.988 

84.244 

132.792 

194.734 

269.952 

359.175 

84.244 

132.792 

194.734 

269.952 

359.175 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 
Stru SWS Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 9.920 0.078 0.000 0.000 87.000 M 

I 

44.72 2.701 
-- - . - - --- ------·- --·-·-·· -- -- -----·- - -

~ 9.920 44.72 2.701 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
lime (hrs) 

# # ; (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low n nr. OM n-:,n nn 2.940 0.078 
flowing streams 

u,::,u O,UV UJV,UV 

- . - ------- ------ -------
#1 1 Time of Concentration: 0.078 
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Con.sulting, Inc. 
Engineers · Constructors· Scientists 

PROJECT NUMBER: B06-J49-l4l3 

PROJECT NAME: POND CREEK MJNE NO. l 

CALCSBY:BLA 

CHECKED BY: 

Q = CLH"l.5 OR 
Q = CH"I.5(L+0.4(ZJ+Z2)H) 

WHERE: 
COEFFICIENT C = 

BOTTOM WIDTH L = 
3 
8 

SIDE SLOPE Zl = 3 
SIDE SLOPE Z2 = 3 

SPILLWAY INVERT EL. = 443 

ELEVATION 
FEET) 

443 
444 

444.5 
445 

445.5 

f;;],(~g_(JJ.ftQ,:Z~pJ1~;f'4.1?£!§;r'/0~!16,:; :~· 
446.5 

447.5 
448 

448.5 
449 

449.5 

REF.: (MESA MANUAL, Pg. 6.136) 

REF.: (OPEN CHANNEL HYDRAULICS, 
CHOW, Pg. 53) 

HEAD 
(FEET 

0 
J 

1.5 
2 

3.5 

4.5 
5 

5,5 
6 

6.5 

Q 
CFS 

0.00 
3 l.20 
63.93 
]08.6] 

322. J 6 

538.39 
670.82 
820.35 
987.63 
J ]73,28 
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tOYR. 24HR. EVENT 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 

Rainfall Depth: 5.210 inches 

Filename: pond-2.sc4 Printed 04-20-2006 
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Type 
Stru 

# 

Pond #1 

Filename: pond-2.sc4 

Structure Networking: 
(fiows Stru 

I into) # 

==> End I 

Musk. K 
(hrs) 

0.000 

J#17 
~ 

Musk. X i Description 

0.000 I 

3 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

In 35.32 3.11 
#1 9.920 9.920 

Out 21.38 3.01 

L 
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Structure #1 (Pond) 

Pond Inputs: 

Structure Detail: 

Permanent Pool Elev: 443.00 

Permanent Pool: 8.43 ac-ft 

Emergency Spillway 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right Bottom 
Sideslope Width (ft) 

443.00 25.00 3.00:1 3.00:1 8.00 

Pond Results: 

Peak Elevation: 444.01 

H'graph Detention Time: 4.23 hrs 

Dewater Time: 1.10 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dew.ater 

Elevation Time 
(ac) (ac-ft) (cfs) 

(hrs) 

430.00 0.220 0.000 0.000 
- ----·- - - -· - -- ··- -----

430.50 0.243 0.116 0.000 
-·-- ----·--·--·· - ----- - . - -

431.00 0.268 0.244 0.000 
- -- . - ---· --·-- - ---·-

431.50 0.294 0.384 0.000 
----- ---- --- - ------- ·---- - -·- ----- -

432.00 0.321 0.537 0.000 
----. - ·-- ---·- ---- --- -· ------- -

432.50 0.349 0.705 0.000 
- ·- - -- - - ... . --- -

433.00 0.378 0.886 0.000 
-

433.50 0.408 1.083 0.000 
- - . --- - - --- - --- -- -

434.00 0.440 1.295 0.000 
--·-----

434.50 0.473 1.523 0.000 
- ·- -------

435.00 0.507 1.768 0.000 
-

435.50 0.542 2.030 0.000 
----- ----------

436.00 0.578 2.310 0.000 

436.50 0.615 2.608 0.000 
- . - - - - - - - - -- --· ~~--

437.00 0.654 2.925 0.000 
- -

437.50 0.694 3.262 0.000 

438.00 0.735 3.620 0.000 
- .. --· - - - - -·-- -- - - ---· 

438.50 0.777 3.998 0.000 

5 
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----- .. 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

439.00 0.821 4.397 0.000 
- --- --- ------- - - .. - - - - -- --- ----- -- -- -

439.50 0.865 4.818 0.000 
------ ------· ----·-··· --

440.00 0.911 5.262 0.000 
----- --·-· .. -- - ---- ------------· - ... -·-·-

440.50 0.958 5.730 0.000 
----·----. --- ---- -------- - --

441.00 1.006 6.220 0.000 
-- ·----- -- ----

441.50 1.055 6.736 0.000 
-- - - - ------ --- -- - ·-·. 

442.00 1.106 7.276 0.000 
- ., .. - -- - - . ---------- -- - ---- --- ·---· 

442.50 1.157 7 847 0 000 
- - - -- - ··----- - -----·. 

443.00 1.210 8.433 0.000 Spillway #1 
·----- -- - - ---- -- .. --------- ------ -- ... -- - -

443.50 1.265 9.052 O.S17 14.48* 
~--·-- -- - -- --- -·--- -- -------- -

444.00 1.320 9.698 21.088 11.95 
----·- ---- ----~---· - - - --------. 

444.01 1.321 9.705 21.376 0.05 Peak Stage 
---- - - - ---------- .. 

444.50 1.377 10.372 47.988 
-- - - ----- - - -- -------

445.00 1.435 11.075 84.244 
- - - --------- ·--- ·- ------- ·--

445.50 1.495 11.808 132.792 
- -

__ ,. ______ ---- - --------
446.00 1.555 12.570 194.734 

------· - - -- - -------. - --
446.50 1.617 13.363 269.952 

··- --- ------- ----- - -- --·----
447.00 1.680 14.188 359.175 

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit 

Detailed Discharae Table 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

430.00 0.000 0.000 

430.50 0.000 0.000 

431.00 0.000 0.000 

431.50 0.000 0.000 

432.00 0.000 0.000 

432.50 0.000 0.000 

433.00 0.000 0.000 

433.50 0.000 0.000 

434.00 0.000 0.000 

434.50 0.000 0.000 

435.00 0.000 0.000 

435.50 0.000 0.000 

436.00 0.000 0.000 

( 436.50 0.000 0.000 

~ 437.00 0.000 0.000 

Filename: pond-2.sc4 Printed 04-20-2006 
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Elevation 

437.50 

438.00 

438.50 

439.00 

439.50 

440.00 

440.50 

441.00 

441.50 

442.00 
AA"l C"f'\ 
"Tot..,.JV 

443.00 

443.50 

Emergency 
Spillway (cfs) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Combined 

Total 

Discharge 

(cfs) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
------·---- ·-----
0.000 

0.000 

0.000 

0.000 

0.517 

0.000 

0.000 

0.000 

0.000 

0.517 
--- ---------~- ---·- - --------- -··· -----

444.00 

444.50 

445.00 

445.50 

446.00 

446.50 

447.00 

21.088 

47.988 

84.244 

132.792 

194.734 

269.952 

359.175 

21.088 

47.988 

84.244 

132.792 

194.734 

269.952 

359.175 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 9.920 0.078 0.000 0.000 87.000 M 35.32 3.113 
----- -- - -------· - -- - --- ··--

I: 9.920 35.32 3.113 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

iii i 
8. Large gullies, diversions, and low 

n "' 
non 830.00 2.S40 0.078 

flowing streams 
u.::10 o.uu 

- ---· .. -------- - ------ - .. 

#1 1 Time of Concentration: 0.078 

Filename: pond-2.sc4 Printed 04-20-2006 
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POND CREEK NO. 1 MINE 

Filename: pond no.3-SPILLWAY.sc4 

POND NO. 3 

25YR. 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 
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General Information 

Storm Information: 
Storm Type: 

Design Storm: 

Rainfall Depth: 

NRCS Type II 

25 yr - 6 hr 

4.680 inches 

2 
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Type 

Pond 

Structure Netr,vorking: 
Stru (flows Stru Musk. K I 

# into) # (hrs) Musk. X ; Description 

#1 ==> End 0.000 0.000 I 

~ 
~ 

Filename: pond no.3-SPILLWAY.sc4 
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#1 

Filename: pond no.3-SPILLWAY.sc4 

In 

Out 

Structure Summary: 
Immediate Total Peak 

Contributing Contributing Discharge 
Area Area 

(ac) (ac) 
(cfs) 

44.72 
9.920 9.920 

18.01 

4 

Total 
Runoff 
Volume 

(ac-ft) 

2.70 

2.70 

Printed 04-20-2006 
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Structure # 1 (Pond) 

Pond Inputs: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Emergency Spillway 

441.39 

3.75 ac-ft 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

441.39 50.00 2.60:1 2.60:1 12.00 

Pond Results: 

Peak Elevation: 442.28 

H'graph Detention Time: 0.91 hrs 

Dewater T1me: 0.36 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) fhrcc, 

\' ,....,1 

437.24 0.530 0.000 0.000 

437.74 0.608 0.284 0.000 

438.24 0.692 0.609 0.000 

438.74 0.780 0.977 0.000 
- - -- -

439.24 0.874 1.390 0.000 

439.74 0.974 1.852 0.000 

440.24 1.079 2.365 0.000 

440.74 1.189 2.932 0.000 

441.24 1.304 3.555 0.000 

441.39 1.340 3.753 0.000 Spillway #1 

441.74 1.429 4.238 6.534 7.10 

442.24 1.561 4.985 15.869 1.55 

442.28 1.574 5.049 18.010 0.05 Peak Stage 

442.74 1.699 5.800 42.945 

443.24 1.842 6.684 80.843 

443.74 1.992 7.643 128.249 

444.24 2.147 8.677 188.567 

444.74 2.308 9.790 263.126 

Filename: pond no.3-SPILLWAY.sc4 
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Area Capacity Discharge 
Dewater 

Time 

( 
Elevation 

(ac) (ac-ft) (els) (hrs) 

445.24 2.474 10.986 352.077 

445.74 2.647 12.266 454.811 

446.24 2.826 13,634 571.830 
~ -·-- --- ~------ -

446.39 2.880 14.061 622.750 

Detailed Discharge Table 

Cornl.Ji11ed 

Emergency Total 
Elevation Spillway (els) Discharge 

(els) 

437.24 0.000 0.000 

437.74 0.000 0.000 
-- ----- ---

438.24 0.000 0.000 
----~--·-

438.74 0.000 0.000 

439.24 0.000 0.000 

439.74 0.000 0.000 

440.24 0.000 0.000 

440.74 0.000 0.000 

441.24 0.000 0.000 

441.39 0.000 0.000 

441.74 6.534 6.534 

442.24 15.869 15.869 

442.74 42.945 42.945 

443.24 80.843 80.843 

443.74 128.249 128.249 

444.24 188.567 188.567 

444.74 263.126 263.126 

445.24 352.077 352.077 

445.74 454.811 454.811 

446.24 571.830 571.830 

446.39 622.750 622.750 

Filename: pond no.3-SPILLWAY.sc4 Printed 04-20-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Cutve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 9.920 0.055 0.000 0.000 87.000 M 44.72 2.701 
-· - ---- -- ---- ----~ --~---- - --- - -- - -- ----- -- -

~ 9.920 44./l l./01 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low • nn r. nn cnn nn -, nnn n nrl:' 

flowing streams 
.1.,UV u.uu uuu.uu J,UUV v.u.J:) 

-- --- . -- -- -- -----
#1 1 Time of Concentration: 0.055 

Filename: pond no.3-SPILLWAY.sc4 Printed 04-20-2006 
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( .lillia.1,_ ce 
Consulting, Inc. 

Engineers · Constructors · Scientists 

PROJECT NUMBER: B06-149-1413 

PROJECT NAME: POND CREEK MINE NO. I 

CALCS BY: BLA 

CHECKED BY: 

Q = CLHAJ.5 OR 
Q = CHAJ.5(L+0.4(Zl+Z2)H) 

WHERE: 
COEFFICIENT C = 

BOTTOM WIDTH L = 
SIDE SLOPE Zl = 
SIDE SLOPE Z2 = 

3 
8 
3 
3 

SPTLLWAYINVERTEL. = 443 

ELEVATION 
FEET) 

443 
444 

444.5 
445 

445.5 

·····•·:·•· .Q (!f!fQ!{flU.[1))/'7' ,f1-'l7,icrs .· L-f34fjf•':i•.· 
446.5 

447.5 
448 

448.5 
449 

449.5 

REF.: (MESA MANUAL, Pg. 6.136) 

REF.: (OPEN CHANNEL HYDRAULICS, 
CHOW, Pg. 53) 

HEAD 
FEET) 

0 

1.5 
2 

2.5 

3.5 

4.5 
5 

5.5 
6 

6.5 

Q 
CFS 

0.00 
3 l.20 
63.93 
I 08.61 

538.39 
670.82 
820.35 
987.63 
1173.28 
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POND CREEK NO. 1 MINE 

Filename: pond no.3.sc4 

POND NO. 3 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 
" --- ~-- - --- - - - ----· - -~~·-· . 

Rainfall Depth: 5.210 inches 

l 
Filename: pond no.3.sc4 Printed 04-20-2006 
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Structure Networking: 
Stru (fiows Stru i Musk. K i 

Type I Musk. X I Description 
# into) # I (hrs) 

Pond #1 ==> End I 0.000 0.000 I 

Filename: pond no.3.sc4 Printed 04-20-2006 
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( Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 35.32 3.11 
#1 9.920 9.920 

Out 14.54 3.11 

Filename: pond no.3.sc4 Printed 04-20-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Emergency Spillway 

441.39 

3.75 ac-ft 

Crest Length Left 
Spillway Elev (ft) 5ideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

441.39 

Pond Results: 

50.00 2.60:1 

Peak Elevation: 

H'graph Detention Time: 

2.60:1 

442.17 

0.91 hrs 

Dewater Time: 0.68 days 

12.00 

Dewatering time is calculated from peak stage to lowest spillway 

Eievation-Capacitv-Discharge Table 

Area capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

437.24 0.530 0.000 0.000 
--- -------

437.74 0.608 0.284 0.000 

438.24 0.692 0.609 0.000 

438.74 0.780 0.977 0.000 

439.24 0.874 1.390 0.000 

439.74 0.974 1.852 0.000 

440.24 1.079 2.365 0.000 

440.74 1.189 2.932 0.000 

441.24 1.304 3.555 0.000 

441.39 1.340 3.753 0.000 Spillway #1 

441.74 1.429 4.238 6.534 14.90 

442.17 1.542 4.878 14.539 1.30 Peak Stage 

442.24 1.561 4.985 15.869 

442.74 1.699 5.800 42.945 

443.24 1.842 6.684 80.843 

443.74 1.992 7.643 128.249 

444.24 2.147 8.677 188.567 

5 

--------·- -~----
444.74 2.308 9.790 263.126 

Filename: pond no.3.sc4 Printed 04-20-2006 
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Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) 

(hrs) 

445.24 2.474 10.986 352.077 
- - ------- --

445.74 2.647 12.266 454.811 
·- - --~----~----- - --

446.24 2.826 13.634 571.830 
--------
446.39 2.880 14.061 622.750 

Detailed Discharge Table 

Combined 

Emergency Total 
Elevation 

Spillway (cfs) Discharge 

(cfs) 

437.24 0.000 0.000 

437.74 0.000 0.000 

438.24 0.000 0.000 
. -·--- ~--

438.74 0.000 0.000 

439.24 0.000 0.000 

439.74 0.000 0.000 

440.24 0.000 0.000 

440.74 0.000 0.000 

441.24 0.000 0.000 

441.39 0.000 0.000 

441.74 6.534 6.534 

442.24 15.869 15.869 

442.74 42.945 42.945 

443.24 80.843 80.843 

443.74 128.249 128.249 

444.24 188.567 188.567 

444.74 263.126 263.126 

445.24 352.077 352.077 

445.74 454.811 454.811 

446.24 571.830 571.830 

446.39 622.750 622.750 

Filename: pond no.3.sc4 Printed 04-20-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K cuive 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 9.920 0.055 0.000 0.000 87.000 M 35.32 3.113 
-- -- ----- -·-- - --· -- - --~---·-·-· --·-- - -- - ·-- --- . -·· 

~ 9.920 35.32 3.113 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
lime (hrs) 

# # (ft) (ft) (fps) 

~- 1 
8. Large gullies, diversions, and low 1.00 6.00 600.00 3.000 0.055 u flowing streams 

#1 1 Time of Concentration: 0.055 

Filename: pond no.3.sc4 Printed 04-20-2006 
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POND CREEK NO. 1 MINE 

Filename: pond 4-SPILLWAY.sc4 

POND NO. 4 

25YR. 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 
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( 
General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 25 yr - 6 hr 
. --- - -- ---·- . ·----- - ~----

Rainfall Depth: 4.680 inches 

Filename: pond 4-SPILLWAY.sc4 Printed 04-20-2006 
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C Structure Neti'llorking: 
Type 

Stru (flows Stru Musk. K 
# into) # (hrs) 

Musk. X Description 

Pond #1 ==> End 0.000 0.000 

Filename: pond 4-SPILLWAY.sc4 Printed 04-20-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 

Area Area Volume 

(ac) (ac) 
(els) (ac-ft) 

In 52.39 3.16 
#1 11.620 11.620 

Out 23.22 3.16 

Filename: pond 4-SPILLWAY.sc4 Printed 04-20-2006 
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Structure # 1 (Pond} 

Pond Inputs: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Emergency Spillway 

446.34 

8.47 ac-ft 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right Bottom 
Sideslope Width (ft) 

446.34 50.00 3.00:1 

Pond Results: 

Peak Elevation: 

H'graph Detention Time: 

Dewater Time: 

3.00:1 8.00 

447.53 

0.78 hrs 

0.33 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacij;y-Discharge Table 

Area Capacity Discharge Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

435.00 0.400 0.000 0.000 

435.50 0.425 0.206 0.000 

436.00 0.451 0.425 0.000 
.. ··-· -·-·-·---- - ·--· 

436.50 0.478 0.658 0.000 
---- ------------

437.00 0.505 0.903 0.000 

437.50 0.534 1.163 0.000 

438.00 0.563 1.437 0.000 

438.50 0.592 1.726 0.000 

439.00 0.623 2.030 0.000 

439.50 0.654 2.349 0.000 

440.00 0.686 2.684 0.000 

440.50 0.719 3.035 0.000 

441.00 0.753 3.403 0.000 

441.50 0.787 3.788 0.000 

442.00 0.822 4.191 0.000 

442.50 0.858 4.611 0.000 

443.00 0.895 5.049 0.000 

443.50 0.933 5.506 0.000 

Filename: pond 4-SPILLWAY.sc4 
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( 
Area capacity Discharge Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) 

(hrs) 

444.00 0.971 5.982 0.000 
-------· ---- -·· . - --- - ----
444.50 1.010 6.477 0.000 

--·· - --- - - .. - - ------ ------
445.00 1.050 6.992 0.000 

-· ··-- - -- --- - - ----- . -----
445.50 1.090 7.527 0.000 

- ------ ---- ---- --- ---·--. - -- - - - --- - -------
446.00 1.131 8.082 0.000 

--- -- ·- - . - - - ---------
446.34 1.160 8.472 0.000 Spillway #1 

--· ·-- - . ~-· ·-
446.50 1.174 8.659 2.952 4.90 

---- ·- ·----- - - -----
447.00 1.220 9.257 12.176 2.15 

-----··--------- -- -- - --· - -- ------ - - ----
447.50 1.266 9.879 21.400 

--·---------- - -- - --- - --- -- - . -
447.53 1.269 9.921 23.219 0.85 Peak Stage 

-·-- -------·--·- -·- - . - -- - ------· ------ - -- . 

448.00 1.313 10.523 48.844 
------·---· ··- --

448.50 1.361 11.192 82.853 
- - ---- ·- ·-

449.00 1.409 11.884 129.043 
-· - ·-·-----. - ·- - - -

449.50 1.459 12.601 187.954 
·- -- ... - . - ·-

450.00 1.510 13.343 261.812 
---- - -------- ---- -- ------ ----

450.50 1.561 14.111 349.603 
-·· - - ---- ----- -- - -

451.00 1.613 14.904 452.025 
~-- - ·- -- . ------ ------ ---- ·-·-----

451.50 1.666 15.724 569.744 
- ---- --·------------ -· ----

452.00 1.720 16.571 703.394 

Detailed Discharge Table 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

435.00 0.000 0.000 

435,50 0.000 0.000 

436.00 0.000 0.000 

436.50 0.000 0.000 

437.00 0.000 0.000 

437.50 0.000 0.000 

438.00 0.000 0.000 

438.SO 0.000 0.000 

439.00 0.000 0.000 

439.50 0.000 0.000 

440.00 0.000 0.000 

440.50 0.000 0.000 

441.00 0.000 0.000 

441.50 0.000 0.000 

442.00 0.000 0.000 

Filename: pond 4-SPILLWAY.sc4 Printed 04-20-2006 
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Filename: pond 4-SPILLWAY.sc4 

Elevation 

442.50 

443.00 

443.50 

444.00 

444.S0 

44S.00 

445.S0 

446.00 

446.34 

446.S0 

447.00 

447.50 

448.00 

448.50 

449.00 

449.50 

450.00 

450.50 

451.00 

451.50 

452.00 

Emergency 
Spillway (cfs) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.952 

12.176 

21.400 

48.844 

82.853 

129.043 

187.954 

261.812 

349.603 

452.025 

569.744 

703.394 

Combined 

Total 

Discharge 

(cfs) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.952 

12.176 

21.400 

48.844 

82.853 

129.043 

187.954 

261.812 

349.603 

452.025 

569.744 

703.394 
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Subwatershed Hydrology Detail: 

SWSArea 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 11.620 0.069 0.000 0.000 87.000 M 52.39 3.163 
----·- ---------- -- - -------- - -- --- - . --- ---- - --- -- -

L 11.620 52.39 3.163 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

a, 1 
8. Large gullies, diversions, and low ' ,, ~.., nn 875.00 3.510 0.069 rr. 
flowing streams 

.l.,JI .1..:..uu 

-· .. -- ____ _, - -- . ----

#1 1 Time of Concentration: 0.069 

Filename: pond 4-SPILLWAY.sc4 Printed 04-20-2006 
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Alljance 
Consulting, Inc. 

Engineers · Cansrrucrors · Scjentisi:s 

PROJECT NUMBER: B06-149-1413 

PROJECT NAME: POND CREEK MJNE NO. I 

CALCS BY: BLA 

CHECKED BY: 

Q = CLHAJ.5 OR 
Q = CHA] .5(L+0.4(Zl+Z2)H) 

WHERE: 
COEFFICIENT C = 

BOTTOM WIDTH L = 
SIDE SLOPE ZI = 
SIDE SLOPE Z2 = 

SPILLWAY INVERT EL. = 

3 
8 
3 
3 

446.34 

ELEVATION 
FEET) 

446.34 

REF.: (MESA MANUAL, Pg. 6.136) 

REF.: (OPEN CHANNEL HYDRAULJCS, 
CHOW, Pg. 53) 

HEAD 
FEET) 

0 

Q 
CFS 

0.00 
447.34 3 l.20 
447.84 l.5 63.93 
448.34 2 l 08.61 
448.84 2.5 166.02 

l~: Q .(JJ.§QU!f(Ef?} ~ 5¥,3? cgs )14~)4 . } ·r·t,~r·:.':c'.i'J::c.:;;:i:;\•'2:'."';",'i,:1t;: .. -.:.:'\',,'!_.,_;;~:?'.:t>UE 

450.84 4.5 538.39 
451.34 5 670.82 
45 l.84 5.5 820.35 
452.34 6 987.63 
452.84 6.5 1173.28 
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POND CREEK NO. 1 MINE 

Filename: pond 4.sc4 

POfvDNO. 4 

tOYR. 24HR. EVENT 

BLA 

,l1.!liance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10yr-24hr 
--- ----·- ~----

Rainfall Depth: 5.210 inches 

Filename: pond 4.sc4 Printed 04-20-2006 
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Type 

Pond 

Filename: pond 4.sc4 

Stru 
# 

#1 

Structure Networking: 
(flows Stru 

1
1 Musk. K 

into) # (hrs) 

==> End 0.000 

rn-7 
~ 

Musk. X I Description 

0.000 ! 

3 

Printed 04-20-2006 
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( Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge Runoff 

Area Area Volume 

(ac) (ac) (cfs) (ac-ft) 

In 41.37 3.65 
#1 11.620 11.620 

Out 19.01 3.65 

Filename: pond 4.sc4 Printed 04-20-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Emergency Spillway 

446.34 

8.47 ac-ft 

Spillway Elev Crest Length 
(ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

446.34 50.00 3.00:1 

Peak Elevation: 

H'graph Detention Time: 

3.00:1 

447.37 

0.77 hrs 

Dewater Time: 0.65 days 

8.00 

Dewatering time is calculated from peak stage to lowest spillway 

Eievation-Capacij;y-Discharge Table 

Area Capacity Discharge Dewater 
Elevation Time 

(ac) (ac-ft) (cfs) 
(hrs) 

435.00 0.400 0.000 0.000 

435.50 0.425 0.206 0.000 

436.00 0.451 0.425 0.000 

436.50 0.478 0.658 0.000 

437.00 0.505 0.903 0.000 

437.50 0.534 1.163 0.000 
I 

438.00 0.563 1.437 0.000 

438.50 0.592 1.726 0.000 

439.00 0.623 2.030 0.000 

439.50 0.654 2.349 0.000 

440.00 0.686 2.684 0.000 

440.50 0.719 3.035 0.000 

441.00 0.753 3.403 0.000 

441.50 0.787 3.788 0.000 

442.00 0.822 4.191 0.000 

442.50 0.858 4.611 0.000 

443.00 0.895 5.049 0.000 

5 

--- ----~ 

443.50 0.933 5.506 0.000 

---- ----
Filename: pond 4.sc4 Printed 04-20-2006 
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- - -

Area Capacity Discharge 
Dewater 

Elevation T1me 

( (ac) (ac-ft) (cfs) 
(hrs) 

444.00 0.971 5.982 0.000 
--·-----·----~--- -- - -- --- - -- - --- --

444.50 1.010 6.477 0.000 
--- ----- -- - . -· ·- - - . --·- -

445.00 1.050 6.992 0.000 
------ -- ·-- __ ,,_ ·- -- - -

445.50 1.090 7.527 0.000 

446.00 1.131 8.082 0.000 
--· - ---- . --··--- - -- - - . ----

446.34 1.160 8.472 0.000 Spillway #1 
---· ----·-- --···---- -- - - ----- -----

446.50 1.174 8.659 2.952 12.95 
-- ----- .. -- -- ---------- -· --· 

447.00 1.220 9.257 12.176 2.05 
·-- --· ·-· ··--··------ --- - --- --- --- ---- - ------- ---

447.37 1.254 9.718 19.011 0.65 Peak Stage 
- - . ---·--·- ---- ---- ·- ----- -----

447.50 1.266 9.879 21.400 
1....---__ -- -·---- --- .. -· -- -- --- --·- ------ - ---- - ----~- -·---

448.00 1.313 10.523 48.844 
- ------ - - --- -- - - - . -----

448.50 1.361 11.192 82.853 
- - --

449.00 1.409 11.884 129.043 
-- ·-·--·- - - ·----

449.50 1.459 12.601 187.954 
- -·-- - ------ ----- - -·- -- -

450.00 1.510 13.343 261.812 
-··- --- ---------- - -- -- --- - -· 

450.50 1.561 14.111 349.603 
---- -- ------ - - - - - --

451.00 1.613 14.904 452.025 
·------ - - - - --- -- --- - - ·---·--

451.50 1.666 15.724 569.744 
L.- ---- - -- - - --- - - -- -- ·--- -----.-

452.00 1.720 16.571 703.394 

Detailed Discharae Table 

Combined 

Emergency Total 
Elevation 

Spillway (cfs) Discharge 

(cfs) 

435.00 0.000 0.000 

435.50 0.000 0.000 

436.00 0.000 0.000 

436.50 0.000 0.000 

437.00 0.000 0.000 

437.50 0.000 0.000 

438.00 0.000 0.000 

438.50 0.000 0.000 

439.00 0.000 0.000 

439.50 0.000 0.000 

440.00 0.000 0.000 

440.50 0.000 0.000 

441.00 0.000 0.000 

441.50 0.000 0.000 

442.00 0.000 0.000 

Filename: pond 4.sc4 Printed 04-20-2006 
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Combined 

( Emergency Total 
Elevation 

Spillway (cfs) Discharge 

(cfs) 

442.50 0.000 0.000 

443.00 0.000 0.000 
- -·--·~ - . -· ----- -· -

443.50 0.000 0.000 
----·--- -- --- . ·-····--

444.00 0.000 0.000 

444.50 0.000 0.000 

445.00 0.000 0.000 

445.50 0.000 0.000 

446.00 0.000 0.000 

446.34 0.000 0.000 

446.50 2.952 2.952 

447.QO 12.176 12.176 

447.50 21.400 21.400 

448.00 48.844 48.844 

448.50 82.853 82.853 

449.00 129.043 129.043 

449.50 187.954 187.954 

450.00 261.812 261.812 

450.50 349.603 349.603 

451.00 452.025 452.025 

451.50 569.744 569.744 

452.00 703.394 703.394 

Filename: pond 4.sc4 Printed 04-20-2006 
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Subwatershed Hydrology Detail: 
SWS Area T1me of 

Musk K Curve Peak Runoff Stru sws Cone Musk X UHS Discharge Volume # # (ac) (hrs) Number (hrs) (cfs) (ac-ft) 
#1 1 11.620 0.069 0.000 0.000 87.000 M _L 41.37 3.646 --·-·-------- - ---------· -- -·-- -- --- ---

L 11.620 i 41.37 3.646 I 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
llme (hrs) # # (ft) (ft) (fps) 

#1 1 8. Large gullies, diversions, and low 
1.37 12.00 875.00 3.510 0.069 flowing streams 

--- -- - - - - - -
#1 l Time of Concentration: 0.069 

( 

Filename: pond 4 .sc4 Printed 04-20-2006 
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Filename: Pond no.5.sc4 

POND CREEK N0.1 MINE 

PONDN0.5 

10YR 24HR. EVENT 

BLA 

Alliance Consulting, inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 

Rainfall Depth: 4.900 inches 

Filename: Pond no.5.sc4 Printed 04-20-2006 
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Type 

Pond 

Filename: Pond no.5.sc4 

Stru 
# 

#1 

Structure Networking: 
(fiows Stru I Musk. K 
into) # 1 (hrs) 

==> End 0.000 

Musk. X ! Description 
I 

0.000 I 

3 

Printed 04-20-2006 
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-( Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing 

Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 79.65 9.59 
#1 33.150 33.150 

Out 14.70 9.59 

Filename: Pond no.5.sc4 Printed 04-20-2006 
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Structure #1 (Pond} 

Pond Inputs: 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 455.25 

Permanent Pool: 35.70 ac-ft 

Emergency Spillway 

Spillway Elev Crest Length 
(ft) 

455.25 50.00 

Left 
Sideslope 

3.00:1 

Peak Elevation: 

H'graph Detention Time: 

Dewater Time: 

Right Bottom 
Sideslope Width (ft) 

3.00:l 8.00 

456.18 

4.32 hrs 

0.65 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacitv-Discharqe Table 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) {hrs) 

441.00 0.400 0.000 0.000 
- ---- --

441.50 0.497 0.224 0.000 

442.00 0.604 0.498 0.000 

442.50 0.721 0.829 0.000 

443.00 0.849 1.221 0.000 

443.50 0.988 1.680 0.000 

444.00 1.137 2.211 0.000 

444.50 1.296 2.819 0.000 

445.00 1.466 3.508 0.000 

445.50 1.646 4.286 0.000 

446.00 1.837 5.156 0.000 

446.50 2.038 6.124 0.000 

447.00 2.249 7.196 0.000 

447.50 2.471 B.375 0.000 

448.00 2.704 9.669 0.000 

448.50 2.947 11.081 0.000 

449.00 3.200 12.617 0.000 

449.50 3.276 14.236 0.000 

Filename: Pond no.5.sc4 

5 
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6 
·- ... . '" -- - --- ---

( 
Area Capacity Discharge 

Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

450.00 3.352 15.893 0.000 
. -·-· ,- --· - ------

450.50 3.430 17.588 0.000 
--·· -------- ----·-- - -- -- ---- . -· 

451.00 3.508 19.323 0.000 
---- -· - - ---··-· ----

451.50 3.587 21.097 0.000 
------- - ---- -·--------

452.00 3.668 22.910 0.000 
.. . - - -· -

452.50 3.749 24.764 0.000 
-· ----- - . -

453.00 3.831 26.659 0.000 
f-- ----------- ---·- -- --·--- - ------- -

453.50 3.913 28.595 0.000 
.. - ·--- - ------ -- -------·- -

454.00 3.997 30.573 0.000 
--·--. . - --· ·-· 

454.50 4.082 32.592 0.000 
-· - .. ---- - -------

455.00 4.167 34.654 0.000 
-------- - -- - --- --- .. -- ----

455.25 4.210 35.701 0.000 Spillway #1 
. --·-- ----------· - - ... .. ---------

455.50 4.249 36.759 2.771 4.62* 
-· --------- - --·----

456.00 4.326 38.902 8.312 9.05 
---------------- - - -· - - -----------

456.18 4.354 39.683 14.703 1.95 Peak Stage 
----- --------- -------- - - .... .. ·----- -

456.50 4.404 41.085 26.177 
----- ------ - - . -- ----------- ---- -

457.00 4.483 43.307 54.839 
-· - -· .. -----· 

457.50 4.563 45.568 91.196 
- --- - - ·-- --- ·-· ·-· 

458.00 4.643 47.870 139.777 
------- - . -·- -- ·- .. ------ --·----

458.50 4.724 50.212 201.546 
... -- . ·- ·- .. 

459.00 4.806 52.594 278.233 
---- ------------- - - . --------- . 

459.50 4.888 55.018 368.895 
- ---- ------- - ---- - .. 

459.51 4.890 55.066 368.895 

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit. 

Detailed Discharae Table 

Combined 

Emergency Total 
Elevation 

Spillway (cfs) Discharge 

(cfs) 

441.00 0.000 0.000 

441.50 0.000 0.000 

442.00 0.000 0.000 

442.50 0.000 0.000 

443.00 0.000 0.000 

443.50 0.000 0.000 

444.00 0.000 0.000 

444.50 0.000 0.000 

C 
445.00 0.000 0.000 

445.50 0.000 0.000 

Filename: Pond no.5.sc4 Printed 04-20-2006 



R18743SEDCAD 4 for Windows 
rnn"rinht 100R D,:imc,.1:::i I t:::,-h,.,,:,h 

7 

Combined 

( 
Emergency Total 

Elevation Spillway (cfs) Discharge 

(cfs) 

446.00 0.000 0.000 

446.50 0.000 0.000 

447.00 0.000 0.000 

447.50 0.000 0.000 

448.00 0.000 0.000 

448.SO 0.000 0.000 

449.00 0.000 0.000 

449.50 0.000 0.000 

450.00 0.000 0.000 

450.50 0.000 0.000 

451.00 0.000 0.000 

451.50 0.000 0.000 

4S2.00 0.000 0.000 
·--·· 

4S2.50 0.000 0.000 

453.00 0.000 0.000 

453.50 0.000 0.000 

454.00 0.000 0.000 

454.50 0.000 0.000 

455.00 0.000 0.000 

455.25 0.000 0.000 

455.50 2.771 2.771 

4S6.00 8.312 8.312 

456.50 26.177 26.177 

457.00 54.839 54.839 

457.50 91.196 91.196 

458.00 139.777 139.777 

458.50 201.646 201.646 

459.00 278.233 278.233 

459.50 368.895 368.895 

459.51 368.895 368.895 

Filename: Pond no.5.sc4 Printed 04-20-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
lime of Musk K Curve 

Peak Runoff 
Stru sws Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 33.1S0 0.144 0.000 0.000 87.000 M 79.65 9.595 
-- --- --- ---------- -- --- . ----- - -- --r--

~ 33.150 79.65 9.595 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 0.53 6.00 1,134.00 2.180 0.144 
flowing streams 

-- ---------
#1 1 Time of Concentration: 0.144 

Filename: Pond no.5.sc4 Printed 04-20-2006 
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Alli2c11.ce 
Consultif"lg~~ Inc. 

Engineers · Co;J.structoz·s · Sc1enri.sts 

PROJECT NUMBER: B06-J49-l413 

PROJECT NAME: POND CREEK MINE NO. l 

CALCS BY: BLA 

CHECKED BY: 

Q = CLHAJ.5 OR 
Q = CHAI .5(L+0.4(ZJ +Z2)H) 

WHERE: 
COEFFICIENT C = 

BOTTOM WIDTH L = 
SIDE SLOPE Zl = 

3 
8 
3 

SIDE SLOPE Z2 = 3 
SP!LLW.A& Y INVERT EL. = 455.25 

ELEVATJON 
FEET 

455.25 
456.25 
456.75 

~::'Jc.· ij'(R,§Q,[J_IRE,D)=C.:7!,6_SC:Fft. ,.~4~7.2,5.·_ ••.•... _ .. ·. 
457.75 

459.75 
460.25 
460.75 
461.25 
461.75 

REF.: (MESA MANUAL, Pg. 6.136) 

REF.: (OPEN CHANNEL HYDRAULICS, 
CHOW, Pg. 53) 

HEAD 
(FEET 

0 

J.5 

4.5 
5 

5.5 
6 

6.5 

Q 
CFS 

0.00 
3 l.20 
63.93 

538.39 
670.82 
820.35 
987.63 
J 173.28 
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POND CREEK N0.1 MINE 

Filename: Pond no.5-SPILLWAY.sc4 

PONDN0.5 

25YR 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 25 yr - 6 hr 
-··-------· 

Rainfall Depth: 4.680 inches 

Filename: Pond no.5-SPILLWAY.sc4 Printed 04-20-2006 
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Type 
Stru 

# 

Pond #1 

Filename: Pond no.5-SPILLWAY.sc4 

Structure Networking: 
(flows Stru 
into) # 

==> End 

Musk. K 
(hrs) 

0.000 

1#17 
~ 

i 
Musk. X I Description 

0.000 i 

3 

Printed 04-20-2006 
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( Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

In 105.94 9.02 
#1 33.150 33.150 

Out 19.53 9.02 

Filename: Pond no.5-SPILLWAY.sc4 Printed 04-20-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 

rcrmunent Pool: 

455.25 

35.70 ac-ft 

Emergency Spillway 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

455.25 50.00 3.00:1 3.00:1 8.00 

Peak Elevation: 456.31 

H'graph Detention Time: 3.92 hrs 

Dewater Time: 1.54 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacij;y-Discharqe Table 

Dewater Area Capacity Discharge 
Elevation Time 

(ac) (ac-ft) (cfs) (hrs) 

441.00 0.400 0.000 0.000 

5 

-~----------- ~-----
441.50 0.497 0.224 0.000 

442.00 0.604 0.498 0.000 
- - --- - -

442.50 0.721 0.829 0.000 

443.00 0.849 1.221 0.000 

443.50 0.988 1.680 0.000 
-- -- ---- -

444.00 1.137 2.211 0.000 

444.50 1.296 2.819 0.000 

445.00 1.466 3.508 0.000 

445.50 1.646 4.286 0.000 

446.00 1.837 5.156 0.000 

446.50 2.038 6.124 0.000 

447.00 2.249 7.196 0.000 

447.50 2.471 8.375 0.000 

448.00 2.704 9.669 0.000 

448.50 2.947 11.081 0.000 

449.00 3.200 12.617 0.000 

449.50 3.276 14.236 0.000 

Filename: Pond no.5-SPILLWAY.sc4 Printed 04-20-2006 
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.... - .. .. ... . .... .... .. .. 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

450.00 3.352 15.893 0.000 
-- ·-· ... - ----- ··------

450.50 3.430 17.588 0.000 
--·-·-- ...... ··--·· - ..... 

451.00 3.508 19.323 0.000 
-· ------- -----. -·---· -·-

451.50 3.587 21.097 0.000 
!-~·-----·- ------ --- --·- ---- ... 

452.00 3.668 22.910 0.000 
1----------·- ---- --------·· - ------·-. ------

452.50 3.749 24.764 0.000 
--- -· .. --- - --

453.00 3.831 26.659 0.000 .. -------- --·-- --- ----- --· 
453.50 3.913 28.595 0.000 

--------· ... ----- - - - -- -- ·-- ----- -
454.00 3.997 30.573 0.000 

--- -- .. ------- - -- -- -- - - ---- -··· 

454.50 4.082 32.592 0.000 
---- ------ -- - ----- ----- - ------- ..... ·--

455.00 4.167 34.654 0.000 
.. .. ... -- - -

455.25 4.210 35.701 0.000 Spillway #1 
--·-·-

455.50 4.249 36.759 2.771 29.15 
-· ------ -·-- ... - -- ... ------- -

456.00 4.326 38.902 8.312 5.15 
---- --- . - -- ·- .. ···- ---·-·· 

456.31 4.375 40.272 19.526 2.70 Peak Stage 
------ ----- .. ··-- -·-- -

456.50 4.404 41.085 26.177 
--------- --------- --- - - .. . .. ,. ...... ------- - .. 

457.00 4.483 43.307 54.839 
-- ------------ - -·-· - - --- ... - .. 

457.50 4.563 45.568 91.196 
--- ---- .. - - ----- -- . - - -·-

458.00 4.643 47.870 139.777 
-- ----·- ----- ---------- .. - -------- .. . . ---- .. 

458.50 4.724 50.212 201.646 
" ... ... ---------- ---------- .... 

459.00 4.806 52.594 278.233 
-- ------ --------- -·- - - .. - - -- . -· ... . -- ----·--

459.50 4.888 55.018 368.895 
.. .... .. ---------- . -· ·- ·- ----- ----

459.51 4.890 55.066 368.895 

Detailed Discharge Table 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

441.00 0.000 0.000 

441.50 0.000 0.000 

442.00 0.000 0.000 

442.50 0.000 0.000 

443.00 0.000 0.000 

443.50 0.000 0.000 

444.00 0.000 0.000 

444.50 0.000 0.000 

445.00 0.000 0.000 

445.50 0.000 0.000 

446.00 0.000 0.000 
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Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

446.50 0.000 0.000 

447.00 0.000 0.000 

447.50 0.000 0.000 
- -------- --

448.00 0.000 0.000 
-· -- -----

448.50 0.000 0.000 
---~--. 

449.00 0.000 0.000 

449.50 0.000 0.000 

450.00 0.000 0.000 

450.50 0.000 0.000 

451.00 0.000 0.000 

451.50 0.000 0.000 

452.00 0.000 0.000 

452.50 0.000 0.000 
-- ------- --

453.00 0.000 0.000 

453.50 0.000 0.000 

454.00 0.000 0.000 

454.50 0.000 0.000 

455.00 0.000 0.000 

455.25 0.000 0.000 

455.50 2.771 2.771 
-

456.00 8.312 8.312 

456.50 26.177 26.177 

457.00 54.839 54.839 

457.50 91.196 91.196 

458.00 139.777 139.777 

458.50 201.646 201.646 

459.00 278.233 278.233 

459.50 368.895 368.895 

459.51 368.895 368.895 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 
Stru SWS Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 33.150 0.144 0.000 0.000 87.000 M 105.94 9.025 
···--·- - -· ---~----~--. - ---- -- . ·--- --

L 33.150 105.94 9.025 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 0.53 6.00 1,134.00 2.180 I'\ ◄ ,.,. 

flowing streams 
U,J_--r-t 

- --- --- ·- - - --- --- ----·- -------

#1 1 Time of Concentration: 0.144 

Filename: Pond no.5-SPILLWAY.sc4 Printed 04-20-2006 
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POND CREEK N0.1 MINE 

Filename: pond-6-all-SPILLWAY.sc4 

POND NO. 6 

25YR. 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 
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Filename: pond-6-all-SPILLWAY.sc4 

General Information 

Storm Information: 
Storm Type: 

lles1gn Storm: 

Rainfall Depth: 

NRCS Type II 

2Syr-6hr 

4.680 inches 

2 
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Type 

Pond 

Stru 
# 

#1 

Filename: pond-6-all-SP1LLWAY.sc4 

Structure Networking: 
(flows Stru I Musk. K 
into) # (hrs) 

==> End 0.000 

!#17 
~ 

1 
Musk. X : Description 

1 

0.000 ' PONO 6 

3 
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,---

( Structure Summary_: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 264.89 23.66 
#1 86.900 86 900 

Out 43.64 23.55 
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Structure #1 (Pond) 

POND6 

Pond Inputs: 

Barrel 

Diameter 

(in) 

36.00 

Pond Results: 

Barrel 

Length 

(ft) 

SO.OD 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Straight Pipe 

' I 
Barrel i Manning's 

I 

Slope(%) I n 

3.00 j 0.0140 

Peak Elevation: 

H'graph Detention Time: 

445.30 

32.89 ac-ft 

Entrance 
Spillway 

Loss 
Elev 

Coefficient 

445.30 ! 0.90 

449.00 

4.37 hrs 

Dewater Time: 1.40 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

E!evation Time 
(ac) (ac-ft) (cfs) 

(hrs) 

430.00 0.050 0.000 0.000 

430.50 0.480 0.114 0.000 

431.00 1.350 0.553 0.000 

431.50 1.419 1.246 0.000 

432.00 1.490 1.973 0.000 

432.50 1.563 2.736 0.000 

433.00 1.637 3.536 0.000 

433.50 1.713 4.374 0.000 

434.00 1.791 5.250 0.000 

434.50 1.871 6.165 0.000 

435.00 1.952 7.121 0.000 

435.50 2.035 8.118 0.000 

436.00 2.120 9.156 0.000 

436.50 2.164 10.227 0.000 

437.00 2.208 11.320 0.000 

Filename: pond-6-all-SPILLWAY.sc4 
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Tailwater 

Depth 

(ft) 

0.00 

Printed 04-20-2006 
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- - - - - -- - --

Area Capacity Discharge 
Dewater 

Elevation 11me 
(ac) (ac-ft) (cfs) 

(hrs) 

437.50 2.253 12.436 0.000 
- ------- - - -- -- -- - . -·· ----

438.00 2.298 13.573 0.000 
·-·-- - ·- - - - ----- ---

438.50 2.344 14.734 0.000 
- -- - - ---- --- . --- -- --- --- -· 

439.00 2.390 15.917 0.000 
-- ·------ -- ---- - - -- . ----- ---

439.50 2.437 17.124 0.000 
... -------·- ------ - -----

440.00 2.484 18.354 0.000 
----- -- ---

440.50 2.531 19.608 0.000 
-- ------- -- ----- -------

441.00 2.579 20.885 0.000 
-- - --- -·-- --·- - --- ------- -

441.50 2.628 22.187 0.000 
- --- - -·--------- - - -

442.00 2.676 23.513 0.000 
----·- ----------- -- -- - . ------ ----

442.50 2.726 24.864 0.000 
-- --- - ----- ---- ---- ---

443.00 2.775 26.239 0.000 
------------ -·- -- .. - - - -- --- ----------

443.50 2.826 27.639 0.000 - . -------- - ---

444.00 2.876 29.065 0.000 
- --·- -· -- - ----·-- - -·-- --- ---

444.50 2.927 30.515 0.000 
---- - - ------·--

445.00 2.979 31.992 0.000 
---- -------- - --- --------· ----- ·--·--- -

445.30 3.010 32.890 0.000 Spillway #1 
-- -- . - ---- ---· ----·-- -- - --- --- - -

44S.50 3.033 33.495 0.569 12.84* 
-- - - - -- ---- ----- ··---

446.00 3.090 35.025 3.680 11.10 ----·----- - - -- --- - . --
446.50 3.147 36.584 8.262 3.35 --- --- . ------- ·- --·- -- - ---- --------
447.00 3.206 38.173 13.926 1.75 

------ --- -- - -- --------------
447.50 3.264 39.790 20.499 1.15 - -- -· ----- ---· -· - --- -----· - - . 
448.00 3.324 41.437 27.874 0.85 ~-- --- ------ - ---- -- -- -
448.50 3.383 43.114 35.961 1.10 --- --- -- - -- _ _. _______ 
449.00 3.444 44.820 43.633 1.35 ----·- --· ·--- - - -
449.00 3.444 44.823 43.644 0.05 Peak Stage ~---· --------- - - - ----------
449.30 3.480 45.859 47.696 

*Designates time{s) to dewater have been extrapolated beyond the 50 hour hydrograph limit. 

Detailed Discharge Table 

Combined 

Straight Pipe Total 
Elevation 

(cfs) Discharge 

(cfs) 

430.00 0.000 0.000 

430.50 0.000 0.000 

431.00 0.000 0.000 

431.50 0.000 0.000 

432.00 0.000 0.000 

432.50 0.000 0.000 
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( Elevation 

433.00 

433.50 

434.00 
----·--·--

434.50 

435.00 

435.50 

436.00 

436.50 
- -- ---------

437.00 

437.50 

·138.00 

438.50 

439.00 

439.50 

440.00 

440.50 
------ --- --

441.00 
------ -

441.50 

( 
-- ---- -

442.00 
. 442.50 

443.00 

443.50 

444.00 

444.50 

445.00 

445.30 

445.50 

446.00 

446.50 

447.00 

447.50 

448.00 

448.50 

449.00 

449.30 

Filename: pond-6-all-SPILLWAY.sc4 

Straight Pipe 
(cfs) 

Combined 

Total 

Discharge 

(cfs) 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 
·----- ----- ----- - -

0.000 0.000 
- --· ·--- . 

0.000 0.000 
. --·---

0.000 0.000 

0.000 0.000 
-----· -

0.000 0.000 

0.000 0.000 

0.000 0.000 
- ----- - ----
0.000 0.000 

- --- "" - -
0.000 0.000 

-- ---··- -
0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

(3)>0.569 0.569 

(3)>3.680 3.680 

(3)>8.262 8.262 

(3)>13.926 13.926 

(3)>20.499 20.499 

(3)>27.874 27.874 

(3)>35.961 35.961 

(5)>43.633 43.633 

(5)>47.696 47.696 

7 

Printed 04-20-2006 



R18761SEDCAD 4 for Windows 
f'nn11rinht 1 aoR D::,mcb I ~,-h,.,::ih 

8 

Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number (cfs) (ac-ft) (hrs) 

#1 1 86.900 0.208 0.000 0.000 87.000 M 264.89 23.658 
-·- ------ - ---------- - -- -- ------- . - ----

I: 86.900 264.89 23.658 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope{%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

1.00 22.50 2,250.00 3.000 0.208 
flowing streams 

- ----- -· ·--- -------------- ·- - ... 

#1 1 Time of Concentration: 0.208 

l 
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SEDCAD 4.0 

POND NO. 6 36" CMP 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

Tailwater 
(ft) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

SO.DO 3.00 0.0140 4.00 0.00 

Minimum pipe diameter required: 36 inches 

Detailed Performance Curves 

Design Discharge = 43.64 cfs 

Maximum Headwater = 4.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 30 in) ( 36 in) ( 42 in) 

0.40 1.33 1.59 1.86 
- - . -· --

0.80 3.75 4.50 5.24 
. ---- -~--

1.20 6.88 8.26 9.63 
--· -- . - -- - -- . --- --

1.60 10.59 12.71 14.83 
---- - ----- -

2.00 14.81 17.77 20.73 
--- - - --

2.40 19.46 23.36 27.25 
-
2.80 24.53 29.43 34.34 

.. ·- -
3.20 28.90 35.96 41.95 

3.60 32.77 42.27 50.06 

4.00 36.22 47.70 58.63 

4.40 39.37 52.64 65.63 

4.80 42.29 57.14 72.28 

5.20 45.03 61.31 78.36 

5.60 47.60 65.22 84.01 

6.00 50.04 68.92 89.30 

Entrance 
Loss Coef. 

(Ke) 

0.90 

1 
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POND CREEK N0.1 MINE 

Filename: pond-6-all.sc4 

POND NO. 6 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 
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2 

( 
General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 
- ---- --- - .. ·----· - ------ ----~----. 

Rainfall Depth: 5.210 inches 

Filename: pond-6-all.sc4 Printed 04-20-2006 
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Type I 
Stru 

# 

Pond I #1 

Filename: pond-6-all.sc4 

Structure Networking: 
(flows Stru 

I into) # 

==> End I 

Musk. K 
(hrs) 

0.000 

1#17 
~ 

Musk. X Description 

0.000 

3 

Printed 04-20-2006 
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Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 215.39 27.27 
#1 86.900 86.900 

Out 40.30 26.98 
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SEDCAD 4 for Windows 

Structure #1 (Pond) 

Pond Inputs: 

Barrel 

Diameter 

(in) 

36.00 

Pond Results: 

Barrel 

Length 

(ft) 

50.00 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Straight Pipe 

Barrel Manning's 

Slope(%) n 

3.oo I 0.0140 

Peak Elevation: 

H'graph Detention Time: 

445.30 

32.89 ac-ft 

Entrance 
Spillway 

Loss 
Elev 

Coefficient 

445.30 i 0.90 

448.78 

4.35 hrs 

Dewater Time: 1.57 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capaci~-Discharae Table 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) 

(hrs) 

430.00 0.050 0.000 0.000 
. - - -------
430.SO 0.480 0.114 0.000 

- - -- -~ - - ~·----... 

431.00 1.350 0.553 0.000 

431.50 1.419 1.246 0.000 

432.00 1.490 1.973 0.000 

432.50 1.563 2.736 0.000 

433.00 1.637 3.536 0.000 

433.50 1.713 4.374 0.000 

434.00 1.791 5.250 0.000 

434.50 1.871 6.165 0.000 

435.00 1.952 7.121 0.000 

435.50 2.035 8.118 0.000 

436.00 2.120 9.156 0.000 

436.50 2.164 10.227 0.000 

437.00 2.208 11.320 0.000 

437.50 2.253 12.436 0.000 

Filename: pond-6-all.sc4 
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Tailwater 

Depth 

(ft) 

0.00 
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- -- --··- -- -- --- -·· -·--

( 
Area capacity Discharge Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

438.00 2.298 13.573 0.000 
- -·---- - ---- -- - - --- -

438.50 2.344 14.734 0.000 
--~- - - ---- -- -- -·---- ---

439.00 2.390 15.917 0.000 
- ·-·- . ----- -

439.50 2.437 17.124 0.000 
-- -------- ----- -- - - ···-----

440.00 2.484 18.354 0.000 
---- - - - - - - - - - - -~-

440.50 2.531 19.608 0.000 
------- ·------ - ---- ·---·-- -------

441.00 2.579 20.885 0.000 
------- -- ---·-----·- -- - - - - -- -----

441.50 2.628 22.187 0.000 
--- ---- --- -- ----- ------ ---- - - --------

442.00 2.676 23.513 0.000 
-- - --·- - - ------- ·--·---------------- _,. -

442.50 2.726 24.864 0.000 
- - ------ - - - ---

443.00 2.775 26.239 0.000 
-- ---- ·-··- -- - ------ -···--·- - -

443.50 2.826 27.639 0.000 
-·---·- ··-· - --- --------- -

444.00 2.876 29.065 0.000 
- - -·---- - - ---- - - --·-

444.50 2.927 30.515 0.000 
---- ------ ·--- - - --- ----------------

445.00 2.979 31.992 0.000 
- ---- ---- -- ---· ------ - -- -

445.30 3.010 32.890 0.000 Spillway #1 
----· - - - ----- - ------ - - -- - -·---- - - -- --

445.50 3.033 33.495 0.569 12.84* 
-------· -- - ----- -----· - - -------· --- -------. -

446.00 3.090 35.025 3.680 11.10 
--- --- ---- -- - ··- - - - -- - -- -

446.50 3.147 36.584 8.262 5.05 
---- - --- - ----- -·--- - - - -- - - - ---

447.00 3.206 38.173 13.926 3.25 
--- -- -- ---· --- -·--· - -·- ------~---

447.50 3.264 39.790 20.499 2.00 
----··--·. -- --- - - ---- -- - -

448.00 3.324 41.437 27.874 1.40 
~ ------ -- --- ---- -----

448.50 3.383 43.114 35.961 1.10 
------ -- - -- -- -- ---- ---- - ----~-

448.78 3.418 44.079 40.302 0.85 Peak Stage 
-----·- - - - - - ---- - -- - -- ---- -------

449.00 3.444 44.820 43.633 
--- --- - -- -------- - ---- --~----

449.30 3.480 45.859 47.696 

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit. 

Detailed Discharge Table 

Combined 

Straight Pipe Total 
Elevation 

(cfs) Discharge 

(cfs) 

430.00 0.000 0.000 

430.50 0.000 0.000 

431.00 0.000 0.000 

431.50 0.000 0.000 

432.00 0.000 0.000 

432.50 0.000 0.000 

433.00 0.000 0.000 
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Filename: pond-6-all.sc4 

Elevation 
Straight Pipe 

(cfs) 

433.SO 0.000 

434.00 0.000 

434.SO 0.000 

435.00 0.000 

435.50 0.000 

436.00 0.000 

436.50 0.000 

437.00 

437.50 

438.00 

438.50 

439.00 

439.50 

440.00 

440.50 

441.00 

441.50 

442.00 

442.50 

443.00 

443.50 

444.00 

444.50 

445.00 

445.30 

445.50 

446.00 

446.50 

447.00 

447.50 

448.00 

448.50 

449.00 

449.30 

0.000 
. --~-------

0.000 

0.000 

0.000 

0.000 
-- -------- --

0.000 

0.000 
- ------

0.000 
·-·· ·---···. 

0.000 
- -

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
-

(3)>0.569 

(3)>3.680 

(3)>8.262 

(3)>13.926 

(3)>20.499 

(3)>27.874 

(3)>35.961 

(5)>43.633 

(5)>47.696 

7 

Combined 

Total 

Discharge 

(cfs) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
---·-----

0.000 

0.000 

0.000 

0.000 
-

0.000 

0.000 

0.000 

0.000 
- . 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.569 

3.680 

8.262 

13.926 

20.499 

27.874 

35.961 

43.633 

47.696 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number (cfs) (ac-ft) (hrs) 

#1 1 86.900 0.208 0.000 0.000 87.000 M 215.39 27.268 
. ·---- - -- ·-- ·- -- - -··--

L 86.900 215.39 27.268 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 
flowing streams 

22.50 2/250.00 3.000 0.208 

·- .. - --·- - - --- - - ·- ·~··-· 

#1 l Time of Concentration: 0.208 

Filename: pond-6-all.sc4 Printed 04-20-2006 
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Filename: FRESH WATER POND.sc4 

PERMIT 375 

FRESH WATER POND 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

Printed 05-23-2006 
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Filename: FRESH WATER POND.sc4 

General Information 

Storm Information: 
Storm Type: 

Design Storm: 
. ---·-· ---

Rainfall Depth: 

NRCS Type II 

25yr-6hr 

4.680 inches 

2 

Printed 05-23-2006 
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3 

( 
Type 

Stru (fiows Stru 

I 
Musk. K Musk. X I Description 

# into) # (hrs) 

Structure Networking: 

Null #1 ==> End i 0.000 0.000 I 

Filename: FRESH WATER POND.sc4 Printed 05-23-2006 
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4 

( Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Vo!ume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 13.850 13.850 44.13 3.77 

Filename: FRESH WATER POND.sc4 Printed 05-23-2006 
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Structure Detail: 

Structure #1 (Null) 

Filename: FRESH WATER POND.sc4 Printed 05-23-2006 
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( Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number (cfs) (ac-ft) (hrs) 

#1 1 13.850 0.170 0.000 0.000 87.000 M 44.13 3.771 
--- -· --~----·- ---------

E 13.850 44.13 3.771 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time {hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low a.so 6.50 1,300.00 2.120 0.170 
flowing streams 

-·-··· ---- - -- --· ----- ··--

#1 1 Time of Concentration: 0.170 

Filename: FRESH WATER POND.sc4 Printed 05-23-2006 
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L 

SEDCAD 4.0 
('nn11rtnht 1 OOA: D::,mol::, I C::,-,hw:.h 

FRESH WATER POND EXIT CHANNEL 

Left Right 
Bottom Sideslope Sideslope 

Width (ft) 
Ratio Ratio 

10.00 2.0:1 2.0:1 

Design Discharge: 
-·-- ·- -- - - -

Depth: 
-- --- ------- -----·-· 

Top Width: 
-- - - ------~-

Velocity: 

Material: Grass mixture 

Trapezoidal Channel 

i Freeboard Freeboard Retardance 
Slope(%) I 

Classes I Depth (ft) % of Depth 
! 

0.5 D, 8 i 1.00 

Stability Stubility CJpacity 

Class D W/0 Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

44.13 cfs ' 44.13 cfs ! 

1.35 ft 2.35 ft I 2.15 ft 
I 

15.40 ft 18.58 ft 
- - ------

2.57 fps 1.44 fps 
. -- - ---

_ ~9AO fti --

--~--- -----
X-Section Area: 17.16 sq ft 30.65 sq ft 

-- ... ---·· ---- - - -1- - ·-
Hydraulic Radius: 1.070 i 1.564 

- - ----
Froude Number: 0.43 I 0.20 

- I 

Roughness Coefficient: 0.0428 l 0.0986 

SEDCAD Utility Run 

Freeboard 

Mult. x 
(VxD) 

Capacity 

Class B w/ 
Freeboard 

- - ... -- . 

3.15 ft 

22.58 ft 

. - - -- ---- -

1 

Limiting 
Velocity 

(fps) 

5.0 

Printed 05-23-2006 
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PART IV ATTACHMENT IV.7.F 
POND 011 (SEDIMENT DITCHES 1-4) 

The following drainage calculations area being submitted for the Proposed Coal Refuse Disposal 
Facility No. 2 for Williamson Energy, LLC; Pond Creek #1 Mine; Permit 375. These 

calculations have been submitted and are being reviewed by MSHA. 
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GENERAL fNFORMA TION 
Permit No. 375 
Structure ID: Sediment Ditch Structure No. 1 
Type: Combination (Dam, Incised, or Combination) 

DESIGN DETAILS 
A. Design Storm: 100yrl24hr 6.21 in 

8. Estimated Runoff Area: 128. 70 acres 

C. Estimated Distrubed Area: 128.70 acres 

D. Runoff Coefficient: 100.00 percent 

E. Quanitity of Runoff (8 hrs of a 1 0yrl24hr storn 10. 71 acift 

F. Sediment Volume (Dist. Area X 0.1 ): 12.87 aclft 

G. Pit Pumpage: 0.00 gpm 

H. Pit Pumpage Treatment: None 

I. Basin Volume (Required atNormaI Pool*): 23.58 aclft 

.I. 

K. 

L. 

M. 

N. 

Notes: 

Basin Volume (Provided at Normal Pool): 

Basin Freeboard (Designed Storm 100yrl6hr): 

Surface Area at Design Storm (25yrl6hr): 

Diversion Ditching: 

Inlet Elevation**: 
Outlet Elevation 
Outfall Elevation 

Emergency Spillway System**: 
(Design Storm 25yrl6hr) 

23.69 aclft 

2.00 feet 

7.21 acres 

None 

NIA feet 
NIA feet 
NIA feet 

None 

(Reference SCS-IL. June, 1992) 

* Basin Volume Required= (0.33 X Runoff Volume)+ Sediment Volume+ (pit Pumpage X 0.00442 X 0.5) 

** Detailed drawings are submitted with the basin plan view and sections. 

C:\Work\1-lydrology\Pond Creek Refuse\SED STRUCTURE 1 Vol Cale.xis 612612008 
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EXCAVATED SEDIMENT DITCH 
STRUCTURE PROPORTIONING SHEET 

PROJECT NAME: POND CREEK MINE NO.1 
PROJECT NUMBER: 807-038-1314 
DESCRIPTION: SEDIMENT DITCH NO. 1 

SEDIMENT STORAGE REQUIREMENTS: 
DRAINAGE AREA NO. : SD1 
TOTAL AKcA = 128.70 ACRES 
SEO STORAGE FACTOR= 0.1 AC.FT./AC 
10YR. 24HR. RUNOFF VOL 32.144 AC.FT 

LINEAR FEET OF DITCHLINE AVAILABLE = 
PROPOSED DITCH DIMENSIONS: 
SIDE SLOPE (L) = 2.00:1 
BOTTOM WIDTH = 20.0 FEET 
NUMBER OF CELLS= 13 
NUMBER OF BARRIERS= 12 
POOL AREA= 7.21 AC. 
SEDIMENT DITCH CAPACITY: 
TOTAL VOLUME OF DITCH (NO BARRIERS) = 
TOTAL VOLUME OF BARRIERS= 
TOTAL AVAILABLE STORAGE VOLUME= 
60% CLEANOUT DEPTH = 3.32 FEET 

BARRIER/SPILLWAY DIMENSIONS: 
SPILLWAY LENGTH= 5.0 FEET 

SPILLWAY CHECK BASED ON WEIR EQUATION 
Q = CLW1 .5 OR WHERE: 

DISTURBED AREA = 
REQUIRED SEO VOL = 

REQUIRED RUNOFF VOL= 
6080 FEET 

SIDE SLOPE (R) = 
BARRIER DAM HEIGHT (MIN) = 
BARRIER SPACING= 
TOP WIDTH (TOTAL)= 

__ 2_4_.07 __ ACREFEET 
0.37 ACRE FEET -----23.69 ACRE FEET -----

REOD SPILLWAY FLOW= 

Q = CH'1.5(L+0.4(Z1+Z2)H) COEFFICIENT C = 2.8 

__ 1;,:;2,:..,8.7'=0'--_ACRES 
_ _.,.12:,',.8="7 __ AC. FT. 
---'-10"-'.7-'-1 __ AC. FT. 

23.58 TOTAL REO. 

2.00:1 
_ _,.::5c,::.5~6~_FEET 
__ 4c,::6;.-:7·,..;69'--_FEET 
---'-56"-'.3'-'4 __ FEET 

_ _:2::3,::5·=.:99'--_CFS 

REF. (MESA MANUAL, Pg. 6.136) BOTTOM WIDTH L = 
SIDE SLOPE Z1 = 

__ ...::42:::.2:___FEET 
2 

REF. (OPEN CHANNEL HYDRAULICS, SIDE SLOPE Z2 = 
CHOW, Pg. 53) 

SPILLWAY FLOW DEPTH = 1.53 FEET 
AREA OF FLOW = 69.15 SQ.FT. 
VELOCITY= 3.41 FPS 
FREEBOARD = 2.00 FEET 
TOP WIDTH= 56.34 FEET 

QACTUAL= 236.04 CFS 

TOTAL SPILLWAY DEPTH (DEPTH ABOVE BARRIER DAM)= 
TOTAL (MINIMUM) DITCH DEPTH= 

2 

3.53 
9.08 

FEET 
FEET 

NOTES: 1. BARRIERS SHALL BE SPACED TO MAINTAIN A BOTTOM GRADE ON THE SEDIMENT 
DITCH OF 0%, BUT IN NO CASE MORE THAN 500 FT APART. 
2. ALL BARRIER DAM UPSTREAM AND DOWNSTREAM SIDE SLOPES WILL BE 3:1. 
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( GENERALINFORMATION 
Permit No. 375 
Structure ID: Sediment Ditch Structure No. 2 
Type: Combination (Dam, Incised, or Combination) 

DESIGN DETAILS 

A. Design Storm: 100yr/24hr 6.21 in 

B. Estimated Runoff Area: 43.50 acres 

C. Estimated Distrubed Area: 43.50 acres 

D. Runoff Coefficient: 100.00 percent 

E. Quanitity of Runoff (8 hrs of a J 0yr/24hr stom 3.63 ac/ft 

F. Sediment Volume (Dist. Area X 0.1): 4.35 aclft 

G. Pit Pumpage: 0.00 gpm 

H. Pit Pumpage Treatment: None 

I. Basin Volume (Required at Normal Pool*): 7.98 aclft 

J. 

K. 

L. 

M. 

N. 

Notes: 

Basin Volume (Provided at Nonna! Pool): 

Basin Freeboard (Designed Storm 100yrl6hr): 

Surface Area at Design Storm (25yrl6hr): 

Diversion Ditching: 

Inlet Elevation**: 
Outlet Elevation 
Outfall Elevation 

Emergency Spillway System**: 
(Design Storm 25yrl6hr) 

8.01 aclft 

2.00 feet 

2.30 acres ----

None 

NIA feet 
NIA feet 
NIA feet 

None 

(Reference SCS-IL, June. 1992) 

* Basin Volume Required= (0.33 X Runoff Volume)+ Sediment Volume+ (pit Pumpage X 0.00442 X 0.5) 

** Detailed drawings are submitted with the basin plan view and sections. 

C:\Work\1-Iydrology\Pond Creek Refuse\SED STRUCTURE 2 Vol Cale.xis 612612008 
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( 
EXCAVATED SEDIMENT DITCH 

STRUCTURE PROPORTIONING SHEET 

PROJECT NAME: POND CREEK MINE NO.1 
PROJECT NUMBER: B07-038-1314 
DESCRIPTION: SEDIMENT DITCH NO. 2 

SEDIMENT STORAGE REQUIREMENTS: 
DRAINAGE AREA NO. : SD2 
TOTALAREA = 43.50 ACRES DISTURBED AREA = 
SED STORAGE FACTOR= 0.1 AC.FT./AC REQUIRED SED VOL = 
10YR. 24HR. RUNOFF VOL 10.887 AC.FT REQUIRED RUNOFF VOL= 

LINEAR FEET OF DITCHLINE AVAILABLE = 1910 FEET 
PROPOSED DITCH DIMENSIONS: 
S!DE SLOPE (L) = ?.00:1 SIDE SLOPE (R) = 
BOTTOM WIDTH = 20.0 FEET BARRIER DAM HEIGHT (MIN)= 
NUMBER OF CELLS= 4 BARRIER SPACING= 
NUMBER OF BARRIERS= 3 TOP WIDTH (TOTAL)= 
POOL AREA= 2.30 AC. 
SEDIMENT DITCH CAPACITY: 
TOTAL VOLUME OF DITCH (NO BARRIERS) = 8.11 ACRE FEET 
TOTAL VOLUME OF BARRIERS= 0.10 ACRE FEET 
TOTAL AVAILABLE STORAGE VOLUME= 8.01 ACRE FEET 
60% CLEANOUT DEPTH = 3.51 FEET 

BARRIER/SPILLWAY DIMENSIONS: 
SPILLWAY LENGTH = 5.0 FEET REQD SPILLWAY FLOW= 

SPILLWAY CHECK BASED ON WEIR EQUATION 
Q = CLW1 .5 OR WHERE: 
Q = CW1.5(L+0.4(Z1+Z2)H) COEFFICIENT C = 2.8 

43.50 
4.35 
3.63 
7.98 

2.00:1 
5.88 

477.50 
58.08 

271.17 

REF. (MESA MANUAL, Pg. 6.136) BOTTOM WIDTH L = 
SIDE SLOPE Z1 = 

43.5 FEET 

REF. (OPEN CHANNEL HYDRAULICS, SIDE SLOPE Z2 = 
CHOW, Pg. 53) 

SPILLWAY FLOW DEPTH = 1.64 FEET 
AREA OF FLOW = 76.73 SQ.FT. 
VELOCITY= 3.54 FPS 
FREEBOARD = 2.00 FEET 
TOP WIDTH= 58.08 FEET 

QACTUAL = 271.25 CFS 

TOTAL SPILLWAY DEPTH (DEPTH ABOVE BARRIER DAM)= 
TOTAL (MINIMUM) DITCH DEPTH = 

___ 2 __ _ 

2 

FEET 
FEET 

NOTES: 1. BARRIERS SHALL BE SPACED TO MAINTAIN A BOTTOM GRADE ON THE SEDIMENT 
DITCH OF 0%, BUT IN NO CASE MORE THAN 500 FT APART. 
2. ALL BARRIER DAM UPSTREAM AND DOWNSTREAM SIDE SLOPES WILL BE 3:1. 

ACRES 
AC. FT. 
AC. FT. 
TOTALREQ. 

FEET 
FEET 
FEET 

CFS 



R18783SEDCAD 4 for Windows 

Coal Refuse Disposal Facility No.2 

100yr. 6hr. Event 

Combined Routing of Diversion Ditches and Sediment Ditches 
1and2 

BLA 

Alliance Consulting, inc. 
124 Philpott Lane 
Beaver, WV 25813 

Phone: (304)-255-0491 

1 

Filename: REF-2-DITCHES-1-2.sc4 Printed 06-26-2008 
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Filename: REF-2-DITCHES-1-2.sc4 

General Information 

Storm Information: 
Storm Type: 

Design Storm: 

Rainfall Depth: 

NRCS Type II 

100yr-6hr 
-- -~-----~-

6.210 inches 

2 

Printed 06-26-2008 



R18785SEDCAD 4 for Windows 
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Structure Networking: 

Stru 
# 

#7 

#7 

Type 

Null 

Null 

I 

-i· 

Stru 
# 

#7 
- -- ---

#8 

(flows Stru 
into) # 

==> #8 
--·-· --·--

==> End 

Musk. K Musk. X I Description 
(hrs) 

0.337 0.234 t SED DITCH 1 
. - ----·-------- -

.<f 

#8 

Null 

0.000 

#7 

Null 

• 0.000 SED DITCH 2 

Structure Routing Details: 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. 

(ft) (ft) 

8. Large gullies, diversions, and low 0.25 4.54 1,820.00 
flowing streams 

----- -- ------------~~--------- ... ------
Muskingum K: 

Filename: REF-2-DITCHES-1-2.sc4 

Velocity 
(fps) 

1.50 

Time (hrs) 

0.337 

0.337 

3 

Printed 06-26-2008 
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f'nnucinht 10QR _?nf'I? D<>mol,:, I c:;,..h,.,.,h 

4 

( Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#7 128.700 128.700 235.99 40.28 
- --------- -·· ---------- - ----· 

#8 43.500 172.200 271.17 53.92 

Filename: REF-2-DITCHES-1-2.sc4 Printed 06-26-2008 
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l 

SEDCAD 4 for Windows 

Structure #7 (Null) 

SEDDrTCHl 

Structure #8 (Null) 

SEDDrTCH2 

Filename: REF-2-DITCHES-1-2.sc4 

5 

Structure Detail: 

Printed 06-26-2008 
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6 

Subwatershed Hydrology Detail: 

SWS Area 
lime of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#7 1 128.700 1.370 0.000 0.000 87.000 M 235.99 40.279 
---·----- -·---.- ·- -· -------- -------- -

L 128.700 235.99 40.279 
--- . -- - ---- ------- - ----- ---- ------ ---- - ... - --- ------------ " ------

#8 1 43.500 0.499 0.000 0.000 87.000 M 145.48 13.643 
--------- ------- ·- -- --~-- -- . ----- - - -· ·---- ---------

L 172.200 271.17 53.921 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity llme (hrs) 
# # (ft) (ft) (fps) 

#7 1 
8. Large gullies, diversions, and low 1.00 31.00 3,100.00 3.000 0.287 
flowing streams 

-----·- ----- ----- ----- --- ---- -- --··· - --------- -- - . - - --- ------

8. Large gullies, diversions, and low 0.25 14.62 5,850.00 1.500 1.083 
flowing streams 

,----- --- . - --- ----- --- - ·------ --- ----
#7 1 Time of Concentration: 1.370 

----------------

#8 1 
8. Large gullies, diversions, and low 1.00 
flowing streams 

17.50 1,750.00 3.000 0.162 
··-··------~- - ·---- --

8. Large gullies, diversions, and low 0.25 4.54 1,820.00 1.500 0.337 
flowing streams 

----------· -- - -------------- ---- - ---------

#8 1 Time of Concentration: 0.499 

Filename: REF-2-DITCHES-1-2.sc4 Printed 06-26-2008 
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Coal Refuse Disposal Facility No.2 

10yr. 6hr. Event 

Combined Routing of Diversion Ditches and Sediment Ditches 
1and2 

BLA 

Alliance Consulting, inc. 
124 Philpott Lane 
Beaver, WV 25813 

Phone: (304)-255-0491 

1 

Filename: REF-2-DITCHES-1-2-1 0yr.sc4 Printed 06-26-2008 
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2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 6 hr 
~-----~---------j 

Rainfall Depth: 5.210 inches 

Filename: REF-2-DITCHES-1-2-10yr_sc4 Printed 06-26-2006 



R18791SEDCAD 4 for Windows 
f'nn.,rinht 1 OQR _ ?nn? D::imol::, I C::,-h,.,::,h 

Type 

Null 

Null 

Structure Networking: 

I 
St#ru (fiows Stru I Musk. K Musk. X I Description 

into) # (hrs) 

__ .

1

! __ ##_7

8 

______ =_=_> __ #_8 I o.3_3_7 ___ 0_.2_34_,--,I s_E_D_D_rr_c_H_1 _______________ _ 

==> Enctio.ooo 0.000 I SED DITCH 2 

#8 

Null 

#7 

Null 

Structure Routing Details: 
Stru Land Flow Condition Slope{%) 

Vert. Dist. Horiz. Dist. Velocity Time (hrs) 
(ft) (ft) (fps) # 

#7 
8. Large gullies, diversions, and low 0.25 4.54 1,820.00 1.50 0.337 
flowing streams ----- - --· - -----· - . -----. 

------- ---- . - - - -

#7 Muskingum K: 0.337 

3 

Filename: REF-2-DITCHES-1-2-1 0yr.sc4 Printed 06-26-2008 
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4 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#7 128.700 128.700 188.38 32.14 
----- - -- - ------ ----- - - ----~-

#8 43.500 172.200 216.79 43.03 

Filename: REF-2-DITCHES-1-2-10yr.sc4 Printed 06-26-2008 
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Structure # 7 (Null) 

SEDDITCH1 

Structure #8 (Null) 

SEDDITCH2 

5 

Structure Detail: 

Filename: REF-2-DITCHES-1-2-10yr.sc4 Printed 06-26-2008 
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SEDCAD 4 for Windows 
6 

Subwatershed Hydrology Detail: 

SWS Area 
"Time of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#7 1 128.700 1.370 0.000 0.000 87.000 M 188.38 32.144 
-- ----------

.. 

---

----

~ 128.700 188.38 32.144 
- - .. - . -------·- ---~ 

#8 1 43.500 0.499 0.000 0.000 87.000 M 116.40 10.887 
-~-----· - ----------- -· -- -- --- ----- - ----

~ 172.200 216.79 43.031 

Subwatershed Time of Concentration Details: 
Stru 
# 

#7 

SWS 
# 

1 

Land Flow Condition 

8. Large gullies, diversions, and low 
flowing streams 

8. Large gullies, diversions, and low 
· flowing streams 

Slope(%) 

1.00 

Vert. Dist. 
(ft) 

31.00 

Horiz. Dist. 
(ft) 

3,100.00 

Velocity 
(fps) 

3.000 

"Time (hrs) 

0.287 
-----··--------------- --· . --------------- ------- --·- ------

0.25 14.62 5,850.00 1.500 
----- -- . ·-·· -- ------------ -· ----------~---------------

1.083 

1.370 

0.162 

#7 1 Time of Concentration: 

8. Large gullies, diversions, and low 
flowing streams #8 1 1.00 17.50 1,750.00 3.000 

8. Large gullies, diversions, and low 
flowing streams 

0.25 4.54 1,820.00 1.500 
-- ------- --- --------------· ------ ------ -·--·----,-------·------------. -

0.337 

0.499 #8 1 Time of Concentration: 

Filename: REF-2-DITCHES-1-2-10yr.sc4 Printed 06-26-2008 
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'.:iENERAL INFORMATION 

Permit No. 375 
Structure ID: Sediment Ditch Structure No. 3 
Type: Combination (Dam, Incised, or Combination) 

DESIGN DETAILS 

A. Design Storm: I 00yrl24hr 6.21 in 

B. Estimated Runoff Area: 20.00 acres 

C. Estimated Distrubed Area: 20.00 acres 

D. Runoff Coefficient: 100.00 percent 

E. Quanitity of Runoff (8 hrs of a 1 Oyr/24hr storrr i.67 ac/ft 

F. Sediment Volume (Dist. Area X 0.1): 2.00 aclft 

G. Pit Pumpage: 0.00 gpm 

H. Pit Pumpage Treatment: None 

I. Basin Volume (Required at Normal Pool*): 3.67 aclft 

J. 

K. 

L. 

M. 

N. 

Notes: 

Basin Volume (Provided at Normal Pool): 

Basin Freeboard (Designed Storm 100yrl6hr): 

Surface Area at Design Storm (25yrl6hr): 

Diversion Ditching: 

Inlet Elevation**: 
Outlet Elevation 
Outfall Elevation 

Emergency Spillway System**: 
(Design Storm 25yrl6hr) 

3. 70 aclft 

2.00 feet 

2.14 acres ---=c...c.. 

None 

NIA feet 
NIA feet 
NIA feet 

None 

(Reference SCS-IL, June, I 992) 

* Basin Volume Required= (0.33 X Runoff Volume)+ Sediment Volume+ (pit Pumpage X 0.00442 X 0.5) 

** Detailed drawings are submitted with the basin plan view and sections. 

C:\Work\Hydrology\Pond Creek Refuse\SED STRUCTURE 3 Vol Cale.xis 6/2612008 
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EXCAVATED SEDIMENT DITCH 
STRUCTURE PROPORTIONING SHEET 

PROJECT NAME: POND CREEK MINE N0.1 
PROJECT NUMBER: 807-038-1314 
DESCRIPTION: SEDIMENT DITCH NO. 3 

SEDIMENT STORAGE REQUIREMENTS: 
DRAINAGE AREA NO. : SD-3 
TOTALAREA = 20.00 ACRcS DISTURBED AREA = 
SEO STORAGE FACTOR= 0.1 AC.FT.IAC REQUIRED SEO VOL = 
10YR. 24HR. RUNOFF VOL 5.013 AC.FT REQUIRED RUNOFF VOL= 

LINEAR FEET OF DITCHLINE AVAILABLE = 2300 FEET 
PROPOSED DITCH DIMENSIONS: 
SIDE SLOPE (L) = 2.00:1 SIDE SLOPE (R) = 
BOTTOM WIDTH = 20.0 FEET BARRIER DAM HEIGHT (MIN)= 
NUMBER OF CELLS= 5 BARRIER SPACING= 
NUMBER OF BARRIERS= 4 TOP WIDTH (TOTAL)= 
POOL AREA= 2.14 AC. 
SEDIMENT DITCH CAPACITY: 
TOTAL VOLUME OF DITCH (NO BARRIERS) = 3.76 ACRE FEET 
TOTAL VOLUME OF BARRIERS = 0.06 ACRE FEET 
TOTAL AVAILABLE STORAGE VOLUME= 3.70 ACRE FEET 
60% CLEANOUT DEPTH = 1.67 FEET 

BARRIER/SPILLWAY DIMENSIONS: 
SPILLWAY LENGTH= 5.0 FEET REQD SPILLWAY FLOW= 

SPILLWAY CHECK BASED ON WEIR EQUATION 
Q=CLH'1.5 OR WHERE: 

2.8 

20.00 
2.00 
1.67 
3.67 

2.00:1 
2.80 

460.00 
45.36 

179.64 

Q = CH'1.5(L+0.4(Z1+Z2)H) COEFFICIENT C = 
REF. (MESA MANUAL, Pg. 6.136) BOTTOM WIDTH L = 

SIDE SLOPE Z1 = 
---=--31~.2:___FEET 

2 
REF. (OPEN CHANNEL HYDRAULICS, SIDE SLOPE Z2 = 

CHOW, Pg. 53) 

SPILLWAY FLOW DEPTH= 1.54 FEET 
AREA OF FLOW= 52.71 SQ.FT. 
VELOCITY= 3.41 FPS 
FREEBOARD = 2.00 FEET 
TOP WIDTH= 45.36 FEET 

QACTUAL= 179.72 CFS 

TOTAL SPILLWAY DEPTH (DEPTH ABOVE BARRIER DAM)= 
TOTAL (MINIMUM) DITCH DEPTH= 

2 

FEET 
FEET 

NOTES: 1. BARRIERS SHALL BE SPACED TO MAINTAIN A BOTTOM GRADE ON THE SEDIMENT 
DITCH OF 0%, BUT IN NO CASE MORE THAN 500 FT APART. 
2. ALL BARRIER DAM UPSTREAM AND DOWNSTREAM SIDE SLOPES WILL BE 3:1. 

ACRES 
AC.FT. 
AC.FT. 
TOTAL REQ. 

FEET 
FEET 
FEET 

CFS 
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GENERAL INFORMATION 
Pe1mit No. 375 
Structure ID: Sediment Ditch Structure No. 4 
Type: Combination (Dam, Incised, or Combination) 

DESIGN DETAILS 
A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N. 

Notes: 

Design Storm: 100yrl24hr 6.21 in 

Estimated Runoff Area: 4.60 acres 

Estimated Distrubed Area: 4.60 acres 

Runoff Coefficient: 100.00 percent 

Quanitity of Runoff (8 hrs of a 1 0yr/24hr stom 0.39 ac/ft 

Sediment Volume (Dist. Area X 0.1): 0.46 aclft 

Pit Pumpage: 0.00 gpm 

Pit Pumpage Treatment: None 

Basin Volume (Required at Normal Pool*): 0.85 aclft 

Basin Volume (Provided at Normal Pool): 0.85 aclft 

Basin Freeboard (Designed Storm 100yrl6hr): 

Surface Area at Design Storm (25yrl6hr): 

Diversion Ditching: 

Inlet Elevation**: 
Outlet Elevation 
Outfall Elevation 

Emergency Spillway System**: 
(Design Storm 25yrl6hr) 

1.00 feet 

0.79 acres 

None 

NIA feet 
NIA feet 
NIA feet 

None 

(Reference SCS-IL, June. 1992) 

* Basin Volume Required= (0.33 X Runoff Volume)+ Sediment Volume+ (pit Pumpage X 0.00442 X 0.5) 

** Detailed drawings are submitted with the basin plan view and sections. 

C:\Work\Hydrology\Pond Creek Refuse\SED STRUCTURE 4 Vol Cale.xis 612612008 
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EXCAVATED SEDIMENT DITCH 
STRUCTURE PROPORTIONING SHEET 

PROJECT NAME: POND CREEK MINE N0.1 
PROJECT NUMBER: 807-038-1314 
DESCRIPTION: SEDIMENT DITCH NO. 4 

SEDIMENT STORAGE REQUIREMENTS: 
DRAINAGE AREA NO. : SD-4 
TOTAL AREA = 4.60 ACRES 
SEO STORAGE FACTOR= 0.1 AC.FT./AC 
10YR. 24HR. RUNOFF VOL 1.165 AC.FT 

LINEAR FEET OF DITCHLINE AVAILABLE = 
PROPOSED DITCH DIMENSIONS: 
SIDE SLOPE (L) = ?.00:1 
BOTTOM WIDTH= 20.0 FEET 
NUMBER OF CELLS= 2 
NUMBER OF BARRIERS = 1 
POOL AREA= 0.79 AC. 
SEDIMENT DITCH CAPACITY: 
TOTAL VOLUME OF DITCH (NO BARRIERS) = 
TOTAL VOLUME OF BARRIERS= 
TOTAL AVAILABLE STORAGE VOLUME= 
60% CLEANOUT DEPTH = 1.15 FEET 

BARRIER/SPILLWAY DIMENSIONS: 
SPILLWAY LENGTH = 5.0 FEET 

SPILLWAY CHECK BASED ON WEIR EQUATION 
Q = CLH'1.5 OR WHERE: 

DISTURBED AREA = 
REQUIRED SEO VOL = 

REQUIRED RUNOFF VOL= 
830 FEET 

S!DE SLOPE (R) = 
BARRIER DAM HEIGHT (MIN) = 
BARRIER SPACING= 
TOP WIDTH (TOTAL)= 

0.86 ACRE FEET 
---0.0-1--ACRE FEET 
__ .:..c0.""85 __ ACRE FEET 

REQD SPILLWAY FLOW= 

Q = CH'1.5(L+0.4(Z1+Z2)H) COEFFICIENT C = 2.8 

4.60 ACRES 
0.46 AC. FT. 
0.39 AC. FT. 
0.85 TOTAL REQ. 

2.00:1 
1.93 FEET 

415.00 FEET 
38.41 FEET 

__ 1;,;:8c:.4. 7"-'9:....__ CFS 

REF. (MESA MANUAL, Pg. 6.136) BOTTOM WIDTH L = 
SIDE SLOPE Z1 = 

__ .cc.27-".7 __ FEET 
2 

REF. (OPEN CHANNEL HYDRAULICS, SIDE SLOPE Z2 = 
CHOW, Pg. 53) 

SPILLWAY FLOW DEPTH = 1.68 FEET 
AREA OF FLOW = 52.09 SQ.FT. 
VELOCITY= 3.55 FPS 
FREEBOARD = 1.00 FEET 
TOP WIDTH= 38.41 FEET 

QACTUAL= 184.83 CFS 

TOTAL SPILLWAY DEPTH /DEPTH ABOVE BARRIER DAM)= 
TOTAL (MINIMUM) DITCH DEPTH = 

2 

FEET 
FEET 

NOTES: 1. BARRIERS SHALL BE SPACED TO MAINTAIN A BOTTOM GRADE ON THE SEDIMENT 
DITCH OF 0%, BUT IN NO CASE MORE THAN 500 FT APART. 
2. ALL BARRIER DAM UPSTREAM AND DOWNSTREAM SIDE SLOPES WILL BE 3:1. 
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Coal Refuse Disposal Facility No.2 

100yr. 6hr. Event 

Combined Routing of Diversion Ditches and Sediment Ditches 
3and4 

BLA 

Alliance Consulting, inc. 
124 Philpott Lane 
Beaver, WV 25813 

Phone: (304)-255-0491 

1 

Filename: REF-2-DITCHED 3-4.sc4 Printed 06-26-2008 
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2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 
------ -- -· -- - -- ---------- -~ 

Rainfall Depth: 6.210 inches 

Filename: REF-2-DITCHED 3-4.sc4 Printed 06-26-2008 
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Structure Networking: 
Type 

Stru (flows Stru 

I 
Musk. K Musk. X I Description 

# into) # (hrs) 

Null #1 ==> #4 0.427 0.234 i DITCH ·A 
---------· --

0.2341 DITCH Null #2 ==> #4 0.101 ·B 
----- --- --- -- - -· -

' 
Null #4 ==> #5 0.072 0.277 

i SED DITCH 3 

-------· - -- --- - . --
------- ------- -
Null 

----. - -

Null 
------- ·- -- -----

Null 

. ---- -----· - - ------ --- -
#5 ==> #6 0.153 0.234 DITCH N 

-~-- ----- ------ ----- - ------·· -----
#6 ==> #9 0.000 0.000 SED DITCH 4 

------ -- -------·--- .. ------

#9 ==> End 0.000 0.000 
Outlet 

#2 

Null 
---- -------···-----------

- -·-· 

# 
#5 

Null 
-----

# 
#6 

Null 

#9 

Null 

#4 

Null 

#1 

Null 

Structure Routing Details: 

--------- -

-----

------·---- --

Stru Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

(ft) (ft) (fps) # 

#1 
8. Large gullies, diversions, and low 
flowing streams 

0.25 5.77 2,310.00 1.50 0.427 

#1 Muskingum K: 0.427 

#2 
8. Large gullies, diversions, and low 
flowing streams 

0.25 1.37 550.00 1.50 0.101 

#2 Muskingum K: 0.101 

#4 
8. Large gullies, diversions, and low 
flowing streams 

0.50 2.75 550.00 2.12 0.072 

#4 Muskingum K: 0.072 

#5 
8. Large gullies, diversions, and low 0.25 
flowing streams 

2.07 830.00 1.50 0.153 

------·- - - -

#5 Muskingum K: 0.153 

- - -------- - -- -- ---------- - --- - -------

3 

Filename: REF-2-DITCHED 3-4.sc4 Printed 06-26-2008 
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( Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#2 19.400 19.400 77.79 6.10 
-·-----~- ------·-

#1 32.600 32.600 113.07 10.21 
-- ------•-,.------- - -----------~---------- ----- ---

#4 20.000 72.000 179.64 22.59 
----· ··- ------------ - -----· ---- --- .. ----- ·-----

#5 3.300 /o.:l00 181.36 23.89 
-------- - ---- ·--··------- ---~- -·---·· 

#6 4.600 79.900 184.79 25.35 
~----- ---------~-

#9 0.000 79.900 184.79 25.35 

Filename: REF-2-DITCHED 3-4.sc4 Printed 06-26-2008 
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Structure #2 (Null) 

DITCH B 

Structure #1 {Null) 

DITCH A 

Structure #4 (Null) 

SEDDITCH3 

Structure #5 (Null) 

DITCHN 

Structure #6 (Null) 

SEDDITCH4 

Structure #9 (Null) 

Outlet 

Filename: REF-2-DITCHED 3-4.sc4 

5 
. ~--- .. ----- - --~ 

Structure Detail: 

Printed 06-26-2008 
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6 

Subwatershed Hydrology Detail: 

Stru sws 
# # 

#2 1 

#1 1 

SWS Area 

(ac) 

19.400 
--------

19.400 

32.600 

32.600 

lime of Musk K 
Cone 

(hrs) 
(hrs) 

0.286 0.000 
- - --- ---- --

0.460 0.000 
------ -------

MuskX 

0.000 

Curve 

Number 

87.000 

UHS 

M 

Peak 
Discharge 

(cfs) 

77.79 

113.07 
--------------- ----------~----

113.07 

Runoff 
Volume 

(ac-ft) 

6.098 

6.098 

10.214 

10.214 
- ------ ---- -· ------~-- ------------- ----- -------------- --- -- ----. ------- ------ -- - -------

#4 1 

#5 1 

#6 1 

#9 ~ 

Stru sws 
# # 

#1 1 

#1 l 

#2 1 

#2 l 

#4 1 

#4 l 

#5 1 

#5 l 

#6 1 

#6 l 

20.000 

72.000 

3.300 

0.427 

0.072 

0.000 

0.000 

0.000 87.000 

0.000 87.000 

0.000 87.000 

M 71.59 6.281 

179.64 22.594 

M 20.60 1.294 
----1--------------- -

181.36 23.887 

M 20.44 1.460 4.600 

79.900 

------------ --·· ------------------
184.79 

79.900 184.79 

25.348 

25.348 

Subwatershed Time of Concentration Details: 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

(ft) (ft) (fps) 

8. Large gullies, diversions, and low 0.50 11.75 2,350.00 2.120 0.307 
flowing streams - ----------

8. Large gullies, diversions, and low 0.50 5.85 1,170.00 2.120 0.153 
flowing streams 

- -- - ----------

Time of Concentration: 0.460 
---- ------ --- -- --

8. Large gullies, diversions, and low 0.50 10.95 2,190.00 2.120 0.286 
flowing streams 

----

Time of Concentration: 0.286 
------ --------

8. Large gullies, diversions, and low 0.25 5.77 2,310.00 1.500 0.427 
flowing streams 

----

Time of Concentration: 0.427 

8. Large gullies, diversions, and low 0.50 2.75 
flowing streams 

550.00 2.120 0.072 

Time of Concentration: 0.072 

8. Large gullies, diversions, and low 8.00 76.79 
flowing streams 

960.00 8.480 0.031 

8. Large gullies, diversions, and low 0.25 2.07 
flowing streams 

830.00 1.500 0.153 

Time of Concentration: 0.184 

·-- ----- ---

Filename: REF-2-DITCHED 3-4.sc4 Printed 06-26-2008 
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Coai Refuse Disposal Facility No.2 

10yr. 6hr. Event 

Combined Routing of Diversion Ditches and Sediment Ditches 
3and4 

BLA 

Alliance Consulting, inc. 
124 Philpott Lane 

Beaver, WV 25813 

Phone: (304)-255-0491 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 6 hr 
- -- -----~-- -- ------ -- --- ----- ---

Rainfall Depth: 5.210 inches 

Filename: REF-2-DITCHED 3-4-10yr.sc4 Printed 06-26-2008 
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Structure Networking: 
Type I 

Stru (flows Stru 

I 
Musk. K 

Musk. X I Description 
# into) # (hrs) 

Null ' #1 #4 ! 0.427 ' A ; ==> 0.234 I DITCH 
----- -------- -- : ,--· ------- --·-- -- ---- ------

Null ' #2 ==> #4 0.101 0.234 : DITCH B 
------- -·--t-- ---- ; -- . ------

SED DITCH 3 
Null I #4 ==> #5 0.072 0.277 

---- ----·-------• l. -~ ----------------- --~--- -------·· ------

0.153 0.234 DITCH N 
Null ~5 ==> #6 ---- ------· ----- ---------
Null 
-

Null 

----------- -- - ·-
#6 ==> #9 0.000 
·---------

. #9 ==> End 0.000 
I 

-- ---- -------

-6' 

#9 

Null 

#6 

Null 

-6' 

#S 

Null 

0.000 SED DITCH 4 
-- -

Outlet 
0.000 

-6' 
#2 

Null 
----------

-6' 
#1 

Null 

#4 

Null 

Structure Routing Details: 
Stru Land Flow Condition 

# 

#1 
8. Large gullies, diversions, and low 
flowing streams 

-- ----

#1 Muskingum K: 

#2 
8. Large gullies, diversions, and low 
flowing streams 

. - - -------- --
#2 Muskingum K: 

#4 
8. Large gullies, diversions, and low 
flowing streams 

#4 Muskingum K: 

#5 
8. Large gullies, diversions, and low 
flowing streams 

#5 Muskingum K: 

Filename: REF-2-DITCHED 3-4-1 0yr.sc4 

Slope(%) 
Vert. Dist. Horiz. Dist. 

(ft) (ft) 

0.25 5.77 2,310.00 

-- ------- ----- -- -- -

0.25 1.37 550.00 
- ------ -----

------- -- -- -

a.so 2.75 550.00 

0.25 2.07 830.00 

--

Velocity 
(fps) 

1.50 

1.50 

2.12 

1.50 

-

Tlme (hrs) 

0.427 

0.427 

0.101 

0.101 

0.072 

0.072 

0.153 

0.153 

Printed 06-26-2008 
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( Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#2 19.400 19.400 62.57 4.87 

#1 32.600 32.600 90.51 8.15 
----------·· ----- - ---- -

#4 20.000 72.000 143.37 18.03 
. - -------

#5 3.300 75.300 144.69 19.06 
- --------- - . -- - ----------

#6 4.600 79.900 147.60 20.23 
-- ---- ---·-- - --- -------

#9 0.000 79.900 147.60 20.23 

Filename: REF-2-DITCHED 3-4-10yr.sc4 Printed 06-26-2008 
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Structure #2 (Null) 

DITCH B 

Structure #1 (Null) 

DITCH A 

Structure #4 (Null) 

SEDDITCH3 

Structure #5 (Null) 

DITCHN 

Structure #6 (Null) 

SEDDITCH4 

Structure #9 (Null) 

Outlet 

Filename: REF-2-DITCHED 3-4-10yr.sc4 
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Structure Detail: 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Stru sws Cone 
# # (ac) (hrs) 

#2 1 19.400 0.286 
------------ ---

L 19.400 
---------------. 

#1 1 32.600 0.460 
--------- --- ---

32.600 

E 72,000 
--------· 

#5 1 3.300 0.072 
- -------- -- --- ---- -- ---

L 75.300 

#6 1 4.600 0.184 

E 19.900 

Musk K Curve 
MuskX 

(hrs) Number 

0.000 0.000 87.000 
--------· -

0.000 0.000 87.000 

0.000 0.000 87.000 

UHS 

M 

M 

M 

Peak 
Discharge 

(cfs) 

62.57 
----~- -------- -

62.57 

90.51 

57.34 
--+---

143.37 

144.69 

16.51 

147.60 ----- - - ------------· .. --------------~~------ -- .. -r---- .. -
#9 L 19.900 I 141 .60 

Subwatershed Time of Concentration Details: 

Runoff 
Volume 

(ac-ft) 

4.867 

4.867 

8.151 

8.151 

5.013 

18.031 

19.063 

1.165 

20.228 

20.228 

Stru sws Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 0.50 11.75 2,350.00 2.120 0.307 
flowing streams 

-- ------- - --- ----- ------ -- -- -~----- ----- ---- --- - - ------------ - -

8. Large gullies, diversions, and low 0.50 5.85 1,170.00 2.120 0.153 
flowing streams 

-- -- - ------------ -------

#1 1 Time of Concentration: 0.460 

#2 1 
8. Large gullies, diversions, and low 0.50 10.95 2,190.00 2.120 0.286 
flowing streams 

#2 1 Time of Concentration: 0.286 
--- - - ,. -

#4 1 
8. Large gullies, diversions, and low 0.25 5.77 2,310.00 1.500 0.427 
flowing streams 

- -- - - --- -

#4 1 Time of Concentration: 0.427 

#5 1 
8. Large gullies, diversions, and low 

0.50 2.75 550.00 2.120 0.072 
flowing streams 

-- . "--· 
#5 1 Time of Concentration: 0.072 

#6 1 
8. Large gullies, diversions, and low 

8.00 76.79 960.00 8.480 0.031 
flowing streams 

- - - - --
8. Large gullies, diversions, and low 

0.25 2.07 830.00 1.500 0.153 
flowing streams 

#6 1 Time of Concentration: 0.184 

6 

Filename: REF-2-DITCHED 3-4-10yr.sc4 Printed 06-26-2008 
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Bottom 
Width (ft) 

20.00 

Outlet 011 Channel Design 

Left 

Material: Riprap 

Trapezoidal Channel 

Right Free board Freeboard 
Sideslope Sideslope Slope(%) 

Depth (ft) % of Depth 
Ratio Ratio 

2.0:1 2.0:1 o.5 I 1.00 

PADER Method - Mild Slope Design 

w/o Freeboard w/ Freeboard 

Design Discharge: 421.22 cfs 

Depth: 2.93 ft 

Top Width: 31.74 ft 

3.93 ft 

35.74 ft 
,. --- -----··~ ~-- ------ ----~~~------ ---------- -

Velocity: 5.55 fps 
- - ----- --- -~- - - - - --- ~ --- -----· 

X-Section Area: 75.90 sq ft 

Hydraulic Radius: 2.292 ft 
--- ------~---

Froude Number: 0.63 

Manning's n: 0.0330 

Omin: 2.00 in 

D50: 3.00 in 

Dmax: 4.50 in 

1 

Freeboard 

Mult. x 
(VxD) 

SEDCAD Utility Run 
Printed 06-26-2008 
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Coal Refuse Disposal Facility No.2 

100yr. 6hr. Event 

Combined Routing of Diversion Ditches and Sediment Ditches 
1-4 

BLA 

Alliance Consulting, inc. 
124 Philpott Lane 
Beaver, WV 25813 

Phone: (304)-255-0491 
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( 
General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 
---- ------- ----- -------------- ~--

Rainfall Depth: 6.210 inches 

Filename: REF-DITCHES.sc4 Printed 06-26-2008 
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Stru 
# 

#1 

Type 

Null 

Null 

Null 

Null 

Null 

Null 

Null 

Null 

Stru 
i # 

#1 

Structure Networking: 
(flows 
into) 

Stru I Musk. K 
# (hrs) 

! 
Musk. X ! Description 

I 

==> #4 0.427 0.234 1 DITCH A 
-- ----; --- ---·- -

T_#2 ==> #4 · I · _ 0~01 __ .. ll:234_1~~c~rrc~-
3 

-1-:~-_ ;~:- ~ J __ ::::: __ . ::~:~[-DITCH N 

____ : _#6 . ==> #9 0.000 - 0.000 I 5ED DITCH_4 

I #7 ==> #8 0.337 0.234 SED DITCH 1 
r---

#8 

#9 

==> #9 0.000 

==> End 0.000 

-6' 

-6' 

#9 

Null 

#8 

Null 

-6' 

#6 

Null 

#7 

Null 

-6' 

#5 

Null 

0.000 
1 

5ED DITCH 2 
··---- T. --· - -·· 

I Outlet 
0.000 I 

-6' 

#4 

Null 

#2 

Null 

#1 

Null 

Structure Routing Details: 

Land Flow Condition Slope(%) 
Vert. Dist. 

(ft) 
Horiz. Dist. 

(ft) 

8. Large gullies, diversions, and low 
flowing streams 

0.25 5.77 2,310.00 

#1 Muskingum K: 

#2 
8. Large gullies, diversions, and low 
flowing streams 

#2 Muskingum K: 

Filename: REF-DITCHES.sc4 

0.25 1.37 550.00 

Velocity 
(fps) 

1.50 

1.50 

Time (hrs) 

0.427 

0.427 

0.101 

0.101 
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Stru 
# 

#4 

Land Flow Condition 

8. Large gullies, diversions, and low 
flowing streams 

#4 Muskingum K: 

#5 
8. Large gullies, diversions, and low 
flowing streams 

#5 Muskingum K: 

#7 
8. Large gullies, diversions, and low 
flowing streams 

#7 Muskingum K: 

Filename: REF-DITCHES.sc4 

Slope(%) 

0.50 

0.25 

0.25 

Vert. Dist. 
(ft) 

2.75 

2.07 

4.54 

Horiz. Dist. 
(ft) 

550.00 

830.00 

1,820.00 

Velocity 
(fps) 

2.12 

1.50 

1.50 

Time (hrs) 

0.072 

0.072 

0.153 

0.153 

0.337 

0.337 

4 
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( Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#7 128.700 128.700 235.99 40.28 

#8 43.500 172.200 271.17 53.92 
----- ---- --------- --·-- - ---- . 

#2 19.400 19.400 77.79 6.10 
- -----

#1 32,600 32,600 113.07 10.21 
-- ---- ----- -·-- ---· ·-- --

#4 20.000 72.000 179,64 22.59 
---------------· 

#5 3.300 75.300 181.36 23.89 
---------· --------- ---------

#6 4,600 79,900 184.79 25.35 

ff9 0.000 252.100 421.22 79.27 
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Structure #7 (Null) 

SEDDITCHJ 

Structure #8 (Null) 

SEDDITCH2 

Structure #2 (Null) 

DITCH B 

Structure #1 (Null) 

DITCH -A 

Structure #4 (Null) 

SEDDITCH3 

Structure #5 {Null) 

DITCHN 

Structure #6 (Null) 

SEDDITCH4 

Structure #9 (Null) 

Outlet 
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SEDCAD 4 for Windows 

Subwatershed Hydrology Detail: 

Stru SWS SWS Area 

# # (ac) 

#7 1 128.700 

#8 

#2 

#1 

L 128.100 

1 

1 

1 

43.500 

172.200 

19.400 

19.400 

32.600 

Time of 
Cone 

(hrs) 

1.370 

Musk K 

(hrs) 

0.000 
------

0.499 0.000 

0.286 0.000 

0.460 0.000 

Curve 
MuskX 

Number 

0.000 87.000 
-·-- .. -~------- ---

0.000 87.000 

0.000 

0.000 87.000 
-- - ---- -- ------ ---------- --- ·- --- --- --------

#4 

#S 

#6 

1 

1 

32.600 

20.000 

72.000 

3.300 

L 15.300 

1 4.600 

L 19,900 

#9 L 252.100 

0.427 0.000 0.000 87.000 

0.072 0.000 0.000 87.000 

0.184 0.000 0.000 87.000 

UHS 

M 

M 

M 

M 

M 

Peak 
Discharge 

(cfs) 

235.99 
---------- -

235.99 

145.48 

271.17 

77.79 

113.07 

71.59 

179.64 

20.60 

181.36 

20.44 

184.79 

421.22 

Runoff 
Volume 

(ac-ft) 

40.279 

40.279 

13.643 

53.921 

6.098 

6.098 

10.214 

10.214 

6.281 

22.594 

1.294 

23.887 

1.460 

25.348 

79.269 

7 

Subwatershed Time of Concentration Details: 
Stru SWS Land Flow Condition Slope{%) 

Vert. Dist. Horiz. Dist. Velocity Time (hrs) 
# # (ft) (ft) (fps) 

#4 1 
8. Large gullies, diversions, and low 0.25 
flowing streams 

5.77 2,310.00 1.500 0.427 
--- -- - . 

#4 1 Time of Concentration: 0.427 

#5 1 
8. Large gullies, diversions, and low 0.50 
flowing streams 

2.75 550.00 2.120 0.072 

#5 1 Time of Concentration: 0.072 
---- -- - -· 

#6 1 
8. Large gullies, diversions, and low 

8.00 
flowing streams 

76.79 960.00 8.480 0.031 

8. Large gullies, diversions, and low 0.25 2.07 
flowing streams 

830.00 1.500 0.153 

#6 1 Time of Concentration: 0.184 

#7 1 
8. Large gullies, diversions, and low 1.00 
flowing streams 

31.00 3,100.00 3.000 0.287 

8. Large gullies, diversions, and low 0.25 14.62 
flowing streams 

5,850.00 1.500 1.083 

#7 1 Time of Concentration: 1.370 
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Stru 
# 

#8 

#8 

sws 
# 

1 

1 

Land Flow Condition 

8. Large gullies, diversions, and low 
flowing streams 

8. Large gullies, diversions, and low 
flowing streams 

Time of Concentration: 

Filename: REF-DITCHES.sc4 

Slope(%) 

1.00 

0.25 

8 

Vert. Dist. Horiz. Dist. Velocity 
11me (hrs) 

(ft) (ft) (fps) 

17.50 1,750.00 3.000 0.162 
---------- ---- --- ------·--

4.54 1,820.00 1.500 0.337 
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5' MIN. 

-··-

---- INSTALL EXIT CHANNELS AT 

0 0 J .,..--- NATURAL DRAINS OR ROCK FLUMES 

0 Q EARTHEN BARRIER 

DESIGN DEPTH WATER LEVEL 

500' MAX. ----------1 

EARTHEN BARRIER 

PLAN VIEW 
NOT TO SCALE 

CELL BOTTOM- 0% GRADE 
( + /- 2% TOLERANCE) 

TOP OF DITCH 

5' MIN. 

SEE NOTE 2 

EXIT CHANNEL_/ 

I 
DESIGN DEPTH WATER LEVEL 

500' MAX. 

PROFILE 
NOT TO SCALE 

~ 

1. SEE DESIGN SHEETS FOR SIDE SLOPES AND 
DIMENSIONS OF PROPOSED STRUCTURES. 

EARTHEN BARRIER CREST 
AND DESIGN DEPTH CLEANOLJT AT 60X 

OF WATER LEVE] [ CAPACITY REDUCTION 

J EXIT CHANNEL 
------......... _____ _L __ _1_ .. __,.c__ DESIGN DEPTH + FREEBOARD 

2. TO PREVENT BACKWATER FLOODING ON THE COMBINATION 
SEDIMENT/PERIMETER DITCHES AROUND THE EMBANKMEITTS, 
THIS DIMENSION MUST BE EQUAL TO OR GREATER THAN THE 
MINIMUM HEAD DIMENSIONS (BARRIER/SPILLWAY) ON THE 
SEDIMENT DITCH DESIGN SHEETS. A CHART WHICH SHOWS 
THIS MINIMUM DIMENSION FOR EACH DITCH IS CONTAINED 

~ I (SEE PROFILE AT BOTTOM) 

LBOTTOMJ 
OF DITCH 

TYPICAL SECTION- SEDIMENT DITCH 
NOT TO SCALE 

DESIGN 
FLOW DEPTH 

-----;t,,,.__ . . 1 .. _ .. ~ J EXIT CHANNEL ----.,...;~ '=-------i DESIGN DEPTH + FREEBOARD 
--7ooooooocr:- I 

L _j \_ 18~ THICK lAYER-
BOTTOM ROCK RIPRAP 

OF CHANNEL 

TYPICAL SECTION EXIT CHANNEL 
NOT TO SCALE 

IN THIS SECTION. 

5' MIN. 

DESIGN 
FLOW DEPTH 

EXIT CHANNEL 
DESIGN DEPTH 
+ FREEBOARD 

DESIGN DEPTH AND 
BARRIER HEIGHT 

BOTTOM 
OF CHANNEL 

ooq'loooor-ooomo, 

\_ 18N THICK LAYER­
ROCK RIPRAP 

TYPICAL PROFILE- EXIT CHANNEL 
NOT TO SCALE 

I 

DRAWN BY JWO 08/16/06 

AllianceLI 
1YPICAL DETAILS 

COMBINATION \ SEDIMENT DITCH CHECKED BY 

POND CREEK MINE NO. 1 
Consulting, Inc. PROPOSED COAL REFUSE DISPOSAL FACILllY APPROVED BY 

Engineers BEC}(lEY, WI/ 
PREPARED FOR DRAWING FIGURE 

Constructors 
(30♦) 255-0491 WILLIAMSON ENERGY, LLC. NUMBER NUMBER 

Scientists 
CANONSBURG, PA P.O. BOX 99, JOHNSTON CllY, IL 62951 BO7-O38-A1 {72♦) 745-3630 
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PARTY 

RECLAMA TJON PLAN 

I) Provide a reclamation plan outlining proposed reclamation of the lands within the proposed permit area. 

The reclamation plan shall include the following: 

A) Provide for each major step in the proposed reclamation plan a detailed timetable for completion. 

RESPONSE: As stated in the original permit application, when permanent cessation of 

operations occurs, final reclamation of the mine site will commence immediately 

and be completed in accordance with the approved reclamation plan and the 

permit conditions developed in accordance with Chapter I, Section 1817, 62 

Illinois Administrative Code. The timeframes and limits established in 62 IAC 

1817.101 and 1817 .113 will govern the reclamation Activities. If variances or 
"'"-"t""-nsions ,::,-r,o, n,:,,r,p.ssary t1°mPly rPnllPCtc \•nil bp marle tn thP Depa.rtment fnr 
V,:\.. '-'.1.L .I. C..U.,._, .L.LVVV ' .L'-'..1. .L...,'1.,.......,._,.,.._. 'VJ. __. .. _._. .,.._ "'-' ..... _.... ~,.,.,. ,. ,.-,. 

approval. 

Following the recovery ofuseable underground mining equipment, the mine 

ventilation shafts and slope portal will be backfilled and sealed in accordance with 

pertinent state and federal regulations. Mine facilities and structures not required 

to support the approved post-mining land use will be removed. All usable 

materials and structures will be salvaged and sold if economically possible. 

Obsolete structures and equipment will be scraped and removed from the mine 

site. Disturbed areas will be graded to conform to the approved configuration and 

slopes required to support the post-mining land use. Refer to Part V. l .F. for a 

discussion of the final coverage of toxic areas. 

Soil replacement and vegetation establishment will be dictated by seasonal 

weather conditions. Soil placement will generally be accomplished during the 

dryer months of the year to avoid undesirable compaction. Soil materials required 

for the reclamation effort will be obtained from stockpiled soils removed prior to 

disturbance by the mining operations or borrow areas in the refuse disposal area. 

Borrow areas used as sources for cover material will be graded to approximate 

original contour to blend into the surrounding topography and revegetated in 

accordance with the proved post-mining land use plan. Soil materials will be 

replaced and vegetation established in accordance with the approved post-mining 

land uses. Reclaimed areas will planted during the first normal period of 

favorable planting conditions following replacement of the soil materials. All 

surface and groundwater monitoring will continue until the agencies with 

authority over this function approve discontinuing the monitoring. 

B) Provide a detailed estimate of the cost of reclamation for the proposed surface mining operation 

required to be covered by a performance bond. Provide calculations and/or drawings, cross 

sections, maps, etc. to support the reclamation cost estimate. 
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RESPONSE: Refer to Attachment V. l .B for the detailed itemization of the cost of reclamation 
for the proposed surface mining operations to be covered by a performance bond. 

Provide extra calculations for multiple portals or refuse areas. 

The estimate of the cost of reclamation should be based on the following: 

RESPONSE: 

I) 
a. 

b. 

REFUSE 
Gob Pile(s) 
Initial Height 
Final Height 
Average Bottom Diameter 
Lime Appl. (Tons/Ac) 
Cover Thickness 
Method of Replacement 
Average Haul Distance 
Gob and Slurry Disposal * Below grade or in levees 
Cover Thickness 
Method of Replacement 
Average Haul Distance 
Lime Appl. (Tons/Ac) 

Refer to Attachment V.I.B 

2) SUPPORT AREAS (Use separate sheets for each portal) 
Support Structure Dimensions 

a. Structure Height (ft) 
Prep Plant 
Prep Plant 
Pole Barn I 
Pole Barn 2 
Pole Barn 3 
Misc. Bldg Wood & Metal I 
Misc. Bldg Wood & Metal 2 
Misc. Bldg Wood & Metal 3 
Misc. Bldg Masonry I 
Misc. Bldg Masonry 2 
Misc. Bldg Masonry 3 
Misc. Bldg Steel I 
Misc. Bldg Steel 2 
Misc. Bldg Steel 3 

b. Concrete Structures Struct JD Height (ft) 
Reinforced 
Reinforced 
Reinforced 
Reinforced 
Reinforced 
Reinforced 
Reinforced 

C. Silos Struct JD Height (ft) 

Revised by sm, UCM-1 - Part V, Version 1/91, page 2 
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d. 

e. 

3) 

4) 

5) 

Paving 

Concrete 
Concrete 
Concrete 
Concrete 
Asphalt 
Asphalt 
Asphalt 
Asphalt 

Conveyors 
Conveyor I 
Conveyor 2 

Railroads to be Removed 

Haul Roads to be Removed 

Support Area Liming (Acres) 

Lime Appl. (Tons/ Ac) 
Subsoil Cover Thickness 
Method of Replacement 
Average Haul Distance 

Stuct ID Width (ft) Length (ft) 

Len~h 

Len~h 

Width Length Thickness 

Non-Refuse (for areas required to have more than 
topsoil replaced) 

6) Indicate location and size of buried volatile material storage facilities. 

RESPONSE: There are no buried volatile material storage facilities. All fuel storage facilities 
will be above ground tanks. 

C) Backfilling and Grading 

Provide a plan for backfilling, soil stabilization, compacting and grading, with contour map or 
cross-sections showing the anticipated final surface configuration of the proposed permit area (in 
accordance with 62 Ill. Adm. Code 1817. I 02 through 1817. I 07). The plan shall include the 
following: 

I) Describe how approximate original contour will be achieved. Discuss method(s) to be 
employed for overburden removal, spoil placement, and grading, including the removal 
and redistribution of soil. Mention type of equipment to be used for each phase of work. 
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RESPONSE: Backfilling and regarding procedures will be accomplished by using scrapers, 
dozers, loaders, and/or trucks to grade the disturbed areas and to re-distribute the 
stored topsoil. 

Approximate original contour will not be achieved in the vicinity of the refuse 
disposal area. The refuse area will be at a higher elevation than the natural ground 
elevation. The out slopes of the refuse disposal area will be graded no steeper 
than 3H: 1 V. After toxic and/or potentially toxic material from the mine site has 
been disposed of in the refuse area, the refuse area will be covered with topsoil. 
Topsoil from the storage area adjacent to the refuse area will be trucked to the site 
and dozers will spread the topsoil material to a depth of capable of supporting the 
post mining vegetation. 

Backfilling and regarding operations will be achieve by using scrapers, dozers, 
loaders and/or trucks. Topsoil material (topsoil and subsoil) will be redistributed 
throughout the refuse disposal areas in a method that will allow for proper soil 
depth placement and minimize soil compaction. The minimization of soil 
compaction will allow for a better root medium and promote plant growth. In the 
mine site area, topsoil depth will be the approximate thickness of pre-mining 
conditions. Due to the out slopes of the refuse area, the total surface area of the 
refuse area will be greater than the pre-mining surface area, therefore, topsoil 
depth will be less than the pre-mining condition. 

2) Provide sufficient contour maps and cross-sections to show the anticipated final surface 
configuration of the proposed permit area when reclamation work is completed. 

RESPONSE: Refer to Map 9, Post Mining Regrade Map. 

3) The areas other than those reclaimed to the standards of high capability lands and prime 
farmlands, describe all water and erosion control structures to be constructed such as 
terraces, diversions, etc. 

RESPONSE: As stated in the original permit application, methods to deter erosion of reclaimed 
area will include, but not limited to the use of terraces, ditches, hay bales, silt 
fence, vegetation, erosion control matting, and/or riprap. Other methods may be 
used for site-specific situations. Design criteria for these alternate means of 
sediment control will be in accordance with the NRCS design criteria and shall 
meet post construction certification requirements. 

4) Describe the timing in which all grading and the construction and removal or renovation 
of water and erosion control structures will be complete and the sequence for 
accomplishing the work in relation to seasonal weather conditions. 

RESPONSE: Grading and construction and the removal or renovation of water and erosion 
control structures will occur between April 1 and November 15. This time 
schedule will allow for revegetation and mulching of the disturbed areas. 
Unforeseen situations may require for the construction of structures during 
adverse weather conditions. If this should occur, a temporary vegetation seed 
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mixture will be used until the area can be seeded with a permanent seed mixture. 
The same time schedule of April 1 through November 15 will be used for the 
removal and/or renovation of structures. Prior to this type of work being 
conducted, approval will be received from the appropriate regulatory agencies. 
Work will be performed in accordance with accepted engineering and 
conservation practices. 

5) Are any roads constructed to facilitate surface coal mining operations proposed to be 
permanent? 

Yes _____ No __ X=--

Ifyes, locate on the reclamation map. Provide the information required for Part IV 
5)C)2) to describe each post-mining road if it is to be modified. Include appropriate 
discussion how modifications will be accomplished including the removal and disposition 
of any excess road material. 

D) Provide a plan for revegetation of the proposed permit area including but not limited to the 
following: · 

I) Provide a schedule ofrevegetation for each reclamation area or subarea within the permit 
area. 

RESPONSE: As stated in the original permit application, upon completion of grading activities, 
areas will be stabilized using cover crops, as stated below, and/or by applying 
mulch. The approved species will then be seeded to provide vegetative cover in 
accordance with the post-mining land use. 

2) a) For areas other than forest and/or wildlife habitat planting, list the species and 
seeding rates on a per acre basis for each species proposed to be utilized. 

RESPONSE: Refer to Attachment V. l .D 

b) For forestry and/or wildlife habitat areas, list the planned species and density on 
a per acre basis of trees, shrubs and herbaceous cover to be seeded and planted. 

RESPONSE: Refer to Attachment V. l .D 

3) Describe the methods to be used in planting and seeding. Include the type of equipment 
to be used for seeding and seedbed preparation. 

RESPONSE: As stated in the original permit application, method of application will include the 
use of conventional seed drills, Brillion seeders, broadcast seeders, or aerial 
seeding, depending upon soil conditions. Seeding rates are addressed in 
Attachment V. l.D. Fertilization rates will typically include agricultural lime at 3 
t/ac, phosphorus (P2Os) at 150 lb/ac, potassium (K2O) at 200 lb/ac, and nitrogen at 
120 lb/ac. These are typical cover crop application rates and will be adjusted 
based upon soil chemical analysis and yield requirements. Based on the site 
conditions and the post-mining land use, a suitable mixture of annual and 
perennial, grasses and legumes will be planted from the species listed in 
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Attachment V.l .D. Seeding rates may be adjusted as per specific seed variety 
recommendations, methods of application, and erosion control objectives for 
specific sites. 

4) Is irrigation proposed? If so discuss. Are pest and disease control measures proposed? If 
so discuss. 

RESPONSE: As stated in the original permit application, no irrigation is proposed. No pest or 
disease control measures are proposed other than the typical agronomic practices 
employed for production of agricultural crops. 

5) Are areas to be temporarily seeded and/or mulched to control erosion? 

Yes_~X~-- No ___ _ 

Ifno, explain. If yes discuss in detail, including species, seeding rate by species per acre, 
muiching methods, muiching rates and type of muich. 

RESPONSE: As stated in the original permit application, straw mulch will be spread by hand or 
mechanically at a rate of about 1.5 tons per acre. Where the situation dictates, 
straw and hay mulch will be applied between the dates of November 1 through 
March 1. Between March 1 and November I, areas will be protected with quick­
growing standing mulch (annual ·ryegrass, spring oats, pearl millet, etc.). During 
the growing season, straw or hay mulch will be applied as needed or as directed 
by the Department. 

6) Provide Measures proposed to be used to determine success ofrevegetation required 
under 62 Ill. Adm. Code 1817.117. 

RESPONSE: As stated in the original permit application, the approved Illinois Productivity 
Formula will be used to determine success for cropland. A minimum of 250 live 
stems per acre and sufficient herbaceous cover to control erosion will be used as 
the success criteria for wildlife land use areas. No trees will be planted on the 
covered refuse piles, and the standard for success will be the groundcover 
standard used for herbaceous wildlife. A minimum of 450 live stems per acre and 
sufficient herbaceous cover to control erosion will be used as the success criteria 
for reclaimed forestry land use. 

7) If any of the post-mining land uses are to include industrial or residential uses, describe 
revegetation measures to control erosion. 

RESPONSE: No post-mining land use of industrial or residential are proposed within the 
surface facilities permit area. 

8) Are there any plans to use nurse crops or crop rotations to improve future rowcrop 
productivity? 

Yes ____ No_-"-'X,__ __ 
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If yes describe type, duration and management of these areas. 

9) Describe soil testing plan for evaluation of soil nutrients and amendments necessary for 

revegetation. 

RESPONSE: As stated in the original permit application, composite soil samples will be 

collected and analyzed for pH, Pl, and K. One representative composite sample 

will be collected from approximately every four acres. Laboratory analyses of the 

samples combined with the vegetative being planted will be used to determine the 

appropriate amendments and quantities to be applied to the reclaimed areas. 

E) Describe measures to be employed to maximize the use and conservation of the coal resources per 

regulation Section 1817.59. 

RESPONSE: As stated in the original permit application, maximization of resource will be 

achieved by using the currently acceptable mining methods. Longwall mining 

will be utilized and the on-site preparation pla11t will process the coal. Conveyors 

will then transport the coal to the load-out facility. These coal-handling 

procedures will minimize coal loss and maximize the recover of coal resources. 

F) Describe measures to be employed to ensure that all debris, acid-forming and toxic-forming 

materials, and materials constituting a fire hazard are disposed of in accordance with Section 

1817.89 and 1817.102(£). Provide a description of contingency plans which have been developed 

to preclude sustained combustion of such materials. 

RESPONSE: As stated in the original permit application, all non-coal mining waste, including 

office and shop waste, will be collected and temporarily stored on-site. Removal 

of the waste will be contracted to a licensed waste hauler for disposal in a licensed 

off-site waste disposal facility. 

Part III.2.A.2. of this permit application identifies select overburden materials that 

exhibit negative net neutralization potentials and defines specific material 

handling plans for such material. During shaft and slope excavations, care will be 

exercised in handling the potentially acid-producing materials to ensure the 

materials are adequately covered in a timely manner to minimize development of 

undesirable acid conditions. However, if potentially acidic materials are 

inadvertently encountered on the final graded surface, additional actions will be 

taken to adequately evaluate the acid-producing character. If necessary, further 

remedial steps involving either lime treatment, covering and/or burial activities 

will be undertaken. At a minimum, all acid-producing materials, including coal 

refuse material, will be covered with four (4) feet of non-toxic, non-combustible 

soil materials. 

It will be the responsibility of the plant supervisor or other mine management 

personnel to take necessary action to extinguish all fires. Burning coal refuse, 

and/or exposed coal materials will be dispersed with a tractor, compacted and 

subsequently covered with non-combustible soil and/or rock. 
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G) Describe the measures including cross~sections and maps to be used to seal or manage mine 

openings, and to plug, case, or manage exploration holes, other bore holes, wells and other 

openings within the proposed permit area. 

RESPONSE: As stated in the original permit application, all slopes, shafts and bore holes will 

be seal in compliance with Section 1817.13 and 1817.15. Refer to Attachment 

V.1.G. 

H) Provide a description of the steps to be taken to comply with the requirements of the Clean Air Act 

(42 U.S.C. 7401 fil ~-), and other health and safety standards. 

RESPONSE: As stated in the original permit application, air quality standards will be 

maintained by controlling fugitive dust at the operations. Conveyors and transfer 

points will be enclosed to control fugitive dust in these areas. Steps to be taken 

will include the use of water and/or dust control chemicals on access/haul roads 

during prolonged dry weather conditions. 

2) Post Mining Land Use 

A) Provide a detailed description of proposed post-mining land uses employing the land use 

categories listed below. Provide acreage figures for each post-mining land use proposed and 

designate the post-mining land uses on the Post Mining Land Use Map. 

Land Uses 
Cropland 
Pasture Land 
Grazingland 
Forestry 
Residential 
Industrial, Commercial 
Recreation 
Fish and Wildlife Habitat 
Developed Water Resources 
Undeveloped Land 

RESPONSE: As stated in the original permit application, refer to the Reclamation Plan Map 

(Map 7 S.F.) for the location of the post-mining land uses within the permit area. 

Attachment V .2.A is a listing of the acreage for each of the post-mining land uses. 

B) Provide a description of how the proposed post-mining land uses are to be achieved, and 

describe any necessary support activities which will be needed to achieve the proposed 

land uses. 

RESPONSE: As stated in the original permit application, the post-mining land use will be 

achieved by a coordinated effort combining the operational aspects of site 

reclamation, landowner comments, and Department suggestions and regulations. 

The support facilities and refuse disposal areas are planned for the existing 

cropland areas to both avoid and minimize the impact on the identified wetlands 

in the forested stream valleys. Thus, the proposed plan will involve a conversion 
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from cropland to wildlife habitat when the refuse pile and facilities area are 
reclaimed. 

2) Discuss the utility and capacity of the reclaimed lands to support a variety of alternative 
uses and the relationship of the proposed uses to existing land use policies and plans. 

RESPONSE: As stated in the original permit application, the utility and capacity of the 
reclaimed lands in the surface facilities area will be somewhat limited by the 
nature of the soil and refuse materials and the topography. The reclaimed area 
will be well suited to wildlife habitat and possibly to pasture or forestry, but the 
areas will not be suitable for crop production. 

3) Where grazing is the proposed post-mining land use, explain the detailed management 
plans to be implemented, if any. 

RESPONSE: As stated in the original permit application, grazing is not proposed as a post­
mining iand use. 

4) Where a post-mining land use different from a pre-mining land use is proposed alternate 
post-mining land uses may be approved by the Department after considering the 
relationship of the intended uses to the existing landuse policies and plans and the 
comments of any owner of the surface, and land use agency having jurisdiction over the 

land. 

Provide a discussion explaining the consideration, which has been given to making all of 
the proposed surface mining activities consistent with surface owner plans and applicable 
State and local land use plans and programs. 

RESPONSE: As stated in the original permit application, Attachment V.2.A shows the planned 
changes from pre-mine to post-mining land uses. All acreage for the surface 
facilities and refuse area will be reclaimed as low capability lands. Acid or toxic 
material area will be treated with lime and covered with up to 48 inches or rooting 
media, and non-acid/toxic areas will be covered with an average of 12 inches of 
soil. Wildlife habitat will be the land use, and trees will be planted in random 
blocks for the areas outside the refuse disposal area. The steeper slopes will be 
reclaimed as herbaceous wildlife. The landowner is in agreement with this 
conversion from forestry and cropland to wildlife habitat for the areas affected by 
the surface facilities for this underground mining operation. These changes in 
land use do not present any actual or probable hazard to the public health and 
safety, nor do they pose any threat to water diminution or pollution. The changes 
will allow for recovery of the coal resources and will facilitate practicable and 
reasonable land management in the future. 

C) Provide a copy of the comments concerning the proposed land use by the owner of the surface of 
the proposed permit area and by the State or local government agencies which would have to 
initiate, implement, approve or authorize the proposed uses of the land following reclamation. 
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RESPONSE: As stated in the original permit application, refer to the landowner letter 
(Attachment V.2.C.). No state or local govermnent holds jurisdiction over land 
use planning for the permit area. 

3) A) Provide a fish and wildlife protection and enhancement plan meeting the requirements of 62 
Ill. Adm. Code 1817.97 and which shall include the following: 

1) A statement of the protective measures that will be used to minimize disturbances and 
adverse impacts on fish nnd wildlife nnd related environmental values during surface coal 
mining operations. 

RESPONSE: As stated in the original permit application, mining operations at this facility will 
be carried out in compliance with 62 IAC 1700-1850, which specifies a 
comprehensive set of environmental protection measures for the control of 
adverse ecological impacts resultant from coal mining. Included are 
considerations for air, water, acid and toxic materials, soils, landform, vegetation, 
etc., in both special and temporal capacities. As such, general protective measures 
for all environmental values are inherent within the regulatory program. Specific 
to this facility, the expanse of mining and mining-related disturbances will be 
limited to that acreage necessary for conducting mining operations in compliance 
with the applicable land reclamation regulatory requirements. Disturbances to 
sites not required for mining or mining-related activities will be held to a 
minimum. 

2) Discuss the enhancement measures that will be used during the reclamation and post 
mining phase of the operation to develop aquatic and terrestrial habitat. 

RESPONSE: As stated in the original permit application, during reclamation, an integrated 
wildlife habitat enhancement plan with upland and lowland habitat types will be 
reconstructed to provide food, cover, and maximum edge. These habitat 
enhancement features include the type and configuration of vegetative 
components reestablished, as well as the retention of water bodies in the post­
mine landscape. These efforts will provide food, water, and cover for wildlife. 

Woody plants will be arranged in two forms: (1) strip plantings and (2) group 
plantings. Strip plantings will be composed of desirable evergreens planted on an 
8' x 8' spacing, with associated rows of wildlife type shrubs. Shrub rows will 
consist of species such as dogwood, hawthorns, sumacs, elderberry, crabapple, 
etc. Shrubs will be planted on 6' x 6' spacing. The strip plantings are intended to 
break up large open areas, furnish travel lanes, and provide food and cover. They 
will be established along field drain ways, fence rows, and property lines. Group 
plantings will be composed of deciduous trees, primarily oak, ash, walnut, locust, 
and maple on 8' x 8' spacing, or a combination of wildlife shrubs and conifers 
(red, white, Virginia or Jackpine). Pines will not be planted in large blocks, but 
primarily utilized as wind breaks and cover. Group plantings will be of random 
species mix and pattern. The groupings may be of variable size and furnish 
islands and blocks of habitat. 
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( 3) If the applicant's fish and wildlife plan finds it impracticable to provide for enhancement 
of fish and wildlife and related environmental values, the applicant shall provide a 
statement, which establishes why it is not practical to achieve enhancement. 

RESPONSE: As stated in the original permit application, the fish and wildlife plan in this 
section is practicable and will provide for the enhancement of fish and wildlife 
and related environmental values. 

B) The applicant shall provide a statement explaining how impact control measures, management 
techniques, and monitoring methods will be utilized to protect or enhance the following, if they are 
to be affected by the proposed surface coal mining and reclamation operations: 

1) Threatened or endangered species of plants or animals listed by the Secretary of the 
United States Department of the Interior (Secretary) under the Endangered Species Act of 
1973, as amended (16 U.S.C. 1531 et seq.) and their critical habitats. 

RESPONSE: As stated in the original permit application, no federal threatened or endangered 
species, whether listed or proposed for listing, are known to occur within the 
permit area. Similarly, no associated critical habitats designated under 16 USC 
1531 et seq. are present within the permit area. The forested habitat in and 
adjacent to the permit area does provide potential habitat for the Indiana Bat. 
Although the Indiana Bat is not known to occur within Williamson County or near 
the project site, measures will be taken to comply with the Department policy for 
tree removal as discussed below. 

2) Species such as eagles, migratory birds or other animals protected by State or Federal 
law, and their habitats; or other species identified through the consultation process 
pursuant to 62 Ill. Adm. Code 1784.21; or 

RESPONSE: As stated in the original permit application, no species such as eagles, migratory 
birds, or other animals protected by State or Federal law are known to occur 
within the permit area. 

3) Habitats of unusually high value for fish and wildlife, such as wetlands, riparian areas, 
cliffs supporting raptors, areas offering special shelter or protection, reproduction and 
nursery areas, and wintering areas. 

RESPONSE: As stated in the original permit application, extensive efforts have been made to 
both avoid and minimize construction activities in areas designated as wetlands. 
Refer to Attachment II.9 for the report on the Wetland Assessment conducted by 
the Cooperative Wildlife Research Laboratory, Southern Illinois University. 
However, it will be necessary to affect less than 2 acres of wetlands on the north 
side of the railroad loop. In order to mitigate this impact, the Cooperative 
Wildlife Research Laboratory will put together a wetland mitigation plan to 
construct a new wetland area in the existing bottomland cropland field along the 
stream inside the railroad loop. 

4) For the Indiana Bat, Myotis sodalis, include an assessment of potential or known breeding 
and/or wintering habitat in the proposed permit area. Identify any mitigation measures 
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necessary to prevent loss of critical habitat, and to prevent potential "taking" (killing) of 
,,...-- the animal, i.e., restricting timber removal to those seasons when the bat is not present in 

( Illinois. 

RESPONSE: As previously stated in the original permit application, no known breeding and/or 
wintering Indiana Bat (Myotis sodalist) habitat exists within the permit area. 
Based upon recent scientific investigations, however, forested areas in both 
upland and bottomland setting have the potential to be suitable habitat. In 
response, timber disturbance in Indiana Bat habitat within the permit area will be 
restricted to the period from September 30 to April 1, annually, in an effort to 
prevent harming any unknown individuals or colony members residing within the 
area. 

4) Pond, impoundments, banks, dams and embankments. 

A) Permanent impoundments, including sedimentation ponds, must be authorized by the Regulatory 
Authority based upon the requirements of Section 1817.49(a) and (b). 

RESPONSE: Refer to Attachment IV. 7 .F. for design details of the sediment ponds. 

1) Include sufficient design data and calculations to substantiate that the design is in 
accordance with SCS engineering standard 378 "Ponds" or SCS technical release #60 
11Earth Dams and Reservoirs 11

• 

2) Provide evidence that water quality is to be suitable for the intended use. 

3) Indicate the relationship of the impoundment to the post-mining land use. 

4) Describe methods of dropping surface runoff over excavated impoundment sideslopes. 
Discuss design criteria to be employed for downdrain structures and perimeter diversions. 

5) Provide plans of access roads and other use related facilities. 

B) Describe proposed reclamation for all refuse disposal areas including timing of final coverage, 
depth of final cover, restoration planned for disposal area and restoration planned for borrow 
areas. 

RESPONSE: As previously stated in the original permit application, slurry cells will be 
removed by covering the final slurry surface with coarse refuse or other 
appropriate material to prevent future impoundment of water or slurry. Coarse 
refuse materials will be reclaimed by covering with soil material and vegetated to 
a wildlife land use. Prior to covering, the refuse materials will be sampled and 
analyzed for acid-producing potential to determine the amount of lime necessary 
to neutralize any acid generation. Sufficient lime will be spread on the final 
refuse snrface and incorporated into the refuse prior to covering with soil. At a 
minimum, all acid-producing materials, including coal refuse material, will be 
covered with four ( 4) feet of non-toxic, non-combustible soil materials. Borrow 
areas used as sources for cover material will be graded to approximate original 
contour to blend into the surrounding topography and revegetated in accordance 
with the proved post-mining land use plan. 
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C) If any structure is 20 feet or higher or impounds more than 20 acre-feet, provide a stability analysis 
of each structure which shall include strength parameters, pore pressures, and long-term seepage 
conditions. Also, to be included is a description of each engineering design assumption and 
calculation with a discussion of each alternative considered in selection design parameters and 
construction methods. 

RESPONSE: Refer to Attachment IV.6.D. for information concerning Coal Refuse Disposal 
Facility No. 1 (MSHA ID# 121 l-IL08 03414-01) and Coal Refuse Disposal 
Facility No. 2 (MSHA ID# 1211-1108 03414-02). 

D) Submission ofMSHA certification documents for a detailed design plan shall satisfy the 
requirements, in so far as, the MSHA informational and design standard requirements are 
duplicative of the requirements. 

RESPONSE: Refer to Attachment V.4.D. for the approval letter for Coal Refuse Disposal 
Facility No. 1 (MSB_A. ID# 1211-1108 03414-01). Coal Refuse Disposal Facility 
No. 2 (MSHA ID# 1211-1108 03414-01) is currently being reviewed by MSHA. 

5) Area closure or abandomnent. 

A) Describe all reclamation efforts to be expended to satisfy the requirements of abandomnent. If an 
exemption request is to be made, it should be included. 

1) Include the timing to meet the final grading and revegetation requirements. 

2) Include a description of the fmal graded slopes, and the type of seed and seeding. 

3) Explain final coverage of treatment of toxic areas and locate all borrow pits. 

RESPONSE: As previously stated in the original permit application, if temporary cessation of 
the operation occurs, grading will be completed to meet the appropriate 
requirements, with exception of areas delineated in any grading extension 
requests. Soil stockpiles and exposed soil areas will be stabilized and protected as 
necessary to prevent erosion. Drainage control structures will be maintained to 
insure they continue to function properly. All surface and groundwater 
monitoring will continue according to the approved plans during any temporary 
cessation. 

When permanent cessation of operations occurs, final reclamation of the mine site 
will be completed in accordance with the approved reclamation plan and the 
permit conditions developed in accordance with Chapter I, Section 1817, 62 
Illinois Administrative Code. Mine facilities and structures not required to 
support the approved post-mining land use will be removed. All usable materials 
and structures will be salvaged iilld sold if economically possible. Obsolete 
structures and equipment will be scraped and removed from the mine site. 
Disturbed areas will be graded to conform to the approved configuration and 
slopes required to support the post-mining land use. Refer Part V.l .F. for a 

(-- discussion of the final coverage of toxic areas. Soil materials required for the 
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reclamation effort will be obtained from stockpiled soils removed in advance of 
the mining operations or borrow areas in the refuse disposal area. Borrow areas 
used as sources for cover material will be graded to approximate original contour 
to blend into the surrounding topography and revegetated in accordance with the 
proved post-mining land use plan. Soil materials will be replaced and vegetation 
established in accordance with the approved post-mining land uses. All surface 
and groundwater monitoring will continue until the agencies with authority over 
this function approve discontinuing the monitoring. 

B) Describe in detail a rehabilitation design plan for each siltation structure, diversion, impoundment 
and treatment facility to be implemented and completed prior to abandonment. Any departures 
from detailed design plan requirements must be designated as such and be accompanied by 
supporting documentation. 

RESPONSE: As stated in the original permit application, upon permanent cessation of 
operations, rehabilitation of the above mentioned structures will be evaluated 
individually. In the event a structure needs rehabilitation, design plans will be 
submitted to the Department for approval. Items to be considered include, but are 
not limited to, accumulated sediment volumes, condition and functionality of 
outlet devises, condition of vegetation or other surface protection, and long-term 
stability of cut and fill slopes. Structures meeting MSHA requirements will be 
abandoned in accordance with plans approved by the MSHA District Manager. 

6) Perennial and Intermittent Stream Diversion Note: If stream diversion is not planned, indicate NI A. 

RESPONSE: NI A. Diversions of perennial and intermittent streams are not proposed. 

A) Overview, Alternative, Justification: 

I) Discuss in detail the reasons for diverting the stream. Include justification and possible 
alternatives to relocating it. 

2) Discuss the general overview of the proposed diversion project. General information 
should include: temporary, permanent; time length of diversion; single phase, multiphase; 
restore on placeland, restore in approximately original location after mining; etc. 

B) Pre-disturbance information 

I) The following general information shall be provided for the stream to be diverted: 

a) Name of the stream to be diverted, 

b) Classification (intermittent, perennial), 

c) Total length of segment affected, 

d) Total drainage area of existing stream at the point where relocation begins 
(miles) and ends (miles), 

e) Depth of the water table adjacent to the stream and yearly fluctuation. 
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2) An aerial photograph or map (scale at I in= 400 ft or other approved scale) shall be 

provided illustrating the following for the existing stream: 

a) Existing stream channel and adjacent land use, 

b) Watershed limits upstream of the proposed relocation, 

c) Proposed permit area; property boundaries, 

d) An outline of the JOO-year and 2-year frequency flood plains along the existing 

channel; include the acreage inundated by each storm event, 

e) Locations where representative cross-sections have been taken 

I) Riparian habitat (vegetation), 

g) Riffles, list total number and locate on the map or photo, 

h) Pools; list total number and locate on the map or photo, 

i) Meanders; list total number and locate on the map or photo. 

3) Plan-profile and cross-sectional drawings of the existing stream shall be provided showing the 

following information: 

a) Stream bed and significant drops, 

b) Water surface at low flow, 

c) Water surface at the 100 year and 2 year flood event. 

Include the calculated flow rate (cfs) and velocity (ft/sec) at the representative locations for low 

flow and the I 00-year flood conditions. 

4) Describe the habitat of the existing stream including the following information at a minimum: 

a) Channelization or other disturbances, 

b) Shade provided by stream bank vegetation, 

c) Stream substrate composition, 

d) Steepness and elevation of the banks, 

e) Riparian vegetation (species, relative abundance), 

I) Aquatic vegetation (species, relative abundance), 

g) Potential Indiana bat habitat shall be addressed with a plan to prevent "taking" of the 

animal during breeding seasons. 

C) The following design and construction plan information shall be provided for TEMPORARY 

STREAM CHANNEL DIVERSIONS. If none are proposed, indicate N/ A. 

I) The following estimated construction planting dates shall be provided: 
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l 

a) Begin construction 

b) End construction 

c) Begin planting 

Give a detailed description of the construction practices to be followed, and the 

equipment to be employed. 

2) After stabilization of the temporary diversion and prior to diversion of the existing stream 

into the temporary stream channel, the applicant will be required to contact the 

Department and gain approval. The applicant shall provide an estimation of the date 

when erosion control structures and vegetation will be sufficiently established to allow 

diversion of the water into the temporary channel. 

3) Discuss the erosion control practices to be followed during construction of the temporary 

diversion and the features of the proposed channel which will help minimize erosion of 

the stream banks in the future. Discuss the necessity, if any, of using a stilling basin to aid 

in reducing siltation. 

4) Discuss the impacts the temporary diversion ditch will have on downstream water quality, 

biological communities and water users and describe a monitoring program to measure 

these impacts. 

5) Describe reclamation of temporary stream diversions when no longer needed. 

6) A detailed revegetation plan shall be proposed, including soil preparation procedures, 

plant species and rates, fertilizer rates and mulching rates. 

7) Describe how the temporary diversion ditch spoil will be handled to minimize the impact 

on the surrounding area. 

8) Provide an aerial photo or map (scale of I in = 400 ft) illustrating the following: 

a) Proposed temporary stream channel diversion. 

b) Proposed spoil locations. 

c) An outline of the JO-year frequency flood plain along the proposed temporary 

diversion. 

d) Locations where representative cross-sections have been taken. 

9) Design information shall be provided as follows: 

a) Plan-profile drawings clearly depicting locations and flow line slopes. 

b) Sufficient cross-sections to depict side slopes and inflection points such as cuts 

and fills. 

c) A clearly outlined drainage area which the temporary diversion ditch will serve 

including hydrologic characteristics such as slopes, soil types, vegetative cover, 

etc. 
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d) Detailed calculations of runoff volumes from the drainage area upon which to 
base ditch sizing calculations. 

e) Detailed ditch sizing calculations to demonstrate the projected temporary stream 
channel diversion ditch is adequate to convey the I 0-year 24 hour storm event 
pursuant to Sections l 817.43(c) and (f). 

D) The following design, construction and restoration plan information shall be provided for the 
PERMANENT RESTORED STREAM '-------' or the PERMANENT RELOCATED 
STREAM CHANNEL '--------''' which ever is applicable. Check the appropriate category. 

I) The following estimated construction dates shall be provided: 

a) Begin construction 

b) End construction __________ _ 

c) Give a detailed description of the construction practices to be followed, and the 
equipment to be employed. 

d) A program shall be established to regularly report on the progress of the 
permanent stream channel reconstruction including as-built designs of the 
channel and flood plain and a description of habitat restoration. Discuss the 
timing and content of the proposed restoration progress report program. 

2) Describe how the new channel spoil will be graded and handled to minimize the impact 
on the surrounding area, including the flood plain capacity, flooding and the riparian 
zone. 

3) After the restored channel is adequately stabilized and prior to diversion of the temporary 
diversion ditch into the permanently restored stream channel, the applicant will be 
required to contact the Department and gain approval. The applicant shall provide an 
estimation of the date when erosion control structures and vegetations will be sufficiently 
established to allow diversion of the water into the permanent channel. 

4) Discuss the erosion control practices to be followed during construction of the permanent 
stream restoration and the features of the proposed channel when will help minimize 
erosion and enhance stability of the stream banks in the future. 

5) Discuss the impacts the permanently restored stream channel will have on downstream 
water quality, biological communities and water users and describe a monitoring program 
to measure these impacts. 

6) Provide an aerial photo or map (scale of I in = 400 ft) illustrating the following: 

a) Proposed permanently restored stream channel, 

b) Proposed spoil locations, 

c) An outline of the JOO-year and 2-year frequency flood plains along the proposed 
permanent restored channel, 

d) Locations where representative cross-sections have been taken, 

e) Riparian habitat (vegetation), 
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f) Riffles; list total number and locate on the map or photo, 

g) Pools; list total number and locate on the map or photo, 

h) Meanders; list total number and locate on the map or photo, 

7) Design information shall be provided as follows: 

a) Stream bed and significant drops, 

b) Water surface elevations at low flow, 

c) Water surface elevations at the JOO-year and 2-year floods, 

d) Gradeline for the proposed restored stream channel, 

e) Plan-profile drawings clearly depicting locations and flow line slopes, 

f) Sufficient cross-sections to depict side slopes and inflection points such as cuts, 
fills, curves and straight sections, 

g) A clearly outlined drainage area which the permanent channel will serve 
including hydrologic characteristics such as slopes, soil types, vegetative cover, 
etc., 

h) Detailed calculations of runoff volumes from the drainage area upon which to 
base channel sizing calculations, 

i) Detailed channel sizing calculations to demonstrate the projected permanent 
channel and flood plain are adequate to covey the I 00-year 24 hour storm event. 

j) Include the calculated flow rate (cfs) and velocity (ft/sec) at the representative 
locations for low flow and the I 00-year flood condition. 

8) Describe other habitat restoration methods to be employed as follows: 

a) Provide typical plans, maps and drawings for boulder deflectors, check dams, 
current deflectors or other in-stream habitat structures, if any, 

b) Provide typical plans, profiles and cross-sections for proposed floodplain 
potholes and/or wetlands, if any, 

c) A detailed revegetation plan shall be proposed, including soil preparation 
procedures, plant species and rates, fertilizer rates and mulching rates. Provide 
details on riparian habitat revegetation including a discussion of the herbaceous 
ground cover, woody species to be planted and the number and distribution of 
the stems to be planted. The riparian zone must be reclaimed to forest with a 
minimum of 450 trees/acre necessary for bond release, 

d) If the restored stream will traverse inclines or final cuts, provide measures to be 
employed to enhance the diversity of the impoundments. 

7) Are coal processing wastes proposed to be returned to abandoned underground workings? 
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Yes _____ No _ _,_X._ __ 

!Ube response above is yes, provide information required under 62 Ill. Adm. Code l 784.25(a) through (f). 
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Reclamation Estimate.xis 

ATTACHMENTV.1.B 
UPDATED RECLAMATION ESTIMATE 

PERMIT No. 375 - REVISION NO. 2 
SUMMARY 

Mine Site 

Plant Site 

Refuse Site 

TOTAL 

$437,828 

$1,065,751 

$3,077,660 

$4,581,240 
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ATTACHMENT IV.1.B 
UPDATED RECLAMATION ESTIMATE 

PERMIT No. 375 • REVISION NO. 2 
MINE SLOPE AND REMOTE VENT SHAFTS 

Number Width Length Heigh! Description Units Price Cost Comments 

Administrative Bldg 1 41 150 16 Wooden/Brick Veneer 3644.4 C.Y. 0.1 $364 

Admin Parking 1 80 120 1.5 Base Material 533 C.Y. 1.5 $800 

Mine Office Parking 1 140 280 1.5 Base Material 2,178 C.Y. 1.5 $3,267 

Change Room 2 24 60 Modular Bldgs 2 Each 0 $0 

Incline Slope 24 600 12 Remove Portal 78,000 C.Y. 1.5 $117,000 

Slope Seal 2 24 12 Sea1 in Solid Rock 1 Each 5000 $5,000 

Warehouse 2 75 150 14 Pole Barn 11666.7 Each 0.1 $1,167 

Shop (Garage) 1 75 150 20 Pole Barn 8333.3 Each 0.1 $833 

Shed 3 60 100 14 3 Side Pole Barn 9333.3 Each 0.1 $933 

Mine Yard 1 430 400 1.5 Base Material 9,556 C.Y. 2 $19,111 

Mine Fan 20 10 1.5 Concrete Base 11 C.Y. 200 $2,222 

Admin Bldg Foundation 41 150 0.5 Concrete Stab 113.9 C.Y. 26 $2,961 Haul to Refuse Disposal Areas 

Mine Office Foundation 2 24 60 1 Strip Footers 200 C.Y. 26 $5,200 Haul to Refuse Disposal Areas 

Warehouse Foundation 2 75 150 1 Reinforced Pad 2500 C.Y. 26 $65,000 Haul to Refuse Disposal Areas 

Garage Foundation 1 75 150 1 Reinforced Pad 1250 C.Y. 26 $32,500 Haul to Refuse Disposai Areas 

Storage Shed Foundation 3 60 100 1 Reinforced Pad 2000 C.Y. 26 $52,000 Haul to Refuse Disposa, Areas 

Rock Oust Tank Foundation 1 8 8 1 Reinforced Pad 7.1 C.Y. 26 $185 Haul to Refuse Disposa1 Areas 

Access Road Tunnel Footers 2 4 110 2 Strip Footers 65.2 C.Y. 26 $1,695 Haul to Refuse Dispose, Areas 

Access Road Tunnel 1 34.34 70 PreFab Reinforce Concete 89.0 C.Y. 26 $2,315 Haul lo Refuse Disposa1 Areas 

Access Road 1 30 10411 11567.8 C.Y. 1.5 $17,352 Haul to Refuse Disposal Areas 

Intake Shaft Area 100 100 1.5 Base Material 556 C.Y. 2 $1,111 Hau! to Refuse Disposal Areas 

Intake Shaft 16 16 540 16 Ft Dia Shafi Backfill 5,120 C.Y. 1.5 $7,680 

Intake Collar 16 16 2 Remove 4 Ft Ht 15 C.Y. 26 $38i 

Sea! 1 1 Install Surface Cap 1 Each 5000 $5,000 

Return Shaft Backfill 13 13 540 16 Ft Dia Shaft Backfill 3,380 C.Y. 1.5 $5,070 

Return Collar 1 13 13 2 Remove 4 Ft Ht 12 C.Y. 26 $315 

Seal 1 1 1 1 Install Surface Cap 1 Each 5000 $5,000 

Locust Grove Shafts Area 2 100 100 1.5 Base Material 556 C.Y. 2 $1,111 Haul to Refuse Disposal Areas 

Locust Grove Return Shafts Backfill 2 13 13 416 16 Fl Dia Shalt Backfill 5,208 C.Y. 1.5 $7,812 

locust Grove Return Collars 2 13 13 2 Remove 4 Ft Ht 24 C.Y. 2p $629 

Locust Grove Seals 2 1 Install Surface Cap 2 Each 5000 $10,0l)Q 

Topsoil 14.75 AC. 1.5 Remove from Storage 35,695 C.Y. 1.5 $53,543 

Lime 14.75 AC. 7 7 tons per acre 103.25 Tons 28 $2,891 

Revegetation 14.75 AC. Revegetate 14.75 AC. 500 $7,3i5 

TOTAL $437,828 

Reclamation Estimate.xlsRev#2 UPDATE 
5{1212008 
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ATTACHMENT IV.1.B 
UPDATED RECLAMATION ESTIMATE 

PERMIT No. 375 ~ REVISION NO. 2 
PLANT SITE 

Number length Width Ht Description Amounl Units Pee Cost Comments 

Plant Office 1 24 60 Modular Bldgs 0 $0 Mobile 
Change Room 1 24 60 Modular Bldgs 1 0 $0 Mobile 
Shed 1 60 100 14 3 Side Pole Barn 84000 C.F. 0.1 $8,400 
Thickener 2 110 110 20 Concrete Tank 2094.4 C.Y. 26 $54,454 
Plant Substation 1 200 200 0 Elec Sub 1 0 $0 
Parking 1 80 120 1.5 Base Material 533 C.Y. 1.5 $800 
Yard 1 390 200 1.5 Base Material 4,333 C.Y. 1.5 $6,500 
Plant Apron 1 160 300 2 Base Material 3,556 C.Y. 1.5 $5,333 

Plant Office Foundation 24 60 Concrete Pad 160 S.Y. 0.85 $136 
Change Room Foundation 24 60 Concrete Pad 160 S.Y. 0.85 $136 
Storage Shed Foundation 1 60 100 Storage Shed 667 S.Y. 0.85 $567 
Plant Substation Foundation 2 10 14 Transformer Pads 31 S.Y. 0.85 $26 

Slope Bell 280 Conveyor Demolition 280 Feet 15 $4,200 
Raw Coal Belt 850 Conveyor Demolition 850 Feel 15 $12,750 
Plant Feed Belt 300 Conveyor Demolition 300 Feel 15 $4,500 
Refuse Be!t 1150 Conveyor Demolition 1,150 Feel 15 $17,250 
Clean Coal Bell 770 Conveyor Demo!llion 770 Feet 15 $11,550 
Rail Loadout Be!! 460 Conveyor Demolition 460 Feet 15 $6,900 

Slurry Una 1700 Slurry Pipe Removal 1,700 Feet 4 $6,800 

Plant Building 202 106 100 Structural Steel Frame 2141200 C.F. 0.1 $214,120 
Rail Loadout 28 40 97 Structural Steel Frame 108640 C.F. 0.1 $10,864 
Refuse Bin 20 20 50 Structural Steel Frame 20000 C.F. 0.1 $2,000 

ROM Stacking Tube 8 100 Concrete Tube 140 C.Y. 26 $3,630 
ROM Tunnel 250 12 1.5 Concrete Roof 167 C.Y. 26 $4,333 
Clean Stacking Tube 8 100 Concrete Tube 140 C.Y. 26 $3,630 

Clean Tunnel 250 14 1.5 Concrete Roof 194 C.Y. 26 $5,056 

Raw Stockpile 500 640 2 Coal Base Removal 23,704 C.Y. 1.5 $35,556 Haul to Refuse Disposal Areas 

Clean Stockpile 700 700 2 Coal Base Removal 36,296 C.Y. 1.5 $54,444 Haul to Refuse Disposal Areas 
Railroad Ballast 16858.89 2 Removal 16,859 C.Y. 1.5 $25,288 Haul to Refuse Disposal Areas 

Rail Removal 15173 Removal 15,173 Ft 0 $0 Sold for recycling 

Road Base 5.24 2 Removal 16,908 C.Y. 1.5 $25,362 Haul to Refuse Disposal Areas 

Plant Pad 550 600 2 Removal 24,444 C.Y. 1.5 $36,667 Haul to Refuse Disposal Areas 

Supply Yard Base 390 200 1 Removal 2,889 C.Y. 1.5 $4,333 Haul to Refuse Disposal Areas 

Parking Lot Base 160 300 Removal 1,778 C.Y. 1.5 $2,667 Haul to Refuse Disposal Areas 

Rail Grade Removal Haul to Rail Grade Cut 24,994 C.Y, 1.5 $37,491 

Rail Grade Removal Haul to Grade Plant Pad 0.5' 6,111 C.Y. 1.5 $9,167 

Rail Grade Removal Haul to Road Base Fill 0.5' 2,614 C.Y. 1.5 $3,921 

Rail Grade Removal Haul to Clean Coal Stockpile 0.5' 9,075 C.Y. 1.5 $13.613 

Rail Grade Removal Haul to Raw Coal Stockpile 0,5' 3,750 C.Y. 1.5 $5,625 

Rail Grade Removal Dozer Push to Storage 48,755 C.Y. 0.75 $36,566 

Rail Grade Removal I Excess to Clean Coal Stockpile Area 16,498 C.Y. 1.5 $24,747 

Topsoil 84.69 AC. 1.5 Remove from Storage 204,950 C.Y. 1.5 $307,425 

Lime 84.69 AC. 7 7 tons per acre 593 Tons 28 $16,599 

Revegetation 84.69 AC. Revegetate 85 AC. 500 $42,345 

TOTAL $1,065,751 

Reclamatlon Estimate.xtsRev#2 UPDATE 5/12/2008 
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ATTACHMENT IV.1.8 
UPDATED RECLAMATION ESTIMATE 

PERMIT No. 375 • REVISION NO. 2 
REFUSE AREA 

Number Width Length Height Description Units Price Cost Comments 

Backfill Phase 5 1813 1959 3 Cover Slurry Pool 394,630 C.Y. 

Backfill Phase 7 1011 1354 3 Cover Slurry Pool 152,099 C.Y. 

Coal Base Backhaul Cover Slurry Pao! -36,296 C.Y. 

Railroad Ballast Back.haul Cover Slurry Pool -16,859 C.Y. 

Plant Road Backhaul Cover Slurry Pool -16,908 C.Y. 

Plant Pad Backhaul Cover Slurry Pool -24,444 C.Y. 

Plant Supply Yard Backhaul Cover Slurry Pool -2,8B9 C.Y. 

Plant Parking Backhaul Cover Slurry Pool -1,778 C.Y. 

Intake Shaft Backhaul Cover Slurry Pool -1,111 C.Y. 

Mine Office Backhaul Cover Slurry Pool -17,793 G.Y. 

C.Y. needed from Coarse Refuse Borrow 428,651 G.Y. 1.5 $642,976 

Phase 5 Soil Cover 2473 2382 2.5 Soil Cover 545,434 C.Y. 1.5 $818,151 

Phase 5 Top Soil 2473 2382 1.5 Topsoil Cover 327,260 C.Y. 1.5 $490,891 

Phase 7 Soil Cover 1187 1728 2.5 Soil Cover 189,920 C.Y. 1.5 $284,880 

Phase 7 Top Soil 1187 1728 1.5 Topsoil Cover 113,952 C.Y. 1.5 $170,928 

Lime Phase 5 1813 1959 7 7 Tons per Acte 82 AC. 28 $2,283 

Lime Phase? 1011 1354 7 7 Tons per Acre 31 AC. 28 $880 

Revegelate Phase 5 1150 2100 Revegelate 55 AC. 500 $27,"20 

Revegetate Phase 7 850 1300 Revegetate 25 AC. 500 $12,684 

Topsoil from Future Refuse Area 183.98 AC. 1.2 Topsoil Redistributed 356,185 C.Y. 1.5 $534.278 

Revegetate Future Refuse Area 183.98 AC. Topsoil 184.0 AC. 500 $91,990 
TOTAL $3,077,660 

Rec!amalion Estimate.xlsRev#2 UPDATE 
5(12/2008 
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PART V ATTACHMENT V.1.D 
PLANTING PLAN SEEDING RATES 

(Original Submittal) 
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Pond Creek Mine #1 - Permit #375 
Attachment V.1.D 

Seeding and Planting Plan 

Temporary Vegetation 

Plant Species 

Spring Oats 
Ryegrass (annual) 
Sunflower 
German Millet 
Sorghum/Sudan/Sudex 
Korean Lespedeza 
Wheat 
Ryegrass (perennial) 

Permanent Vegetation 

Wheat 
Corn 
Soybeans 

Plant Species 

COVER CROP 

Seeding Rate 

2.0 bu/ac 
20.0 lb/ac 
10.0 lb/ac 
20.0 lb/ac 
32.0 lb/ac 
20.0 lb/ac 

1.5 bu/ac 
20.0 lb/ac 

CROPLAND 

Seeding Rate 

100 lb/ac 
21,000 seeds/ac 

60 lb/ac 

Method of Application 

Drilled or Broadcast 
Drilled or Broadcast 
[)rilled or Broadcast 
Drilled or Broadcast 
Drilled or Broadcast 
Drilled or Broadcast 
Drilled or Broadcast 
Drilled or Broadcast 

Method of Application 

Drilled or Broadcast 
No Till or Other 
No Till or Other 

Note: Plantings of pasture species may be included for erosion control. 

PASTURE 

Plant Species Seeding Rate Method of Application 

Orchard Grass 10.0 lb/ac Broadcast 

Reed Canary grass 8.0 lb/ac Broadcast 

Tall Fescue (Entophyte Free) 8.0 lb/ac Broadcast 

Red Clover 6.0 lb/ac Broadcast 

Sweet Clover 8.0 lb/ac Broadcast 

Brome Grass 20.0 lb/ac Broadcast 

Red Top 10.0 lb/ac .Broadcast 

Ryegrass 10.0 lb/ac Broadcast 

Ladino Clover 2.0 lb/ac Broadcast 

Alfalfa 8.0 lb/ac Broadcast 

Birdsfoot Trefoil 10.0 lb/ac Broadcast 

Korean Lespedeza 15.0 lb/ac Broadcast 

Note: Plantings will typically consist of mixed species composition, but may involve 
a single species where normal seeding practices require monoculture stands. 

Soil Tech, Inc. Page 1 of 3 wcplantingplan - 12/15/2004 - 6:37 PM 
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Pond Creek Mine #1 - Permit #375 
Attachment V.1.D 

Seeding and Planting Plan 

RESIDENTIAL, INDUSTRIAL, & OTHER 

Plant Species Seeding Rate Method of Application 

Various Rates Label rates Broadcast 

Note: Plantings of pasture species may be included for erosion control. 

WILDLIFE HABITAT 

Plant Species Planting Rate Method of Application 

Orchard Grass 10.0 lb/ac Broadcast 

Red Clover 6.0 lb/ac Broadcast 

Brome Grass 10.0 lb/ac Broadcast 

Red Top 20.0 lb/ac Broadcast 

Bluestem 4.0 to 8.0 lb/ac Broadcast 

Grama 4.0 to 8.0 lb/ac Broadcast 

Indian Grass 4. 0 to 8. 0 lb/ac Broadcast 

Switch grass 4.0 to 8.0 lb/ac Broadcast 

Ryegrass 10.0 lb/ac Broadcast 

Ladino Clover 2.0 lb/ac Broadcast 

Alfalfa 8.0 lb/ac Broadcast 

Birdsfoot Trefoil 10.0 lb/ac Broadcast 

Korean Lespedeza 15.0 lb/ac Broadcast 

Yellow Poplar 480 trees/ac Mechanical or Hand 

Oaks 480 trees/ac Mechanical or Hand 

Ashes 480 trees/ac Mechanical or Hand 

Shortleaf Pine 680 trees/ac Mechanical or Hand 

White Pine 680 trees/ac Mechanical or Hand 

Eastern Red Cedar 680 trees/ac Mechanical or Hand 

Maples 480 trees/ac Mechanical or Hand 

River Birch 480 trees/ac Mechanical or Hand 

Red Gum 480 trees/ac Mechanical or Hand 

Black Walnut 480 trees/ac Mechanical or Hand 

Black Locust 480 trees/ac Mechanical or Hand 

Dogwoods 480 shrubs/ac Mechanical or Hand 

Hawthorns 480 shrubs/ac Mechanical or Hand 

Sumacs 480 shrubs/ac Mechanical or Hand 

Elderberry 480 shrubs/ac Mechanical or Hand 

Crabapple 480 shrubs/ac Mechanical or Hand 

Note: Woody plantings will consist of mixed species composition. 

- Planting stock for woody plant species will be native species known to occur in Illinois 

- Any native species established by natural causes will be encouraged and is considered 

applicable to determination of vegetative success standards. 

- Black locust will be limited to 30% of the planting stocking per acre 

Soil Tech, Inc. Page 2 of 3 wcplantingplan - 12/15/2004 - 6:37 PM 
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Pond Creek Mine #1 - Permit #375 
Attachment V.1.D 

Seeding and Planting Plan 

t-OKt:::; I KY 

Plant Species Planting Rate Method of Application 

Orchard Grass 10.0 lb/ac Broadcast 
Red Clover 6.0 lb/ac Broadcast 
Brome Grass 10 0 lh/ac: Broadcast 
Red Top 20.0 lb/ac Broadcast 
Ryegrass 10.0 lb/ac Broadcast 
Ladino Clover 2.0 lb/ac Broadcast 
Korean Lespedeza 15.0 lb/ac Broadcast 
Yellow Poplar 680 treesiac Mechanical or Hand 

Oaks 680 trees/ac Mechanical or Hand 

Ashes 680 trees/ac Mechanical or Hand 
Shortleaf Pine 680 trees/ac Mechanical or Hand 

White Pine 680 trees/ac Mechanical or Hand 
Eastern Red Cedar 680 trees/ac Mechanical or Hand 
Maples 680 trees/ac Mechanical or Hand 
River Birch 680 trees/ac Mechanical or Hand 

Red Gum 680 trees/ac Mechanical or Hand 
Black Walnut 680 trees/ac Mechanical or Hand 

Black Locust 680 trees/ac Mechanical or Hand 

Dogwoods 680 trees/ac Mechanical or Hand 
Hawthorns 680 trees/ac Mechanical or Hand 

Sumacs 680 trees/ac Mechanical or Hand 

Elderberry 680 trees/ac Mechanical or Hand 

Crabapple 680 trees/ac Mechanical or Hand 

Note: Woody plantings will consist of mixed species composition. 
- Planting stock for woody plant species will be native species known to occur in Illinois 
- Any native species established by natural causes will be encouraged and is considered 

applicable to determination of vegetative success standards. 
- Black locust will be limited to 30% of the planting stocking per acre 

Soil Tech, Inc. Page 3 of 3 wcplantingplan - 12/15/2004 - 6:37 PM 
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PART V ATTACHMENT V.1.G 
SEALING OF OPENINGS 

(Original Submittal) 
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MINE WORKINGS 

DRILL HOLE SEALING 
PONO CREEK #1 

Prepared For 

WILLIAMSON ENERGY, LLC 
JOHNSON CITY, IL 

BACKFILL WITH 
CONCRETE 

STEEL CASING 

SET PLUG OR PACKER 

PLAN DRAWN BY SMS 05-12/08 

CHECKED BY SMS 05-12/08 

APPROVED BY SMS 05-12/08 

DRAWING FIGURE 
NUMBER NUMBER 

B07-038-A3 
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BACKFILL MATERIAL 

SLOPE SEAL IN BEDROCK 

Alliance 
SLOPE SEAL DRAWN BY SMS 05/12/08 

POND CREEK #1 CHECKED BY SMS 05/12/08 
BECKLEY, WV 
{304) 255-0491 

Consulting, Inc. 
APPROVED BY SMS 05/12/08 

PREPARED FOR 
DRAWING FIGURE 

WILLIAMSON ENERGY, LLC NUMBER NUMBER 

Engineers · Constructors • Scientists JOHNSON CHY, IL 
B07-038-A4 
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REGRADE WITH A MINIMUM OF 
FOUR ( 4') FOOT OF SOIL MATERIAL 

ATTACHMENT V.1.G 

INSTALL A MINIMUM OF (1 ') FOOT 
CAP OF CLASS "B" CONCRETE WITH 
#4 REBAR ON 1 FT CENTERS 

MINE WORKINGS 

AllianceO 
Consulting, Inc. 

VERTICAL SHAFT MINE SEAL DETAIL DRAWN BY SMS 05/12/08 

Engineers 
Constructors 
Scientists 

BECKLEY, WV 
(::104) 255-0491 

POND CREEK #1 

Prepared For 

WILLIAMSON ENERGY, LLC 
JOHNSON CITY, IL 

CHECKED BY SMS 

APPROVED BY SM S 

DRAWING 
NUMBER 

807-038-AS 

05/12/08 

05/12/08 

FIGURE 
NUMBER 
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PARTV ATTACHMENTV.2.A 
POST MINING LAND USE 

(Updated with information from IBR No. 1-12 
and Revision No. 1 & 2) 
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Pond Creek Mine #1 - Permit #375 
Attachment V.2.A 

Post-Mining Land Use Data 

PRE-MINING LAND USE 
Inside Permit 1000' Buffer Area 

Land Use Total Total 
ac. ac. 

Cropland 479.11 1033.63 
Forestry 107.42 700.88 
Residential 4.02 82.72 
Industrial-Public Road 0.74 23.52 
Wildlife Habitat 0.20 87.43 
Water Resources 1.49 4.64 

Total 592.98 1932.82 

PROPOSED POST-MINING LAND USE 
Inside Permit 1000' Buffer Area 

Land Use Total Total 
ac. ac. 

Cropland 0.00 1033.63 
Forestry 13.36 700.88 
Residential 0.00 82.72 
Industrial-Public Road 0.00 23.52 
Wildlife Habitat 546.57 87.43 
Water Resources 33.05 4.64 

Total 592.98 1932.82 

LAND USE NET BALANCE 
Inside Permit 1000' Buffer Area 

Land Use Total Total 
ac. ac. 

Cropland -479.11 0.00 
Forestry -94.06 0.00 
Residential -4.02 0.00 
Industrial-Public Road -0.74 0.00 
Wildlife Habitat 546.37 0.00 
Water Resources 31.56 0.00 

Net Total 0.00 0.00 

Post Mining Land Use.xis Page 1 of 1 

Overall 
Total 

1512.74 
808.30 

86.74 
24.26 
87.63 

6.13 

2525.80 

Overall 
Total 

1033.63 
714.24 

82.72 
23.52 

634.00 
37.69 

2525.80 

Overall 
Total 

-479.11 
-94.06 

-4.02 
-0.74 

546.37 
31.56 

0.00 

6/24/2008 - 8:49 AM 
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C 

Williamson Development Company, LLC 
PO Box 1829 
8341 Express Drive, Suite C 
Marion, IL 62959 
Phone: 618·998·8010 Fax: 618-998-8012. 

May 12, 2008 

Mr. Scott Fowler, Supervisor 
Land Reclamation Division - Office of Mines & Minerals 
Illinois Department of Natural Resources 
One Natural Resource Way 
Springfield, IL 62702 

RE: Pond Creek 1 Mine; Permit 375 
Post Mining Land Use Plan 

Dear Mr. Fowler: 

Attachment V.2.C. 

In the original permit application submittal, Steelhead Development Company, LLC requested 
and received approval of the proposed reclamation plan for Permit 375. Since the approval of 
this permit, an additional 52.67 acres have been added. Also, Steelhead Development 
Company, LLC was re-named Williamson Development Company, LLC as of October 21, 2005. 

Williamson Development Company, LLC Is the landowner of the entire Permit 375 area and is 
requesting that the proposed reclamation plan as illustrated within the Reclamation Plan Map 
(Map 7 S.F.), which shows the post mining land use and capabilities, be approved. Williamson 
Development Company, LLC concurs with the post mining land use plan and respectfully 
requests the Department's approval of the reclamation plan to facilitate the existing mining 
operation. 

Sincerely, r· 

e;R.M~ 
lliamson Development Company, LLC 
thorized Person 
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PART V ATTACHMENT V.4.D 
COAL REFUSE DISPOSAL FACILITY NO. 1 MSHA APPROVAL 

(Revision No. 2 Submittal) 
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U.S. Department of Labor 

June 26, 2007 

Mine Safety and Health Administration 
2300 Willow Street 
Suite 200 
Vincennes, Indiana 4 7591-5416 

Mr. R.M. "Pete" Hendrick, President 
Mach Mining, LLC 
P.O. Box 300 
Johnston City, IL 62951 

RE: Approval of Revised Plan for Proposed Coal Disposal Facility Impoundment, 
MSHA ID No. 1211 IL08 03141-01, Mach Mining LLC, Mach #1 Mine, 
Johnston City, Williamson County, Illinois 

Dear Mr. Hendrick: 

The Mine Safety and Health Administration has completed a review of the engineering 
plan, referred to as WilJiamson Energy, LLC, "Pond Creek Mine No. l ", dated April 
2006, for the design, construction, and maintenance for the subject project. The review 
includes the following information: 

• Pillar Stability Calculations, dated August 16, 2006 
• Response to September 19, 2006 MSHA Comments, dated December 19, 2006 
• In-place Density Test Results-Dozer Compaction, dated January 25, 2007 
• Distribution of Drawing No. 05-330-Ell, Figure No.7, Details 1 of 1, dated 

March 6, 2007 
• Response to April 23, 2007 MSHA Comments, dated May I 0, 2007 

Based on the information snbmitted, the plan is approved. 

Section 77.216-2(b) requires that any changes or modifications to this pian be approved 
by the District Manager prior to the initiation of such changes or modifications. 

Sincerely, 

C1lf~ 
District Manager 
Coal Mine Safety and Health 
District 8 
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UCM-1 Application Addendum No. I 

Pond Creek I Mine - Significant Revision # I 

I. Drinking, Domestic and Residential Water Supplies 

A. For all underground operations: Shadow area water supply background information. 

Compliance with 62 Ill. Adm. Code 1784.14(b)(I): The operator shall provide the location and ownership of all 

existing drinking, domestic and residential water supplies, including private wells, municipal wells and springs. This 

information shall be provided for all areas within the proposed shadow area and within 1/2 mile of the boundaries of 

the proposed shadow area. 

RESPONSE: Refer to Attachment IV.3.B.5.c., Map 2 - Identification of Interest and Map 4 -

Hydrology Map for information regarding the location and ownership of existing 

water. 

I. Compliance with 62 Ill. Adm. Code 1784.!4(b)(l)(A)(ii): Provide adequate ground water quality 

descriptions for the shadow area and its adjacent area (1/2 mile). The inform.ition shall incJude at a 

minimum pH, total dissolved solids, total iron and total manganese. The Department may require additional 

parameters based on site specific conditions. 

RESPONSE: Monitoring of water quality specific to the shadow area and its adjacent area (1/2 

mile) was not conducted. However, six (6) monitoring wells were installed 

around the perimeter of the surface effects area to gather baseline information 

about the shallow ground water resources in the permit area (see Permit #375). In 

addition to this site-specific data, regional hydrologic information for ground 

water resources in the general area of the mining is available from data published 

in Hydrology o(Area 35. Eastern Region, Interior Coal Province. Illinois and 

Kentucky (U.S. Geological Survey, Water Resources Investigations Open-File 

Report 81-403, May, 1981). This report contains data on surface and ground 

water resources in the Big Muddy River and Saline River drainage basins and 

includes the proposed permit area. This data is believed to be representative of 

the ground water quality in the shadow area. Data on pH collected from the 

monitoring wells in the surface effects area indicates the ground water in the 

shadow area is near neutral (i.e. pH= 7). Data published in the above referenced 

report indicates the pH of ground water associated with coal seams in Illinois 

ranged from 7.0 to 8.6. Dissolved solids concentrations in gr~und water generally 

increase with depth. Dissolved solids concentrations in ground water samples 

from wells in the Area 35 study area ranged from 207 to 3,048 mg/liter. Below a 

depth of about 1,000 feet, the report indicates brine water with TDS 

concentrations greater than 35,000 mg/liter is encountered. TDS results for 

samples from the on-site wells ranged from 48 8 to 1, 170 mg/liter. The USGS 

report indicates iron concentrations in ground water supplies in the study area did 

not met the U.S. EPA=s 0.3 mg/liter criteria for public drinking water supplies. 

The reported mean concentration of iron in wells completed in Pennsylvanian 

bedrock is 2.3 mg/liter while wells obtaining water from unconsolidated materials 

is 13 .1 mg/liter. Data from the on-site monitoring wells indicate, with a few 

exceptions, the iron concentration is generally below the EPA limit. Manganese 



R18862
Pond Creek I Mine, Addendum #I - Page 2 

concentrations in samples from wells installed in the permit area varied 

considerably from values of <0.01 to 4.1 mg/liter. 

2. Compliance with 62 Ill. Adm. Code 1784.14(b)(l)(B): Respond to UCM-1 Application Part III(2)(B)(3). 

RESPONSE: See Part III(2)(B)(3) of the permit application text. 

B. For all underground operations: Qualification for exemption for performing individual water quantity and quality 

data collection. 

I. Compliance with 62 Ill. Adm. Code 1784.20(b)(7) and (b)(8)(B): Provide sufficient documentation 

concerning site specific geologic, geotechnical and historical performance to demonstrate that existing wells 

and springs will not be impacted by tbe operation. Stratigraphic locations of drinking, domestic and 

residential water supplies relative to the seam to be mined shall also be discussed in relation to potential 

impacts from mine level instabilities such as roof falls. 

RESPONSE: Based on the results of the water use survey conducted of residents within the 

permit area and adjacent area (1/2 mile), the vast majority of the residents obtain 

their drinking water from rural and municipal water systems that serve the area. 

Refer to Map 2, 4 and Attachment 1.2.B for the known locations of private wells 

within the Shadow Area. The absence of wide spread reliance on ground water 

for domestic use in such rural areas is indicative of the limited availability and 

poor quality of the ground water resources in the vicinity of the mining operation. 

There are two distinct sources of ground water which could conceivably be 

developed for domestic water supplies. The two sources are the shallow 

unconsolidated deposits and the deeper sandstone and limestone strata of the 

consolidated bedrock. The mantle of thin unconsolidated materials at the ground 

·surface (which is generally less than 20 feet thick) does not contain substantial 

sand and gravel deposits capable of yielding sufficient quantities of water for a 

dependable domestic supply. The hand dug wells and cisterns generally have 

depths of 15 to 20 feet. Theses wells may tap discontinuous sand lenses contained 

in the upper part of the unconsolidated strata, which are recharged directly by 

percolation of precipitation within the immediate area. These wells may be 

supplemented by directing runoff from nearby structures into the well bore. 

The other source of ground water is the consolidated rock materials in the 

Pennsylvanian bedrock. The bedrock surface in the permit area consists of rocks 

in the Modesto Formation, which overlies the Carbondale Formation, the unit 

containing the coal seam proposed to be mined. In general, rocks of these 

formations consist of alternating sandstone, limestone, shales and coal. Among 

theses deposits, the best aquifer candidates are the relatively thin sandstones and 

the fractured or partially dissolved limestone beds. ISGS Circular 212 states, "the 

sandstone strata in southern Illinois are generally fine-grained and cemented and 

have relatively low permeabilities." Information presented in USGS Open-File 

Report 81-403, shows the permit area lies in an area where the chances are poor of 

obtaining a yield of over 10 gpm from a well completed in the Pennsylvanian rock 



R18863

( 

Ponti Creek 1 Mine, Atltlentlum #1 - Page 3 

measures. The reported depths for wells completed into bedrock within the 

shadow area andl/2 mile adjacent area range from about 60 to 200 feet. 

Longwall and other high extraction mining methods cause collapse, fracturing, 

bed separation, and bedding plane slip in the roof strata above the mined seam. 

All of these impacts on the overlying strata can result in changes to ground water 

availability if a major water resource is within reach of the mining disturbance. 

The height of the disturbed zone depends on the thickness of the mined coal, 

geometry of the mined panel, the rate of mining face advancement, and the 

geological characteristics of the overburden. The area of disturbance above a high 

extraction mining area is generally divided into four zones, based on the extent 

and type of disturbance. The four zones are: the zone of primary caving where the 

immediate roof collapses irregularly to fill the mined void; the fractured zone 

where strata breakage and bed separation occur along existing bedding planes; the 

continuous bending or deformation zone where strata between the fractured zone 

and the surface bend downward without breaking; and the surface zone where 

tensile strain at the surface causes shallow fractures to develop. 

The combined height of the caved and fractured zone where changes in 

permeability due to subsidence occur has been described by various investigators 

to range from 3 0 to 60 times the thickness of the extracted seam. The lower end 

of this range is typical of areas where the overburden is composed of a high 

percentage of weak and more elastic strata similar to the geologic conditions at 

Pond Creek 1 Mine. On the other hand, the upper end of this range was recorded 

only in mining with overburden composed entirely of brittle rock (limestone and 

sandstone). The presence of approximately 480 feet of overburden between the 

surficial deposits and mined coal, composed of approximately 60% elastic rock 

types ( shales, siltstones and claystones ), will limit the height of the caved and 

fractured zone. Therefore, considering the presence of mostly more elastic shales 

in the overburden for Pond Creek 1 Mine, it is estimated that the impacts of 

subsidence on strata permeability could reach up to 40 times the mining height. 

Based on an average extraction height of 6.5 feet, this would indicate the zone of 

disturbance could reach a maximum of 260 feet above the mine opening. 

Numerous studies have been conducted to determine the effects of surface 

subsidence due to underground mining on unconsolidated and bedrock aquifers. 

Booth and Spande described the impacts of longwall mining the No. 6 Coal Seam 

in south-central Illinois. At the subject mine location, the coal seam was about 10 

feet thick and was being mined at a depth of about 725 feet. The major aquifers 

above the mined coal seam included the Mt. Carmel Sandstone and alluvial and 

glacial sediments. The results of the study indicated some increase in 

permeability of the sandstone strata after undermining, and a temporary decrease 

in water levels of up to 36 feet. The water levels recovered gradually after the 

longwall face passed, and within a month returned to the approximate pre-mining 

levels. Other studies were conducted of a longwall mining operation in Saline 

County, Illinois where the No. 6 Coal Seam was 5.6 feet thick and about 400 feet 
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below the ground surface. The studies concluded that the subsidence slightly 

increased the permeability of the Trivoli Sandstone aquifer, located approximately 

213 feet above the mined coal. No impacts on permeability or water levels in the 

glacial drift aquifer were noticed. A third study was conducted of the impacts of a 

longwall mining operation on glacial and sandstone aquifers at a mine in western 

Illinois mining the No. 6 Coal Seam. The coal sean1 at this mine was 6.5 feet 

thick and the coal is overlain by 140 to 240 feet of bedrock and 70 to 160 feet of 

unconsolidated glacial sediments. The Trivoli Sandstone, a major aquifer in the 

area, is located about 150 feet above the mined coal. This study concluded that 

the subsidence increased the hydraulic conductivity of the Trivoli Sandstone by 

about one order of magnitude, and by two to three orders of magnitude in the 

shales. The study also found water levels in the glacial aquifers were increased 

due to the impacts of subsidence, and water levels in the sandstone decreased. It 

should be pointed out that the sandstone and shales for this latter case were within 

the caving and fracture zones described above. 

No significant, detrimental impacts on drinking, domestic and residential water 

supplies are anticipated due to the proposed mining operations for several reasons. 

Although planned subsidence mining methods are proposed, the geologic 

conditions of Pond Creek I Mine are favorable for limiting the impacts of any 

planned subsidence on both surface and ground water hydrology. The 

unconsolidated soil deposit which lies at the surface is composed of fine-grained 

materials consisting primarily of clay and silt with lesser amounts of sand. The 

soil thickness is generally from about 10 to 20 feet and the minimum thickness of 

the consolidated overburden between the mined coal and the bottom of the 

surficial deposits is approximately 480 feet. Based on the nature and thickness of 

the consolidated overburden in the permit area, subsidence is not likely to have 

significant, long-term impacts on ground water supplies. 

Should subsidence affect a ground water supply, the impacts would be expected to 

be similar to the impacts described in the first two studies discussed above. 

Therefore, the potential impacts due to planned subsidence on water supply wells 

located above a mining panel in the bedrock aquifer could be a temporary 

lowering of water levels. The water levels should recover to pre-mining levels 

within a few weeks after subsidence occurs. The possibility of decreasing water 

levels after subsidence has occuned is typically caused by increasing permeability 

of the water bearing strata. However, the decrease in water level in most wells is 

compensated for by an increased well yield. Therefore, the slight decrease of 

water levels after mining in some wells does not materially affect the post-mining 

water availability. The studies have indicated that aquifers in unconsolidated 

materials are not typically impacted by subsidence, even if shallow bedrock 

aquifers are impacted. Therefore, wells completed in the surficial deposits are not 

expected to be impacted by the planned subsidence mining. 

Based on the significant overburden depth and its high percentage of elastic rocks, 

the distance from the mined coal to the surface deposits and the fine texture of the 
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unconsolidated materials, no significant, long-term impacts to any drinking, 

domestic or residential water supplies are anticipated due to the planned 

subsidence resulting from the proposed mining. 

2. Provide the locations of any water supplies that will be specifically monitored for water quality and quantity 

based on the potential for adverse impacts from the underground mining operations. 

RESPONSE: The presence of groundwater wells within the subsidence control plan zone is 

limited. The groundwater surveys that were returned indicated only one structure 

that used a well as a primary water source. Fourteen other owners reported having 

a well as a secondary water source. (See Attachment IV.3.B.5.c.) As the mining 

plan progresses, subsidence agreements being sought with structure owners will 

provide information on additional groundwater sources that may exist. 

At least 6 months prior to longwall mining subsidence occurring at a property, the 

I111·no's n,,. ..... ,:,.,..+.....,.,::,..,...f of"-la+nT"al RPSQ11't"f"P,s nffir-p. nf'1'.{1°nPC' ,;n,rl 11.,finPrals 
l. l. l. .l...'V}'t..U. L.l.L.l..,J..U, J. 'I l,.\.,U.Y V l,U.V.., ' ..._,.,_ ,_,,_, V.L .t.• .L.I.V'-' .....,_.._,..._ l'\-_._.__.,...,.._ .._ ' 

Reclamation Division will be notified of any groundwater sources that should be 

monitored. Quarterly progress reports shall be submitted to IDNT that will 

describe the location of the longwall face during the previous quarter and the 

predicted longwall face progress for the following 6 months. Surface property 

tracts will be identified that have been subsided during the past quarter as well as 

those tracts anticipated to be subsided in the next 6 months. Within the quarterly 

report will be information on groundwater wells that have been identified within 

the shadow area and the plans to monitor prior to and after subsidence. 

Notification of residences will occur at least 6 months prior to subsidence 

occurring and will be made by certified mail in accordance to 62 Ill. Adm. 

1817 .122. The notification will contain all items required by the regulation and 

will also request information on any groundwater sources that the owners and 

occupants may be aware of in the surface property. 

The vast majority of the residents utilize a public water source for their water 

supply. However, when sources of groundwater such as water wells, springs 

and/or cisterns have been identified, pre-subsidence monitoring for quality and 

quantity will be made, with the permission of the landowners. Data will be 

collected on the location, the use, the construction, the depth, the elevation, the 

capacity, the water quality, the water quantity and the general geology of the water 

supply. 

A pre-subsidence agreement may be entered into to describe what compensation 

may be provided if a water source is damaged. 

Once subsidence has occurred, the water source will be monitored to determine 

the effect of subsidence. If the water source has been damaged by subsidence, the 

water source will be repaired or a new source will be provided or the landowner 

will be compensated. 
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As part of the Subsidence Program, a spreadsheet has been developed to track the 
documentation of structures prior to subsidence occurring. This spreadsheet will 
be submitted to the local inspector on a quarterly basis to provide the agency with 
updated progress on the Subsidence Program at this mine. 

Based on the analysis provided under B above, the Department will determine if any water supplies beyond 
those proposed to be monitored warrant pre-mining collection of quality and quantity data. In the event the 
Department determines additional monitoring is required beyond that proposed under B.2. above, the 
operator will be notified of such determination and will be required to modify the monitoring plan provided 
under C, below. 

C. For all operations where water supplies have not been exempt from monitoring requirements under B, above: 
Water quality and quantity monitoring plan. 

RESPONSE: Williamson Energy, LLC is requesting an exemption from the requirements of 62 
"l Ad-n °o"e 1817 121 10)

1
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supplies. Details of the monitoring plan, including a time table, will be provided 
should the Department determine that water supplies must be monitored to collect 
pre-mining quality and quantity data. 

I. Provide a plan for obtaining adequate pre-mining water quality and quantity data from wells and springs 
potentially impacted by subsidence. Specific parameters to be monitored and method(s) for defining 
approximate water supply quantities shall be detailed. 

2. Provide a time table for collection of data sufficiently in advance of underground mine development to 
document pre-mining quality and quantity. Data collection should reflect seasonal fluctuations. 

D. For all underground operations: Replacement of impacted water supplies. 

I. Compliance with 62 Ill. Adm. Code l 784.20(b )(9): Provide a general plan for replacing any contaminated, 
diminuted, or interrupted drinking, domestic or residential water supply. The plan should include possible 
contingencies for emergency, temporary and permanent replacement of affected water supplies. 
Replacement of water supplies must comply with the definition found under 62 Ill. Adm. Code 1701. 
Appendix A Definitions: AReplacement of Water Supply@. 

RESPONSE: If any drinking, domestic or residential water supplies are adversely affected due 
to the planned subsidence caused by the mining activities, Williamson Energy, 
LLC will provide a suitable alternative water supply of equivalent quantity and 
quality as the original supply. Emergency or temporary water replacement will be 
provided within 24 hours and could be established by hauling water in until a 
permanent supply is established. Owners of adversely affected water supplies will 
be reimbursed for actual out-of-pocket expenses caused by the temporary 
disruption of their water supply. Alternative permanent water supplies in the area 
include extension and connection to a public water supply system, drilled wells in 
the bedrock aquifer, and surface water impoundments. Permanent replacement 
includes providing an equivalent water delivery system and reimbursement for 
operation and maintenance costs in excess of the customary and reasonable 
delivery costs for the pre-mining water supplies. 
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2. Compliance with 62 Ill. Adm. Code l 784.20(b )(9)(A): Provide a procedural plan for determining the 

existence and degree of material damage, loss or diminution of water quality and quantity. Address 

resolution of disputes over the existence, amount or level of water quality and quantity such as third party 

arbitration. 

RESPONSE: If Pond Creek 1 Mine personnel are contacted by a resident or owner alleging that 

a drinking, domestic or residential water supply has been adversely affected by 

subsidence, mine personnel will meet with the person as soon as practicable to 

investigate the claim and collect information documenting the details of the 

claimed damage. Based on the results of the initial investigation and in areas of 

alleged damages not clearly defined, Pond Creek I Mine will retain appropriate 

experts or other qualified persons, such as hydrologists, geologists, well drilling 

contractors, and plumbers, to inspect and evaluate the property and provide a 

written report, stating the conditions of the alleged damages. Procedures to 

determine the existence and degree of material damage, loss or diminution of 

water quality and quantity will be selected based on the findings of the experts' 

evaluation. The procedures may include comparing information from unaffected, 

nearby residents who use the same water source, such as analyzing samples for 

water quality or conducting pump tests to determine aquifer yield characteristics. 

Once the details of the damage have been identified and documented, Pond Creek 

1 Mine will appraise the alleged claim and propose a resolution or compensation. 

If the property owner is dissatisfied with the proposed resolution, differences will 

be resolved through third party arbitration or litigation. 

3. Compliance with 62 Ill. Adm. Code 1784.20(b)(9)(B): Provide a plan for determining the present worth of 

the cost to replace a water supply if the operator wishes to pursue a one time lump sum payment for costs 

associated with provisions for an equivalent water delivery system and payment of operation and 

maintenance costs in excess of customary and reasonable delivery costs for pre-mining water supplies. Any 

lump sum payments for future costs must be agreed to by the water supply owner. 

RESPONSE: In the event Williamson Energy, LLC wishes to pursue a one-time lump sum 

payment for costs associated with providing an equivalent water delivery system 

and payment of operation and maintenance costs in excess of customary and 

reasonable delivery costs for the pre-mining water supply, accepted economic 

analysis procedures will be used to determine the amount of the lump sum 

payment. A discounted cash flow analysis using accepted compound interest 

formulas will be performed to determine the net differences in the present value of 

the installation, operating and maintenance costs between the pre-mining water 

supply system and an equivalent water delivery system. Installation costs will be 

determined based on estimates or bids prepared by qualified contractors 

experienced in the installation of the selected water supply system. All 

equipment, components and construction necessary for installation and hookup of 

the replacement system will be included. Operating and maintenance costs over 

the expected life of the pre-mining system for both the pre-mining and 

replacement systems will be computed based on actual costs incurred by the 

owner, if available, or by estimates provided by a qualified contractor. Operating 
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costs will include the reasonable and customary expenses for power, treatment 
chemicals, filters, and other consumable items related to the ongoing provision of 
the water supply. If the replacement system involves connection to a municipal 
water supply, the operating costs will include the periodic charges imposed by the 
utility for the expected water usage. Maintenance costs will include expenses 
required for the repair and replacement of system components such as pumps, 
pressure tanks, and treatment systems. As indicated in Item I.D .1. above, the 
lump sum payment may also include reimbursement for actual out-of-pocket 
expenses caused by the temporary disrupt10n of the water supply. Any proposal 
for lump sum payments for future costs will be presented to the water supply 
owner and their approval obtained. 
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II. Structures, Facilities and Occupied Dwellings 

c· A. For all operations proposing planned subsidence. 

I. Compliance with 62 Ill. Adm. Code 1784.20(b)(8)(A) and 1817.12l(a)(3): Provide a general plan for the 

following: 

a. A description of the methods that will be employed to minimize damage from planned subsidence to 

structures and facilities. 

Please note that if minimization methods are not proposed for a given structure or facility, the written consent 

of the owner must be obtained and provided to the Department in advance of any planned subsidence impacts. 

RESPONSE: At a minimum, the Company will pursue a premining agreement with the structure 

owner prior to subsidence occurring. The agreement will allow the implementation 

of measures designed to prevent or minimize subsidence damages and/or outline an 

orderly procedure for the repair or replacement of damaged structures following 

subsidence. These agreements wiil vary in content in accordance with each 

structures' site-specific conditions. A site-by-site determination will be made prior 

to subsidence occurring. 

Pre-subsidence activities could include the following: 

• Reinforcement of sensitive structures or features; 

• Installation of footers or other techniques designed to reduce damages 

caused by movement; 

• Change of location of pipelines, utility lines or other features; 

• Exposure of buried structures such as water lines or gas lines prior to 

subsidence; 
• Relocation of moveable improvements to sites outside the angle of draw; 

• Monitoring, to determine the commencement and degree of subsidence so 

that appropriate measures can be taken to prevent or reduce damage; 

b. A description of the procedure that will be used to demonstrate that the costs of minimizing damages exceeds 

the anticipated cost of repair. This option is not possible if subsidence material damage would constitute a 

threat to health or safety. 

RESPONSE: A waiver of the requirements of minimization of subsidence damages may be 

obtained from the owner of the structure; or, 

The structure will be appraised of its value by a qualified appraiser. An estimate of 

the cost of minimization of subsidence will be made by a person qualified and 

experienced in subsidence related construction estimates. If the cost of minimization 

exceeds the value of the property or the cost of the repair, the Company may opt to 

not minimize the subsidence damage but may reimburse the owner of the structure. 

When possible impact to structures that would pose a threat to the health and safety 
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of the public such as buried gas lines, a mitigation plan will be agreed upon with the 
owner of the structure. The mitigation plan may provide methods to protect the 
health and safety of the public by employing monitoring methods to identify possible 
hazards as the subsidence occurs. Steps would be taken to correct any hazards before 
the public would be exposed. 

c. A time table for submitting to the Department the specific minimization method for each structure or facility 
sufficiently in _advance of underground mine development to comply with 62 Ill. Adm. Code 1784.20(b)(8)(A). 

RESPONSE: Presubsidence agreements are being pursued in advance of mining. The 
presubsidence agreement provides the owners of structures or facilities a means of 
understanding the effects of subsidence upon their structures or facilities well in 
advance of the subsidence occurring. The Applicant is provided assurance that 
mining will continue without interruption. 

The Presubsidence Agreement is provided as a mea.ns to communicate with the 
Owner of the Structure or Facility what events will occur during the subsidence 
event, what techniques will be utilized to minimize subsidence damage and how the 
health and safety of the Residents of the Structure will be assured during the 
subsidence event. 

The negotiation prior to the Presubsidence Agreement between the Owner of the 
Structure and Facility and the Applicant will provide the decision of whether to 1) 
Minimize the damage to the structure or facility; 2) Provide the Owner the 
opportunity to not have minimization measures taken; or 3) Provide a method to 
discover if the minimization costs would exceed the anticipated costs of repair. 

If a Presubsidence Agreement cannot be agreed upon between the Structure Ovmer 
and the Applicant prior to 120 days before subsidence is to occur, then the Applicant 
shall submit to the Illinois Department ofNatural Resources, Division of Mines and 
Minerals a site specific written plan of minimization of damage to surface structures. 

As part of the Subsidence Program, a spreadsheet has been developed to track the 
documentation of structures prior to subsidence occurring. This spreadsheet will be 
submitted to the local inspector on a quarterly basis to provide the agency with 
updated progress on the Subsidence Program at this mine. 

B. For operations proposing planned subsidence: Qualification for exemption from performing individual structural 

condition surveys. 

I. Compliance with 62 lll. Adm. Code 1784.20(b )(7) and (b )(8)(B): Provide sufficient documentation concerning 
site specific geologic, geotechnical and historical performance to demonstrate that a given structure or facility 
will not be impacted by the operation. 

2. Provide the locations of any structures and facilities for which an exemption to conduct condition surveys is 
requested in B. l. above. 

Based on the analysis provided under B above, the Department will determine if any structures qualify for an 
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exemption. In the event the Department determines structures can be exempted, the operator will be specifically 
notified of such determination. 

RESPONSE: An exemption from performing individual structural surveys condition surveys is not 
requested. 

C. Compliance with 62 Ill. Adm. Code l 784.20(b )(8)(B): Conducting pre-subsidence condition surveys. Provide a 
description of procedures to determine the condition of structures and facilities in accordance with 62 Ill. Adm. Code 
1817.12l(a)(2). 

RESPONSE: The pre-subsidence survey will be conducted by a person qualified in evaluating 
structures and the effects of subsidence on structures. The survey must be performed 
with the consent of the Property Owner. The survey will be performed at least 120 
days prior to subsidence occurring unless approved by the Department after 
justification by the Permittee in writing. The survey will include a detailed 
doc1m1entation of the condition of the structure supported by either photographs 
and/or drawings. The Permittee shall provide the Department verification that copies 
of the survey and technical assessment or engineering evaluation have been provided 
to the Owner. 

The shadow area above the Pond Creek 1 Mine is supplied by a public water supply 
system. If a property owner utilizes other water sources, the condition of the 
drinking, domestic and residential water supply will be conducted and submitted at 
least 120 days prior to the water delivery system being undermined. A lesser time 
may be approved by the Department if justified by the Permittee in writing. A copy 
of the water survey will be provided to the property owner and to the Department. 

D. For all underground operations, compliance with 62 Ill. Adm. Code 1817.121(c)(3): Adjustment of bond due to 
material damage from subsidence. When material damage resulting from subsidence occurs to land, structures and 
facilities, the operator must comply with I 8 l 7.121(c)(3). Describe how the operator will adjust the bond or alternatively 
assure financial responsibility with appropriate liability insurance if repair, replacement or compensation is not 
accomplished within the allocated time frames. 

RESPONSE: Williamson Energy, LLC has a general insurance policy that includes subsidence 
coverage. The Certificate ofinsurance is included within the application. The 
limits of this policy are $1,000,000 per occurrence and $2,000,000 aggregate. 
This means that each claim of subsidence damage would be covered by a 
$1,000,000 limit. If more than one claim is made on the policy, the coverage 
would be $2,000,000 totaled across the all claims. There is also a $50,000,000 
excess liability policy that will cover the subsidence if all claims exceed the 
$2,000,000 of the liability policy. When a claim is paid, the insurance company is 
obligated to pay the damaged party the full amount of the agreed settlement up to 
the policy limits. The $250,000 deductible would be paid by the insured 
(Williamson Energy) to the insurance company and whether or not it is paid, it 
will have no effect on the claimant's settlement. 



R18872

C 

Pond Creek 1 Mine, Addendum #1 - Page 12 

III. Mining Operations - Blasting 

A.) Will the applicant be conducting any surface blasting activities incident to underground mining, including, but 
not limited to, initial rounds of slopes or shafts that are within 50 vertical feet of the original ground 
surface? [] Yes [X] No 

RESPONSE: Blasting was proposed for the initial construction of the shafts and slope and was 
addressed in the original permit application. However, since the construction of the 
ventilation shafts and the slope, the permittee does not anticipate any other blasting 
activities. 

No blasting activities are proposed by Revision No. 2. 

B.) If the answer to the above is yes, please describe how the applicant will comply with 62 Ill. Adm. Code 1817.61 
through 68. 

RESPONSE: NIA. No blasting is proposed. 

I) A copy of the proposed blasting schedule(s) and a list of persons to whom the schedule will be 
distributed for each blasting area described. 

RESPONSE: NIA. No blasting is proposed. 

2) A copy of the format used to notify persons within one-half (1/2) mile of the permit area as to how 
to obtain a pre-blast or condition survey. 

RESPONSE: NIA. No blasting is proposed. 

3.) A brief description of procedures to be used to perform pre-blast or condition surveys and for 
distributing copies of the survey reports to owners/residents and the Department. 

RESPONSE: NIA. No blasting is proposed. 

4) A copy of the blasting report form. 

RESPONSE: NIA. No blasting is proposed. 

5) The distance to, and the names and addresses of the owners of, all dwellings or other structures 
within one half(l/2) mile of the proposed permit area. 

RESPONSE: NIA. No blasting is proposed. 

6) a) Will blasting be conducted within one thousand (1,000) feet of any building used as a 
dwelling, public building, school, church, community building or institutional building 
outside the permit area? 

Yes ____ _ No _ _,_X,_ __ 
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b) Will blasting be conducted within five hundred (500) feet of an active or abandoned 

underground mine? 

Yes ____ _ No __ X~--

If the answer to a) and b) is NO, then continue to Item c) below; if the answer to either a) 

orb) is YES, an anticipated blast design shall be submitted as described below: 

The blast design shall contain sketches of the drill patterns, delay periods, and decking and shall indicate 

the type and amount of explosives to be used, critical dimensions, and the location and general description 

of the structures to be protected, as well as a discussion of the design factors to be used, which protect the_ 

public and meet the applicable air blast, flyrock, and ground vibration standards in Section 1816.67. 

The blast design shall be prepared and signed by a certified blaster. 

RESPONSE: NIA. No blasting is proposed. 

If the blast design is not included with this application please state when you plan to submit the blast design: 

c) Include information setting forth the limitations the operator will meet with regard to 

ground vibration and airblast, the basis for those limitations, and the methods to be 

applied in controlling the adverse effects of blasting operations. 

RESPONSE: NI A. No blasting is proposed. 

d) Include a description of any system to be used to monitor compliance with the standards 

of 62 Ill. Adm. Code 1816.67, including the type, capability, and sensitivity of any blast 

monitoring equipment and proposed procedures and locations of monitoring. 

RESPONSE: NIA. No blasting is proposed. 

e) Blasting operations within five hundred (500) feet of active underground mines require 

approval of the Department and Federal Mine Safety and Health Administrations 

(MSHA). If blasting operations are expected to occur within five hundred (500) feet of 

an active underground mine, please include the written approvals of the Department and 

MSHA, or state when the written approvals will be submitted prior to conducting blasting 

operations. 

RESPONSE: NIA. No blasting is proposed. 
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Modincallon Itemi '13 

Proposed Track.Jog Shch .a!oXl'ttnple 

WIiiiamson Energy, LLC 

Pond Creek Mine - Williamson County, Illinois 
Permit #375 Shadow Area (Revision #1) 

Susldence Mitigation and Co11dtio11 Survey Status 

Panel #1 Project Start-Up Date or Longwall __ J_a_n_n_•r~y~J~,_2_0_08 __ 

Tract# Landowner Sub. Rts. Struclurc & Fadlllv Mltl atlon Measures 
I 2 3 4 ' 6 1 

A080409-101 Edwards Drvce y 
A080409-\02 Mike Thomas R. y 
A080409-103 Edwards Brvce y 
A080409-1D4 Finlev. Bruce y 
A080409-106 Edwards M. y 
A080409-107 Finle~ Bruce y 
A080◄09-108 Stanley, Randy C. & Amamla y 
A080409-109 Miller Michael A. & Ruth A. y 
A080409-20I Summcrn Chinks y 
A080409-202 Williamson Deve\onment Co. y 
A080409-205 Four Doan Fann LLC y 
A0B0409-206 Williamson Dcvclo"mcnl Co. y 
A080409-209 Dixon Robert & Alicia y 
A08040MI0 Fin]ev Bruce y 
A080409-2 l I Barton L C. y 
A080409-213 Miller Michael A. & Rutlt A. y 
A080408-204 Edwards L~....., B. y 
A080408-205 Edwards L B. y 
A080408-J0I Taimcr SamuelT &Rana y 
A080408-102 Littlenanc Phvllis & La y 
A08040B-J0J Goodman, Timolh'i A. & Carol M. y 
A080408-104 LiU]ena"c Pbvllis & • y 
A080408- Wcce Albert & Lillie y 
A080408-I0B Malone Shannon y 
A080408-201 Davis Francis Jr. & Barbara y 
A080408-206 Williamson Dcve!o"menl Co. y 
A080408- Williamson Devclo-mcnt Co. y 
A0B0408 .. 202 Williamson Develonment Co. y 
A080408-20J Williainson Devclonmcnt Co. y 
A080408-l07 Williamson Develonment Co. y 
A080407-I02 Cross ltvan y 
A080407-106 West Chad y 
A080407-I0I Williamson Dcvelonmcut Co. y 
A080407-I08 Williamson Dcvc]o-ucnt Co. y 
A080407-IOJ McKown Ward & Eva y 
A080407-104 McKown Ward & Eva y 
A080407-105 McK.J1ow Ward & Eva y 
A080407-107 Trout Pc y 
A080407-20I Anderson Lvndell & Merillci:: Trust N 
A080407-201 Anderson Lvndcll & Mcrillcc y 
A080407-202 Patterson Leland & Ida y 
A080407-203 Trout Pe0 = y 
A080407-205 Harris Ira y 
AOB0J 12- Williamson Dcvcln"mcnl ro y 
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9-8-4 
9-8-4 
9-8-4 
9-8-4 
9·8•4 
9.s-4 
9.a-4 
9.g.4 
9.5.4 
9·8-4 
8-8-4 
8-8-4 
8-8-4 
8-8-4 
8-8-4 
S.S-4 
8-8-4 
8-8-4 
8-8-4 
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8-8-4 
8-8-4 
8-8-4 
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7-8-4 
7-8-4 
7-8-4 
7-8-4 
7-8-4 
7-8-4 
7-8-4 
7-8-4 
7-8-4 
7.g-4 
7-8-4 

12-8-3 

Mach Mining, LLC 

PO Boie JOO 

Johnston City, IL 62951 

0: 618-98)-3020 

F: 618-983-3017 

.~ .. 
Modification Items 13 

Proposed Tracking SheeL J.!,xample 

WIiiiamson Energy, l,LC 

Pond Creek Mine - Williamson County, Illinois 
Permit #375 Shadow Area (Revision #1) 

Susidence Mitigation and Condlion Survey Status 

Panel #1 Project Start-Up Date ofLongwnll __ J_a_n_ua~r~y~J~,_2_00_8 __ 

Tract# Landowner Sub. Rls. Structure & Facility Mlli atlo11 Measures 
I ' 3 4 ' 6 7 

A080409-101 Edwards Bnce y 
AOB0409-102 Mike Thoma$ R. y 
A080409-I0J Edwanls Brvce y 
A080409-I04 Finlev Bruce y 
A080409-106 Edwards M. y 
A080409-107 Finlev Bruce y 
A080409-108 Stanlev. RandvC. & Amanda y 
A080409-I09 Miller Michael A. & Ruth A y 
A080409-201 Summers Charles y 
A0S0409-202 Williamson Deve\onment Co. y 
A080409·20.S Four Boars F LLC y 
A080409-206 Williamson Develo-mcnt Co. y 
A080409·209 Dixon Robc,t & Alicia y 
A080409·210 Finlcv. Bruce y 
A080409·2l l Barton L C. y 
A080409-213 Miller Michael A. & Ruth A. y 
A080408-204 Edwards L B, y 
A080408-205 Edwards L B, y 
A080408·101 Tanner Samuel T. & Rana y 
A080408-102 Littlcoaee Phvllis & La y 
A080408-IOJ Goodman Timothu A. & Cruol M. y 
A080408-104 LittlcnaPe Phvllis & L y 
A080408- Wece Albert & Lillie y 
A080408-108 Malone Sham1on y 
A080408-20I Davis Francis Jr. & Barbara y 
A0B0408-206 Williamson Dcvcl□"mcnt Co. y 
A080408- Williamson Deve\onment Co. y 
A0l!0408-202 Williru:nson Dcvc!onment Co. y 
A080408-203 Williamson Dcvcl□"mcnt Co. y 
A080408-\07 Williamson Dcvc1o··mcnt Co. y 
A080407-102 Cross R"nn y 
A080407-106 West Chad y 
A080407-IOI Williamson Dcvcl□"mcnt Co. y 
A080407-108 Williamson Dcvclo-ment Co. y 
A080407-103 McKown, Ward& Cva y 
A080407-104 McKown Wnnf & 1:.va y 
A080407-\05 McK.!10w Wrud& Eva y 
A080407-107 Trout. Pt""" y 
A080407-201 Anderson L\ITldell & Merillcc Trust N 
A080407-20 I Andctson, Lrndell & Mcrillec y 
A080407-202 Patlcrson Leland & Ida y 
A080407-203 Trout Pc y 
A0B0407-205 Harris Ira y 
A0803l2• Willirunsnn Dcvelo-menl Co y 

Potable Water Su11 I Survey National Rcolster/lliltorlc:11 Places Quartcrlv Renorl 
2 1 4 , 

4 ' 

6/15/2007 
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Consulting, Inc. 
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State of Illinois 
Department of Natural Resources 

0 

Office of Mines and Minerals; Land Reclamation Division 
One Natural Way 

Springfield, IL 62702 

SUPPLEMENTAL INFORMATION 
PERMIT# 375, REVISION NO. 2 

RESPONSE TO COMMENTS 
APRIL 4, 2008 

PROPOSED COAL REFUSE 
DISPOSAL FACILITY NO. 2 

VOLUME4OF5 
REFUSE FACILITY NO. 2 DESIGN AND DRAWINGS 

POND CREEK MINE NO. 1 
WILLIAMSON COUNTY, IL 

Prepared for 

WILLIAMSON ENERGY, LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B07-038-1413 
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North Side Professional Building 
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Fax: (304) 255-4232 

Canonsburg, PA 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Robert L. Phillips 
District Manager 

August 6, 2008 

MINE SAFETY AND HEALTH ADMINISTRATION 
2300 Willow Street, Suite 200 
Vincennes, IN 47591 

Dear Mr. Phillips: 

Transmittal 
Williamson Energy 

Pond Creek Mine No. i 
MSHA ID No. 121 IIL0803141-01 

Williamson County. Illinois 

Project No. B05-330-1413 

On behalf of our client, Williamson Energy, LLC, please find enclosed two copies of the above­
referenced application for your review. A preliminary review of this plan was conducted with Messers 
Mark Eslinger and Douglas Stradner of your office. 

One copy of this application will be provided to MSHA, Pittsburgh Safety And Technology Center, P. 
0. Box 18233, Pittsburgh, PA 15236 at a meeting to be held to review the final plan 

If you have any questions, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

ffe./✓~ 
Harold R. Owens, P. E. 
Senior ~ ect Engineer 

/£~/]:--
~-Yon .E. 
Senior Project ifanager 

I-IRO/CEY :wmb 
Enclosures 

:c: James Plumley, Mach Mining 

FILE: 05330-49 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver. WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

August 5, 2008 

Mr. Robert L. Phillips, District Manager 
MINE SAFETY AND HEALTH ADMINISTRATION 
2300 Willow Street, Suite 200 
Vincennes, IN 47591-5416 

Transmittal 
Additional Information 

Coal Refuse Disposal Facilitv No. 2 
Phases 3 Through 7 

Project No. B07-03 8-1413 

Impoundment I. D. No. 1211-IL08-03141-02 
Williai-nson Energy. LLC 
Pond Creek Mine No. 1 
Mine I. D. No. 11-03141 

Williamson County. Illinois 

Dear Mr. Phillips: 

On behalf of our client, Williamson Energy, LLC, this letter has been prepared in response to 
your request for additional information dated February 11, 2008. 

As described in the memorandum attached to your letter on Page 3, the plan has been modified 
slightly since the original submittal. The sequence of construction will be from South to Center 
Cells to No1ih Cell rather than South Cell to North Cell to Center Cells. The North and Center 
Cell configuration have changed but the overall concept remains the same. It should be noted 
that the two most southerly cells, Phase 2 and 3 will have been constructed, filled with fine coal 
refuse and abandoned prior to mining beneath the abandoned structures. The northern most cell 
will not be constructed until the longwall mining is completed and subsidence has occurred. 
Drawing No. B05-330-M36 entitled "Mining/Impoundment Construction" has been included 
which depicts the individual phases of construction sequentially and the timing of the mining. 
The following inforn1ation has been included in response to your letter. 

I. Longwall Mining Subsidence Analvsis and Mitigation 

a) Predicted subsidence, horizontal strain and displacement profiles have been included in a 
report entitled "Prediction of Ground Movement Parameters due to Longwall Mining 
During different Phases oflmpoundments" by Dr. Syd Peng and are included in 
Appendix H of this response. 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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MINE SAFETY AND HEALTH ADMINISTRATION 
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August 5, 2008 

b) Measures for mitigation of the effects of mining subsidence on the dam embankment and 
foundation are included in Section 3.i. 

Mining subsidence impact and mitigation measures for the various phases is described as 
follows: 

Phase 3 -This impounding embankment of Phase 3 will be completed and slurry 
pumping into the impoundment will be completed before mining beneath the phase 
occurs. The Phase 3 impoundment will be capped before undermining occurs. Based on 
subsidence predictions, the internal drainage system for the embankment has been 
redesigned to continue to function post-subsidence. Any disruption of surface drainage 
features due to subsidence will be repaired. 

Phase 4 - Phase 4 is an intermediate phase in preparation for the construction of Phases 
5, 6, and 7. No slurry will be pun1ped into Phase 4 and no internal drainage features are 
included in this phase. Undermining of Phase 4 will occur shortly after its construction. 
The embankment and pool area of this phase will be examined for subsidence cracks and 
repairs will be made as needed. It is anticipated that when slurry pumping begins in 
Phase 7 any undetected subsidence cracks in the Phase 4 embankment and foundation 
will be sealed by the slurry. This Phase will be buttressed to the south by Phase 3, which 
will be already completed and full of slurry; by Phase 6 to the east and west, which will 
be built post-subsidence; and by Phase 5 to the north, which will be also built post­
subsidence. 

Phase 5 - Phase 5 will be built post-undermining and the pool and embankment 
foundation area will be exan1ined for subsidence cracks and repairs will be made as 
needed prior to construction. As previously stated, it is anticipated that theslurry will seal 
any undetected cracks. Phase 5 will be buttressed to the south by Phase 4. Phase 5 will 
contain an internal drain. This phase is predicted to be pumped full 22 months after 
construction starts (provides 17 months of slurry pumping). 

Phase 6 - Phase 6 will be built post-mining and the embankment foundation area will be 
examined for subsidence cracks and repairs made as needed prior to construction. Phase 
6 buttresses Phase 4 and an underdrain will be installed in this phase. No slurry will be 
pumped into Phase 6. 

Phase 7 - Phase 7 will be built post-mining. Phase 7 A will paiiially cap and consolidate 
the slurry in Phase 3. Phase 7B will provide a lining/buttress between the Phase 7 pool 
and the potentially cracked Phase 3 embankment (Phase 3 will be undermined after it has 
been pumped full of slurry). The remainder of Phase 7 will sit on top of the previously 
constructed Phases 4, 5, and 6. Phase 7C will finish covering and consolidating the slurry 
contained in the Phase 3 embankment. As previously stated, it is anticipated that the 
slurry will seal ai1y undetected cracks not detected and repaired during Phases 4 and 6. 
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2. Treatment of Subsidence Cracking 

The horizontal strain map, Drawing No. B05-330-M42, included in this report shows the 
areas that are most susceptible to cracking and which will be given special attention for 
the detection and repair of subsidence cracks. Areas considered susceptible to subsidence 
cracking are those predicted to have surface horizontal tensile strain of 0.1 percent or 
greater. 

Examination of the subsidence prediction study data shows that horizontal strain and 
vertical subsidence values do not change significantly when mining occurs in a Iongwall 
panel adjacent to a previously mined panel directly beneath a phase undergoing 
construction. Overlapping subsidence and strain profiles should have negligible impact 
ori ongoing construction. 

The coarse coal refuse fill to be used in all phases of construction is broadly graded and 
should be less susceptible to cracking than earthern materials traditionally usually used in 
dam construction. Comparison of the gradation curves of the foundation soil and coarse 
coal refuse indicates that they do not fall into the most critical range for cracking ( see 
Fig. 2.3:6 adopted from "Design of Earth and Earth Rock Dams", Sherard, eta!, 1963, and 
the gradation curves for the foundation soil and coarse coal refuse contained in .... of this 
report). Based on Table 2.2.1 contained in Sherard, on a scale of 1 (highest) to 8 
(lowest), the foundation soil has a piping resistance of (2, high) and the coarse coal refuse 
has a piping resistance of (3, intermediate). 

2.a Crack Repair - Slurry discharge lines will be moved around the interior perimeter of each 
impoundment phase to maintain a delta against the slope and aid in sealing any 
embankment and foundation cracks not discovered by visual observation and sealed. 

Subsidence crack repair of the foundation and the Phase 4 embankment will consist of 
excavation of the areas containing cracks to a depth of at least four feet, proof rolling the 
areas, and backfilling and sealing the areas with a compacted coarse coal refuse seal 
placed to the compaction standard in the Guideline Technical Specifications. In the 
unlikely event that extensive, deep cracking is discovered, a slurry trench or cutoff trench 
will be extended to bedrock through the affected areas. The trench will be located 
beneath the underdrain alignment for Stages 5 and 6. If it is discovered that a slurry or 
cutoff trench is needed, a specific design will be submitted for approval prior to its 
construction. 

The Phase 4 embankment is the only embankment subject to subsidence cracking prior to 
slurry pumping. Before the construction of Phase 6, the Phase 4 embankment will be 
examined for cracking and any areas containing cracks will be excavated to a depth of at 
least 4 feet and sealed with compacted coarse coal refuse. Any additional cracks 
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discovered after slurry pumping begins during Phase 7 will be sealed by directing the 
slurry into the pool adjacent to the cracks. 

2.b Defensive Measures - Phase 6, a wide zone of embankment, will be constructed post­
mining by the downstream construction method on the east and west sides of Phase 4. It 
would serve as a "crack stopper" for any undetected cracks which may develop in the 
cast and west sides of the Phase 4 embankment. The Phase 4 embankment will be 
buttressed on the north side by the Phase 5 embankment and impoundment. Phase 7 will 
be constructed partially on top of Phase 4, the resulting additional consolidation should 
aid in closing any cracks in the Phase 4 embankment. Likewise, the construction of 
Phases 6 and 7 should cause consolidation which should aid in closing any cracks in the 
underlying foundation soil. 

The Stage 5 and 6 embankment underdrains have been redesigned to lower them as 
closely as possible to the predicted subsided original ground surface and still maintain 
gravity outlets. Neglecting ti'-:te flow capacity of the gravel, the perforated collection pipes 
are designed to have a flow capacity safety factor of five or greater. The use of a safety 
factor of five for the collection pipe is felt to be justified as the entry of seepage water 
into the gravel drain envelope has a safety factor in excess often and the collection pipe 
is an engineered material which will be installed in a controlled fashion. 

3. Subsidence Monitoring Plan 

A subsidence monitoring plan which includes subsidence monument locations, reading schedules 
has been included in Appendix F, the rate and magnitude of vertical and horizontal movement 
will be recorded. The location of subsidence monun1ents are shown on Drawing No. B05-330-
M36. 

4. Coordination of Mining and Surface Disposal Operations 

The construction timing and staging are contained in the calculation brief and are based on 
production ratios and rates provided by Mach Mining, LLC (Mach Mining). Mach Mining is the 
operator of the deep mine, preparation plant and coal refuse disposal facility. Therefore, 
coordination of the mining operation and surface operation should not be an issue. The timing of 
the panel advancement and developmental mining was modeled by Mach Mining. The modeling 
was performed using SurvCADD software. The mining completed during each stage is color 
coded on the map of each stage. Charts with the dates of mining, beginning and ending, fine and 
coarse coal refuse placement has been included for each phase on the "Mining/Impoundment 
Timing Map", Drawing No. B05-330-M36. 

5. Drawing 

The decant outlet ditch has been shown on Drawing Nos. B05-330-M30 and B05-330-M33. 
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6. The horizontal scale for the impoundment curve has been corrected on Drawing No. B05-
330-El3. 

7. Additional piezometer locations have been indicated on Drawing Nos. B05-330-M30, B05-
330-M32, B05-330-M33 and B05-330-M34. 

8. Design Comments - Specifications 

The reference to maintaining a four-foot thick (minimum) soil layer between the coal refuse and 
bedrock has been deleted from Page A-3. This was an issue related to groundwater protection 
and was applicable to construction of the Phase I (incised area only) for the Illinois Department 
of Natural Resources. This language was contained in the approved MSHA plan (IL08-03131-
0 I) for Phase I and was the method by which it was constructed. 

A soil layer inside the incised portion would not affect the stability of the embankment. 

9. Additional information has been provided on Page A-3 for the replacement of soft or wet soils 
with compacted coarse coal refuse. We propose that the soft soils be removed and replaced with 
coarse coal refuse. 

10. 
a) If subsidence cracks are discovered in the pool or embankment foundation area of Phases 

5 or 6, areas containing cracks will be excavated to a depth of at least four feet, proof 
rolled, and sealed with a compacted coarse coal refuse placed to the compaction standard 
in the Guideline Technical Specifications. 

b) The topsoil has already been removed from the entire site. No drain tiles or drain pipes 
were encountered. Additionally, the sediment cell has already been excavated around the 
entire perimeter of the facility to depths greater than the topsoil removal. The minimum 
excavation depth was approximately 4 feet up to approximately 15 feet. No drain tiles or 
pipes were encountered. We assume these excavations would have encountered any such 
structure and therefore no addition to the specifications should be required. 

11. A placement plan for utilizing belts and dozers has been included in Appendix E. TI1is plan 
is similar to the currently approved plan for Phase 2 (ID No. 1108-03141-01) for this type of 
placement at this facility except that an additional D-9 dozer has been purchased and two 
stackers (dump points) are proposed in-lieu of one. Compaction has been achieved by dozer 
traffic. 

12. The pump activation levels have been added to Drawing No. B05-330-M5 for Phase 4, 
Drawing No. B05-330-M7 for Phase 6 and Drawing No. B05-330-M8 for Phase 7. 

A statement has been added to the specifications in Section 3 .1 of the engineering rep01i stating 
that no significant depth of impounded water will be allowed prior to any of the required 
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remediation of subsidence disturbance or prior to the raising of the post subsidence stages to a 
suitable elevation. 

13. Grout mix and placement procedures have been provided in Section 4.04, Page A-12. 
Uniform section mat has also been provided as an option for grouted rip-rap on Drawing No. 
B05-330-E24. 

14. Additional Required Specifications 

a) Specific pump specifications have been provided in Appendix G. The maximum 
required pumping rate for Phases 4 and 6 are 1,902 gpm with 32.5 feet of static head. For 
Phase 7, a pump will be required until the decant line is installed. The pump will be a 
Goodwin CD 3000 M Dri-Prime Pump manufactured by Goodwin Pumps of America, 
Inc. with a Caterpillar -9 diesel engine or equivalent. This pump will deliver 4,870 gpm 
at a total suction head of 120 feet. 

b) Measures to address mine subsidence have been added in Section 3 .1. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, [NC. 

Harold L. Owens, P. E. 
Senior Project Engineer 

&p~ 
Principal Engineer 

HLO/CEY:wmb 
Enclosures 

FILE: 07038-17 
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U.S. Department of Labor 

February 11, 2008 

Mr. Justin L. Harry, Staff Engineer 
Alliance Consulting, Inc. 
124 Philpott Lane 

Mine Safety and Health Adrninistration 
2300 Willow Street 
Suite 200 
Vincennes, Indiana 47591-5416 

Raleigh County Airport Industrial Park 
Beaver, WV 25813-9502 

Dear Mr. HaiTy: 

Re: Request of Additional Information dated December 13, 2007, for Coal Refuse Disposal 
Facility No. 2, Impoundment I.D. Number !LOS 03141-02, Mach Mining, LLC, Mach #1 Mine, 
Mine I.D. No. 11-03141, Johnston City, Williamson County, Illinois 

The Mine Safety Health Administration completed a review of the engineering plan for the 
design, construction, and maintenance of Mach #1 Mine, Mach Mining, LLC. Before the plan 
can be approved, some additional information is needed. 

Please find attached a memorandum from the Mil1e Waste and Geotechnical Engineering 
Division of the Pittsburgh Safety and Health Technology Division. The information requested in 
the memorandum must be satisfactorily answered before approval can be granted. 

If you have any questions concerning this matter, please contact Mark Eslinger, Supervisory 
Mining Engineer (Ventilation) at 812-882-7617. 

Sincerely, 

J,7 / -f- •, '),I) 1 l,;, I G!1I!.tlj ✓ ,J-1:u C r,3 
Robert L. Phillips 
Distr·ict Manager 
Coal W!i:ne Safety and Heal th 
District 8 

Attachment 

cc: Mf\i1:?{i'.~~E'.Jtid±icl<i Pre~ii:l~fif 
Mach Mining, LLC 
P.O. Box 300 
Johnston City, IL 62951 

I 
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, 
U.S. Department of Labor Mine Safety and Health Administration 

Pittsburgh Safety & Health Technology Center 
P.O. Box 18233 
Pittsburgh, PA 15236 

Mine Waste and Geotechnical Engineering Division RECErvr-') 
JAN I ; 2fJ08 

CMS & December 13, 2007 
0,p ,n H/Dist 8 

!!nCennes, IN 
MEMORANDUM FOR ROBERT PHILLIPS 

THROUGH: 

FROM: 

SUBJECT: 

District Manager, Dish·ict 8 
Coal Mine Safety and Health 

-~~~%z>C 
M. TERRY HOCH 
Chief, Pittsburgh Safety and Health Technology Center 

i~~ 
Chief, Mine Waste and Geotechnical Engineering Division 
.r1' ./J"' H;" ~-----< /h-;f/4~ -
DONALD T. KIRKWOOD 
Supervisory Civil Engineer, Mine Waste and Geotechnical 

G
~ineering Division 

/~c,.'J.~ 
PAUL J. DONAHlJE 
Civil Engineer, Mine Waste and Geotechnical Engineering 
Division 

Request for Additional Information, Coal Refuse Disposal 
Facility No. 2, Phases 3 through 7, Impoundment LD. No. 1211-
ILOS-03141-02, Williamson Energy LLC, Pond Creek Mine No. 1, 
Mine l.D. No. 11-03141, Williamson County, Illinois 

As requested by your office, we have reviewed the design documents submitted by 
Williamson Energy LLC, and prepared by Alliance Consulting, Incorporated The 
submitted material was received in our office on February 8, 2007. 

The submitted design document consists of a report entitled: "Engineering Design Plan, 
Proposed Coal Refuse Disposal, Facility No. 2, Williamson County, Illinois, dated 
January 2007." The report includes a narrative description of the proposed design, and 
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the testing and analyses performed. Appendices to the report contain various design 
calculations; geotechnical test boring and laboratory test data; and thirteen drawings 
depicting plans, profiles, and details of the proposed facility. 

Disposal Facility No. 2, as currently planned, will provide for the disposal of about 11 
years of coarse coal refuse and 17 years of fine coal refuse produced from the Pond 
Creek No. 1 Mine, which has been previously referred to in District 8 correspondence as 
the "Mach No. 1 Mine." This facility is to be constructed in five phases - Phases 3 
through 7. Phases 1 and 2 are part of currently active Disposal Facility No. 1, which lies 
immediately to the south of the proposed Disposal Facility No 2. 

Description of Proposed Facility 

The currently planned facility will consist of two four-sided diked impoundments that, 
upon completion, will share a common embankment separating them on their southern 
and northern margins, respectively. The smaller, partly incised north impoundment 
will be constructed as part of the placement Phases 3 and 5, and the larger south 
impoundment that will be constructed as part of Phases 4, 6 and 7. The north 
impoundment will be 1250 by 1850 feet, and the south impoundment 2400 feet by 
2400 feet, in footprint dimensions. Both impoundments will be raised by downstream 
construction methods with upstream and downstream slopes of 3 horizontal to 1 
vertical. The north impoundment will be a maximum of 52 feet in height above the 
downstream toe, and the south impoundment will be a maximum of 98 feet above the 
downstream toe. 

The designer considered the impoundments to be of high hazard potential classification 
for the purposes of hydrologic/hydraulic design. Following 1 year from the start of 
construction, Phases 3, 4, and 6 will accommodate a rainfall volume of two PMF' s with 
pumping capacity capable of drawing dm-vn one PMF in 30 days. Phases 5 and 7 will 
utilize an 18-inch SDR 26 decant spillway capable of drawing down 90% of one PMF in 
less than 10 days. 

The most significant consideration for these impoundments will be the longwall mining 
of tl1e 6.5-foot-thick Herrin No. 6 Coal Seam beneath the impoundment footprints 
concurrent with the disposal facility development. There is 420 to 450 feet of 
overburden, with at least 420 feet of this being rock, between the embankment 
foundations or irnpoundment bottoms and the Herrin No. 6 seam. Also, the headgate 
and tailgate pilla.Ts have a calculated minimum pillar safety factor of 2.3 as calculated by 
the program ALPS. Therefore, breakthrough or sinkhole potential is low, but surface 
subsidence is a significant consideration in the design of this facility. 

The north impoundment will span the surface projection of the northernmost of the 
three 1200-foot-wide longwall panels that will impact the impoundments. The south 
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impoundment will span the southern two panels. The longwall mining for each panel 
will proceed east to west and panels will be mined north to south. The designer intends 
to accommodate the surface subsidence from the expected longwall mining by staging 
construction so that the downstream coarse refuse stage of each impoundment is placed 
after longwall mining is completed, subsidence is substantially ended, and surficial 
cracks on critical parts of the pre-mining stage are treated. No fine refuse slurry will be 
placed in either impoundment until this post-subsidence downstream stage has been 
raised to at least the expected slurry level. Fine refuse will be placed in the currently 
active Disposal Facility No. 1 impoundment prior to the start of the first post­
subsidence stage. Longwall mining will be performed under Facility No. 1 after its 
closure. Thus, the safe operation of the proposed impoundments will rely on critical 
coordination of the surface disposal activities with the underground mining activities. 

Design Comments - Longwall Miriing Impacts 

Based on our review of the submittal, we have concluded tlmt additional engineering 
analyses will be required to assure the safe operation of the proposed mine waste 
facility. The potential impacts of mine subsidence on this facility are significant. 
However, the submittal does not contain sufficient information to demonstrate that the 
designer has thoroughly considered the adverse effects of longwall subsidence on the 
embankments or their foundations in the design of this facility. 

In a phone conversation with Mr. Douglas (Duffy) Stradner, Dish·ict 1 Impoundment 
Specialist, on October 23, 2007, we were notified that major revisions to the 
impoundment layout and geomeh-y may be forthcoming. However, we expect that the 
comments and requested information in this memorandum will be applicable to any 
revised designs. 

The following items of additional information will be required to complete our review: 

1. Longwall Mining Subsidence Analvsis and Mitigation 

The designer used the Bureau of Mines IC 8741 guidance to demonstrate that an 
adequate overburden thickness exists to preclude breakthrough. However, 
IC 8741 also specifies a dam protection zone where no mining is allowed within 
specified "safety zone " limits beneath the footprint of a dam. MSHA generally has 
allowed only essential ventilation or haulage way development mining within the 
IC 8741 limits at coal waste darns unless it can be demonstrated that the mining will 
not impact the integrity of the dam or that specific proposed measures will protect 
the integrity of the dam. Therefore, a detailed analysis of the mining related 
subsidence and possible impacts on the planned impoundments should be 
provided. This analysis should include the following: 
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a. Develop predicted subsidence, horizontal strain, and displacement profiles, at all 
significant stages of the mining and impoundment construction; 

b. Furnish any designs and supporting calculations for any measures needed to 
mitigate the effects of the mining subsidence on the dam embankment and 
foundation. Additional, post-subsidence remedial features, such as a cutoff 
trench, compacted clay liner, or other defensive anti-seepage measures to 
address foundation or embankment disturbance should be considered. 

2. Treatment of Subsidence Cracking 

The submitted report narrative proposes to "over excavate and fill cracks to a 
minimum depth of 5 to 10 feet" at the south side of the Phase 5 embankment after 
expected longwall mining subsidence and cracking has occurred. However, no 
construction details of the proposed repair were provided. Also, the effectiveness of 
this repair is questionable because it will only address the near surface part of a 
crack and cracks that are visible at the surface. 

a. The designer should provide additional details of the proposed crack repair 
procedure with specific dimensions for the excavation and backfilling for the 
various sizes of cracks expected, and provide a justification that the repairs will 
be effective. 

b. Alternatively, the designer should consider suitable defensive design measures 
such as a graded rock filter zone between the pre- and post-mining stages, which 
may preclude the need for crack repair. 

?-. Subsidence Monitoring 

The proposed design relies on mine surface subsidence being substantially complete 
before placing the downstream stages of the impoundments. However, no 
subsidence monitoring has been proposed. A subsidence monitoring plan should be 
proposed. This plan should include monument locations, reading schedules, and 
action thresholds for the rates and magnitudes of vertical and horizontal movement. 

4. Coordination of Mining and Surface Disposal Operations 

The proposed facility design relies on close coordination between the longwall 
mining operations and the staging of the surface refuse disposal operations. The 
mine operator should provide a plan for coordinating the underground mining and 
the surface disposal activities and any supporting documentation. This should 
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include timelines for the longwall mining development and impoundment 
construction that supports the assumptions used in the impoundment staging 
design. 

Mining and impoundment timeline and expected production data should be 
provided in bar chart or other form for easy reference by mine and MSHA 
inspection personnel. 

Design Comments • Drawings 

5. Drawings B05-33-M6 and MS - Decant Outlet Ditch 

A decant ditch is specified on the ditch schedule on Drawing No. 05-330-El4, but is 
not shown on the plan drawings. The locations and intended plan extents of this 
ditch should be shown on the plan drawings. 

6. Drawing B05-330-E13 - Stage/Storage Curves 

The horizontal axis (storage volume) scale for the Phase 3/5 impoundment curve is 
incorrect (too high by a factor of 10). This error should be corrected. 

7. Drawings B05-33-M6 and MS - Piezometer Locations 

The above drawings show pairs of proposed piezometers to be installed only in the 
lower half of the downstream slopes. In order to verify assumptions used in the 
slope stability analysis and confirm adequate performance of the underdrain, at least 
one additional piezometer will be needed further up the slope. Therefore, 
additional piezometers should be specified for the downstrean1 edge of the Phase 5 · 
and Phase 8 crests, or other suitable higher location, or justification provided for the 
currently proposed piezometer layout. 

Design Commenrs - "'P"c,ncanons 

8. Parag:raph 1.02 - Stripping and Topsoil Removal 

This paragraph specifies that a 4-foot-thick (minimum) soil layer shall be maintained 
betv,een the coal refuse and bedrock. 

a. It should be clarified if this minimum soil layer thickness is intended for beneath 
the impounded fine refuse as well as the coarse refuse embankment. 

b. A list of specific acceptable soil types for the protective layer, using the Unified 
Soil classification System (USCS) should be included in this specification. 
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c. A means to confirm this soil thickness should be provided. 

d. The excavation of the incised bottom of Lhe north pond will likely encounter 
bedrock in some portions of the pond bottom. If the minimum soil layer 
requirement is applicable to the pond bottom, a specific treatment, such as over 
excavation and replacement with compacted clay soil, should be included in this 
specification. 

9. Paragraph 1.03. - Surface Sealing/Proof rolling 

Specific acceptable USCS soil types should be specified for replacement of soft or 
wet soils. 

10. Section 1.0 - Site Preparation - General 

a. As required to address Comment No. 1, additional preparation measures in both 
the embankment foundation and impoundment bottom areas will likely be 
needed to address mine subsidence impacts. The specific measures developed to 
address this issue should be included in this section of the specifications. 

b. Underdrains or "drain tiles" are often used in level, low-lying former cropland 
such as this site. The site preparation specifications should include measures to 
explore for, and if necessary, remove a suitable portion of any drain pipes that 
could provide a seepage path under the coarse refuse embankment. 

11. Paragraph 2.02.e. - Coarse Coal Refuse Placement and Compaction - Construction 
Procedures 

This paragraph specifies that fill shall be placed in "nearly horizontal layers." 
However, similar wording has been used on sites where MSHA has observed 
excessively sloping coarse refuse fill with thick or poorly defined lifts. This typically 
occurs when dozers are used to push the coarse refuse excessive distances from the 
tail end of a conveyor used to convey the coarse refuse to the darn crest. 

The specification should be revised with additional details to clearly define the 
maximum tolerable slope of the fill surface, and describe specific, acceptable lift 
spreading methods. 

12. Paragraph 3.02 - Clarified Water Removal 

a. This paragraph states that the water level in the impoundments should be 
maintained as ''low as practicable." However, the submittal contains 
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calculations for specific maximum design storm storage water levels and pump 
activation levels prior to installation of the decant spillways. These elevations 
need to be provided in table or other form in the specifications for easy reference. 

b. Additionally, the Jongwall mining will significantly disturb Phases 3, 4 and 6 
embankments. Therefore, the specification should contain measures to prevent 
any impounding of water prior to any required remediation of subsidence 
disturbance or prior to the raising of the post-subsidence stages to a suitable 
elevation. 

13. Paragraph 4.04 - Rock Riprap 

a. "Grouted rock riprap" is specified for the decant ditches and other steep surface 
drainage ditches that ·will n1n dovvn the errlbar1kment slopes. However, 
specifications for the grout mix and grout placement procedures were not 
provided. These details should be added to this specification. 

b. Subparagraph" d" of this specification also provides the option of using grouted 
8-inch filter point mat or 4-inch uniform section mat in place of riprap. 
Clarification is needed whether this lining is intended as a replacement for both 
grouted and ungrouted riprap lining. Additionally, calculations supporting the 
suitability of this alternate channel lining for the steep channels on the 
embankment slopes should be provided. 

14. Additional Required Specifications 

Additional significant construction requirements were not included in the submitted 
specifications. Additional sections to the specification should be provided for the 
following: 

a. Pumping Requirements 

Pumping will be required to meet storm water handling requirements during 
certain stages of construction. Required pumping capacity calculations were 
furnished, but no pump specifications were provided. Specifications should be 
furnished with specific requirements for pump capacity, power source or supply, 
and any testing required to assure reliable operation. 

b. Specifications for Measures to Address Mine Subsidence 

Additional detailed specification sections should be provided, as needed, for any 
new features of work developed from the additional subsidence analysis 
requested in items 1 through 4 of this memorandum. 
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If there are any questions concerning this review, please contact this office. 

cc: S. Gigliotti- Acting Chief, Safety Div., CMS&H 
M. Skiles - Director, TS 
J. Fredland - DSO, TS 

I 
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REPORT 
ENGINEERING DESIGN PLAN 
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PROPOSED COAL REFUSE DISPOSAL FACILITY NO. 2 

WILLIA.l\1SON COUNTY, ILLINOIS 
WILLIAMSON ENERGY, LLC 

JOHNSON CITY, ILLINOIS 

1.0 INTRODUCTION 

Plans have been developed for the construction of a coarse and fine coal refuse disposal facility 
to be located near Johnston City in Williamson County, Illinois. The proposed coal refuse 
disposal facility will provide disposal capacity for both coarse and fine coal refuse produced by 
the Pond Creek No. 1 Mine coal preparation plant located approximately 0.25 mile west of the 
proposed facility. The location of the site is just southwest of the intersection ofDwina Road 
and Dean Road and is shown on Figure No. 1. 

The plan, as presented herein, provides for the disposal of approximately 4 years of coarse coal 
refuse and 7 years of fine coal refuse based on production rates provided by Mach Mining 
operations for Williamson Energy, LLC (Williamson Energy). The facility shall be constructed 
in five phases of coarse coal refuse embankment construction (Phases 3 through 7). During the 
initial construction of the Disposal Facility No. 2, fine coal refuse shall be disposed in the 
Disposal Facility No. I impoundmenl1

) MSHA ID No. 1211-IL08-03141-02 (Phases 1 and 2). 

The proposed facility bas been designed as a high hazard impoundment using the Probable 
Maximun1 Flood (PMF) storm event. Based on the design production rates, at the I-year 
anniversary of initial impounding capability and thereafter, the facility will be capable of storing 
the runoff associated with the design storm event. The stored runoff volume, as well as 
operational water, shall be evacuated using a pump for Phases 4 and 6 and decant pipes for 
Phases 3, 5 a,,d 7. 

Combination sedimentation and perimeter ditches, access road gutters and bench gutters have 
been specified to convey storm runoff away from the embankment in a controlled manner. The 
ditches have been designed for routing the runoff associated with the I 00-year, 6-hour recurrence 
interval storm event. 

This report presents the design drawings, guideline technical specifications (Appendix A), and 
calculations (Appendix B) necessary for the design and construction of the embankment. The 
laboratory data and boring logs are contained in Appendices C and D, respectively. 

<
1
> Alliance Consulting, Inc. report entitled "Report, Engineering Design Plan, Proposed Coal Refuse Disposal 

Facility, Pond Creek Mine No. I, Williamson County, Illinois" prepared for Williamson Energy, LLC, Beckley, 
West Virginia, dated April 2006. 

FILE: Report Facility 2 Revised 
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2.0 EXISTING SITE CONDITIONS 

2.1 Site Characteristics 

The general area of the proposed impoundrnent has previously been used for agricultural 
purposes and has relatively flat to mild slopes to the ridgeline at approximate Elevation 572. 
The surrounding landscape is characterized by extensive agricultural and rural residential 
land use. Regionally, the proposed permit area is located on the southern shelf of the Illinois 
Basin in the Mt. Vernon Hill Country physiographic division. Surrounding landforms are 
the results of both Wisconsinian glaciations and normal degradation processes such as 
weathering, mass wasting, and stream erosion. Surrounding topography is characterized by 
generally flat ridge tops, moderately steep hill slopes and broad flat valley floors associated 
with major streams. The local drainage pattern is dendritic reflecting the regional generally 
horizontal bedrock stratigraphy. The total relief of the Facility No. 2 footprint is 
approximately 32 feet ranging from approximately 436' to 468' above mean seal level 
(based on aerial photography). 

Glacial deposits of the Carmi Member of the Equality F orn1ation, consisting of quiet water 
lake silt and clay, constituted the original surface materials within the proposed pern1it area. 

2.2 Geology 

The proposed permit area is underlain by lower Pennsylvanian age rocks consisting of shale, 
sandstone, and siltstone with minor underclay, coal and limestone. These sequences reflect 
fluctuating shorelines, deltas, and shallow seas indicating deltaic, fluvial, and coal swamp 
depositional environments. These bedrock units can be highly variable in thickness and 
continuity. Mississippian rocks unconformably underlie the Pennsylvanian, however, they do 
not outcrop in the subject area and were not penetrated during exploration drilling. 

The major stratigraphic marker is the Herrin No. 6 coal which is generally uniform and 
continuous in the subject area and occurs at approximate Elevation 10 beneath the proposed 
refuse disposal facility. Shale and sandstone units in the subject area exhibit a high degree of 
lateral facies changes and interbedding. The Herrin No. 6 seam is described as a normal 
bright-banded coal with a lower portion that contains a prominent claystone parting. The 
base of the Herrin No. 6 exhibits an undulating surface with a general structural trend toward 
the north-northeast dipping approximately 60 feet per mile. No major faults or other 
structural anomalies are known to be present within the proposed permit. 

3.0 MINING OPERATIONS AND COAL REFUSE PRODUCTION 

3.1 Mining Operations 

The Herrin No. 6 coal seam (average Elevation 10 feet above mean sea level) is proposed to 
be mined by both longwall and conventional mining techniques beneath the footprint area of 
the proposed facility. The disposal plan has been staged to minimize the impacts of the 
mining on the integrity of the embanknlents. Due to the timing of the proposed mining, it 
will be necessary to initiate Phases 3 and 4 embanknlent construction above unmined areas. 
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However, the mining will be conducted prior to the deposition of fine coal refuse slurry in 
both impoundments. Based on a report prepared by Syd S. Peng, eta1<2l, it is anticipated that 
substantially all of the significant surface subsidence resulting from the longwall mining 
activities should occur within approximately 14 to 21 days following longwall mining. 
Phase 3 shall be filled to capacity with fine coal refuse and the impounding capability 
eliminated before being mined under. Prior to the deposition of the fines, but following the 
subsidence period, a downstream stage (Phase 6) will be constructed around the Phase 4 
impoundment area. This phase essentially "rings" the initial embankment and should serve 
to mitigate any cracks that may have developed in the initial embankment as a result of the 
subsidence. Internal drains have been specified for the Phase 3, 5, and 6 embankments to 
collect and convey potential seepage. The drains have been designed so that positive 
drainage will occur post subsidence, based on the predicted subsidence. Also, as discussed 
in Section 6 of this report, observed cracks in the pool area of Phase 4, on the upstream and 
downstream slopes of Phase 4, the pool area and foundation area of Phase 5, and the 
foundation area of Phase 6 shall be over excavated to a depth of at least 4 feet and backfilled 
with compacted coarse coal refuse. 

Concerning breakthrough potential, the Bureau of Mines Information Circular 8741 
recommends an overburden thickness equal to 60 times the extraction height for total 
extraction mining. The lowest level of the proposed pool area is Elevation 426, and the 
bottom of coal sean1 is at average Elevation 10 feet with an extraction height of 6.5 feet. 
Therefore, the existing overburden thickness is greater than the recommended thickness and 
there is no significant potential for a catastrophic breakthrough of fine coal refuse slurry into 
the mine to occur. 

Chapter 8, Section 25 of the MSI-IA Coal Mine Inspection and Plan Review Handbook, 
October, 2007, recommends a pillar factor of safety should be greater than 2.0 for the long­
term support of critical areas. The maximum crest elevation of the proposed embankment is 
538 which create an overburden height of 528 feet. Based on these dimensions, the ALPS 
factor of safety is 2.30 which is greater than the recommended minimum of2.0. 

· Based on these conditions and recommended guidelines, it is expected that no adverse 
effects shall impact the stability or breakthrough potential of the impoundments. 

No significant depth of impoundment water will be allowed prior to any of the required 
remediation of subsidence disturbance prior to the raising of the post-subsidence stages to a 
suitable elevation. 

3.2 Coal Refuse Production 

Based on information provided by Willian1son Energy, the following annual production 
quantities, beginning with the first year of plant operation, were used in the design (see 
Calculations in Appendix B). 

(')Report entitled "Prediction of Ground Movement Parameters due to Longwall Mining During different Phases of 
Impoundments", prepared by Syd S. Peng, Anil Ray and Thomas Du, Department of Mining Engineering, West 
Virginia University, March 2008. 
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Coarse Coal Refuse 

Fine Coal Refuse 

Prior to longwall startup 
After longwall startup 
Prior to longwall startup 
After longwall startup 

34,330 cubic yards/year 
2.53 million cubic yards/year 
17,945 cubic yards/year 
1.32 million cubic yards/year 

4.0 SUBSURFACE EXPLORATION 

4.1 Subsurface Exploration 

During the month of February 2006, a subsurface exploration program consisting of drilling 
one soil boring (No. 8874) was conducted within the footprint of the proposed embankment. 
The intent of the program was to obtain soil samples to define the conditions and 
engineering characteristics relative to the construction and operation of the fine coal refuse 
slurry disposal impoundment. In addition to this soil boring, the results of a previous 
subsurface exploration program performed by Holcomb Foundation Engineering Co. 
(Holcomb) are presented in Appendix C and indicate the following: 

• Sample number, type, standard penetration test blow counts, and depth; 
• An overall description of the consistency, color and character of the soil; and, 
• Indication of the observed groundwater level in the boreholes at the time of 

drilling. 

The locations of the borings are depicted on Figure No. 2. 

Generally, the soils encountered beneath the dam footprint consist of brown and gray silty 
clay with sand and pebbles. The thickness of the soil varied from 12.5' to 22.5' while the 
surface elevation for the borings varied from Elevation 438.5± to Elevation 473.0±. Each 
of the borings was tenninated at the top of the bedrock. 

Groundwater was encountered in two (2) of the seven (7) borings (i.e. Nos. 8293 and 
8295). Following drilling, the depth from the ground surface to groundwater level varied 
from 10 to 13.5 feet or from Elevation 432.4± to Elevation 438.5± in the borings. 

5.0 FIELD AND LABORATORY TESTING 

5.1 Soil 

Samples of the soils obtained during the subsurface exploration program from Boring No. 
8874 were used for laboratory testing. The scope of the testing is discussed below and the 
results are presented in Appendix D. 

Visual classification tests were performed by Holcomb on the split spoon samples obtained 
during drilling. Samples from the borings represent the foundation conditions for the 
proposed embankment. Additional testing performed on the borings included the following: 
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• Grain Size Analvsis - Grain size analysis were performed on a sample from 
Boring No. 8874; 

, Atterberg Limits Test - Atterberg Limits tests were performed on a sample from 
Boring No. 8874; 

• Unit Weight Determination - Performed on a Shelby tube sample from Boring 
No. 8874; and, 

, Shear Strength Test - A consolidated, undrained triaxial shear strength test with 
pore pressure measurements was performed on a Shelby tube sample from Boring 
No. 8874. 

5.2 Coarse Coal Refuse 

The proposed embankment shall be constructed with coarse coal refuse. The coarse coal 
refuse used to construct the embankment has been sampled from the Pond Creek Mine No. 1 
coal processing plant and has undergone laboratory testing. The scope of the testing is 
discussed below and results are presented in Appendix C. 

, Grain Size Analvsis - A grain size analysis was performed on the coarse coal 
refuse sample. 

• Shear Strength Test - A consolidated, undrained triaxial shear strength test with 
pore pressure measurements was performed on re-molded samples ofthe coarse 
coal refuse. Material from the sample was re-molded to a density equivalent to 
approximately 95 percent of Standard Proctor maximum dry density. 

• Permeability - A constant head permeability test was performed on a re-molded 
sample to determine the permeability characteristics of the coarse coal refuse for 
the embankment construction. The sample was compacted to approximately 95 
percent of the Standard Proctor maximum dry density. 

• Compaction Test - A Standard Proctor compaction test was performed on the 
coarse coal refuse sample. 

6.0 COAL REFUSE DISPOSAL PLAN 

The proposed plan provides disposal capacity for approximately 4 years of coarse and 7 years of 
fine coal refuse production. The plan has been developed in accordance with prudent 
engineering principles and practices and current Mine Safety and Health Administration (MSHA) 
design criteria for coal refuse disposal facilities. It is intended that the construction of the facility 
be monitored by experienced persons knowledgeable of the design, specifications and regulatory 
requirements. 

A brief description of the disposal plan is as follows: 

I. Sedimentation control for the construction of the embankment shall be provided by 
sedimentation ditches. Bench gutters and conveyance ditches shall be constructed to 
route the runoff from the embankment area to the sedimentation ditches. 

2. Following topsoil removal, the Phase 3 embankment footprint shall be proofrolled and 
the Phase 3 embankment shall be constructed. Subsequently, the Phase 4 embankment 
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footprint shall be proofrolled and Phase 4 embankment constructed followed by Phases 
5, 6 and 7. Phase 6 shall be constructed using downstream construction techniques and 
Phase 7 shall raise the Phase 6 crest. 

3. Fine coal refuse slurry may be pumped into the Phase 3 impoundment upon 
commencement of the construction of the Phase 4 embankment. The discharge line( s) 
shall be moved to result in a relatively uniform surface of fines throughout the 
impoundment and to minimize the depth of any water impounded directly against the 
embankment slope. Generally, a delta of fine coal refuse shall be maintained along the 
embankment slope. 

4. Operational pump(s) and discharge line(s) shall be maintained to remove clarified water 
and normal rainfall from the impoundment. The facility has been designed to store the 
runoff associated with a PMF design storm event. Decant pipes have been specified to 
evacuate the design storm runoff. 

5. An internal drainage system located within the Phases 3, 5 and 6 embankments shall be 
installed to aid in controlling the phreatic level within the embankments. 

6. Bench and road gutters shall be installed to control surface runoff and minimize 
erosion. All final surfaces shall be revegetated upon completion. 

6.1 Phase 3 

Prior to Phase 2 embankment construction, it will be necessary to initiate general site preparation 
activities to include topsoil removal and proof rolling. Soft areas encountered during the proof 
rolling shall be compacted or the material shall be removed and replaced with the same material 
as used in the Phase 3 embankment. Following proof rolling, the Phase 3 embankment shall be 
constructed using coarse coal refuse from the Pond Creek Mine No. I. The approximate location 
of the Phase 3 embankment is shown in plan and cross section on Figure Nos. 3 and 11, 
respectively, requires approximately 0.5 years of coarse coal refuse production to construct. 
Pertinent construction items include: 

1. Coarse Coal Refuse Disposal - Phase 3 involves constructing an embankment 50 feet 
high to Elevation 500 using coarse coal refuse. The upstream slope of the embankment 
shall be constructed on a grade of 2.6H: 1 V and the downstream slope shall be on a 
grade of3H:1V. 

2. Fine Coal Refuse Disposal - Fine coal refuse slurry may be pumped into the 
impoundment upon the end of Phase 3 construction. Periodic relocation of the slurry 
discharge line shall be performed to promote a more uniform distribution of the fine 
coal refuse and to minimize the depth of clarified water impounded directly against the 
embankment slope. 

3. Decant Pipe - Construction of the decant pipe shall be performed concurrent with the 
construction of the Phase 3 embankment. The installation includes excavating a trench 
into the embankment and placing an HDPE pipe and appurtenant structures ( drop inlet, 
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(- ditch, filter and drainage diaphragm and outlet drain). The drop inlet shall be extended 
• vertically to Elevation 494.8 by adding the appropriate length of 18-inch diameter SDR 

26 HPDE pipe to the HDPE elbow attached to the transport section of the decant pipe. 
The decant pipe shall be installed in accordance with the details presented on Figure 
No. 13. 

4. Internal Drain - An internal drainage system consisting of a perforated pipe and gravel, 
both wrapped with filter fabric, shall be installed during the construction of Phase 3 to 
aid in controlling the phreatic level within the embankment. The location and invert 
elevations for the internal drain are presented on Figure No. 3. Details pertaining to 
the drain construction are provided in the guideline technical specifications and on 
Figure No. 9. 

5. Surface Drainage - Sedimentation/perimeter ditches shall be constructed as shown on 
Figure No. 3, to collect surface water and clarify the runoff before it is discharged into 
an existing channel. Ditch details are included on Figure No. 9. 

6. Instrumentation - Piezometer Nos. P-6, P-7, and P-8 shall be installed during Phase 3 
construction at the locations shown on Figure No. 3. The proposed piezometer tip 
elevations are presented on Figure No. 11 and the piezometer installation detail is 
presented on Figure No. 9. 

6.2 Phase 4 

Phase 4, which is shown in plan and cross section on Figure Nos. 4 and 8, respectively, requires 
approximately 0.5 years of coarse coal refuse production to construct. Pertinent construction 
items include: 

1. Embankment Construction - The Phase 4 embankment shall be situated approximately 
as shown on Figure No. 4 with an upstream toe at Elevation 446± and a final crest at 
Elevation 492. The embankment will require the placement of approximately 1.33 
million cubic yards of coarse coal refuse. The material used for the embankment 
construction shall be compacted to 95 percent of Standard Proctor maximum dry 
density. The moisture content of the material shall be within -2 to +3 percent of the 
optimum moisture content. As indicted on Figure No. 8 the upstream and downstream 
slopes of the Phase 4 embankment shall be constructed on a grade of 3 (horizontal) to 1 
(vertical). 

2. Fine Coal Refuse Disposal - During construction of the Phase 4 embankment, the fine 
coal refuse slurry shall continue to be pumped into the Phase 2 and 3 impoundment. 

3. Pump Installation - An operational pump, of sufficient capacity lo remove clarified 
water and normal precipitation, and associated discharge lines shall be installed during 
construction of Phase 4. The pump shall discharge into Sediment Pond No. 6 and/or 
the Freshwater Pond. 

6.3 Phase 5 
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Prior to Phase 5 embankment construction, the Phase 5 cell shall be excavated and general site 
preparation activities including topsoil removal, subsidence crack sealing, and proof rolling. Soft 
areas encountered during the proof rolling shall be compacted or the material shall be removed 
a.rid replaced with the same material as used in the Phase 5 embankment. Following subsidence 
crack sealing and proof rolling, the Phase 5 embankment shall be constructed using coarse coal 
refuse from the Pond Creek Mine No. 1. The approximate location of the Phase 5 embankment 
is shown in plan and cross section on Figure Nos. 5 and 8, respectively, requires approximately 
0.6 years of coarse coal refuse production to construct. Pertinent construction items include: 

1. Coarse Coal Refuse Disposal - Phase 5 involves constructing an embankment 50 feet 
high to Elevation 488 using coarse coal refuse. The upstream slope of the embankment 
shall be constructed on a grade of 3H: IV and the downstream slope shall be on a grade 
of3H:IV. 

2. Fine Coal Refuse Disposal - Fine coal refuse slurry may be pumped into the 
impoundment throughout Phase 5 construction. The average settled fine coal refuse 
level is expected to rise to Elevation 432± by the completion of the phase. Periodic 
relocation of the sluny discharge line shall be performed to promote a more uniform 
distribution of the fine coal refuse and to minimize the depth of clarified water 
impounded directly against the embankment slope. 

3. Internal drain - An internal drainage system consisting of either a geocomposite and 
perforated pipe or non-calcareous gravel wrapped with a geotextile and perforated 
pipe, shall be installed during the construction of Phase 5 to aid in controlling the 
phreatic level within the embankment. The location and invert elevations for the 
internal drain are presented on Figure No. 5. Details pertaining to the drain 
construction are provided in the guideline technical specifications and on Figure No. 9. 

4. Surface Drainage - Bench gutters shall be constructed as shovm on Figure No. 5, to 
collect and convey surface water runoff to the sediment ditches. Ditch details are 
presented on Figure No. 9. 

5. Instrumentation - Piezometer Nos. P-9, P-10 and P-11 shall be installed during Phase 5 
construction at the locations shown on Figure No. 5. The proposed piezometer tip 
elevations are presented on Figure No. 10 and the piezometer installation detail is 
presented on Figure No. 9. 

6. Decant Pipe - Construction of the decant pipe shall be performed concurrent with the 
construction of the Phase 5 embankment. The installation includes excavating a trench 
into the embankment and placing approximately 94 feet of HDPE pipe and appurtenant 
structures ( drop inlet, ditch, filter and drainage diaphragm and outlet drain). The drop 
inlet shall be extended vertically to Elevation 480 by adding the appropriate length of 
18-inch diameter SDR 26 HPDE pipe to the HDPE elbow attached to the transpori 
section of the decant pipe. The decant pipe shall be installed in accordance with the 
details presented on Figure No. 13. 
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7. Subsidence Crack Repair - The Phase 5 pool area will be examined for cracking and 
any areas containing cracks will be excavated to a depth of at least four feet, proof 
rolled, and backfilled and sealed with compacted coarse coal refuse placed to the 
compaction standard in the Guideline Technical Specifications. In the event that 
extensive, deep cracking is discovered, a slurry trench or cutoff trench will be 
extended to bedrock through the affected areas. The trench will be located beneath the 
underdrain alignment for Stage 5. If it is discovered that a slurry or cutoff trench is 
needed, a specific design will be submitted for approval pnor to its construction. Any 
additional cracks discovered after slurry pumping begins during Phase 5 will be sealed 
by directing the slurry into the pool over to the cracks. 

6.4 Phase 6 

Phase 6, which is shown in plan and cross section on Figure Nos. 6 and 8, respectively, requires 
approximately 0.7 years of coarse coal refuse production to construct. Pertinent construction 
items include: 

I. Coarse Coal Refuse Disposal - Phase 6 involves widening the Phase 4 embankment 
crest and downstream construction techniques. The upstream and downstream slopes 
of the embankment shall be constructed on a grade of3H:IV. 

2. Fine Coal Refuse Disposal - Fine coal refuse slurry shall continue to be pumped into 
the Phase 3/5 impoundment throughout Phase 6 construction. The average settled 
fine coal refuse level is expected to rise to Elevation 462± in Phase 5 by the 
completion of Phase 6. Periodic relocation of the slurry discharge line shall be 
performed to promote a more uniform distribution of the fine coal refuse and to 
minimize the depth of clarified water impounded directly against the Phase 5 
embankment slope. 

3. Pump Installation - An operational pump, of sufficient capacity to remove clarified 
water and normal precipitation, and associated discharge lines shall be installed 
during construction of Phase 6. The pump shall discharge into Sediment Pond No. 6 
and/or the Fresh Water Pond. 

4. Internal drain - An internal drainage system consisting of either a geocomposite and 
perforated pipe or non-calcareous gravel wrapped with a geotextile and perforated 
pipe, shall be installed during the construction of Phase 6 to aid in controlling the 
phreatic level within the embankment. The location and invert elevations for the 
internal drain are presented on Figure No. 6 Details pertaining to the drain 
construction are provided in the guideline technical specifications and on Figure No. 
9. 

5. Surface Drainage - Sedimentation/perimeter ditches shall be constructed as shown 
on Figure No. 6, to collect surface water and clarify the runoff before it is discharged 
into an existing channel. Ditch details are included on Figure No. 9. 
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6. Instrumentation - Piezometer Nos. P-12, P-13, P-15 and P-16 shall be installed 
during Phase 6 constmction at the locations shown on Figure No. 5.6. The proposed 
piezometer tip elevations are presented on Figure Nos. 10 and 11 and the piezometer 
installation detail is presented on Figure No. 9. 

7. Subsidence Crack Repair- Prior to construction of the Phase 6 embankment, the 
Phase 4 pool area, Phase 4 embankment, and Phase 6 foundation area will be 
examined for cracking and any areas containing cracks will be excavated to a depth 
of at least four feet, proof rolled, and backfilled and sealed with a compacted coarse 
coal refuse placed to the compaction standard in the Guideline Technical 
Specifications. In the event that extensive, deep cracking is discovered, a slurry 
trench or cutoff trench will be extended to bedrock through the affected areas. The 
trench will be located beneath the underdrain alignment for Stage 6. If it is 
discovered that a slurry or cutoff trench is needed, a specific design will be submitted 
for approval prior to its construction. Any additional cracks discovered after slurry 
pumping begins during Phase 6 will be sealed by directing the slurry into the pool 
over to the cracks. The Phase 4 embankment is the only embankment subject to 
subsidence cracking prior to slurry pumping. Any additional cracks discovered after 
slurry pumping begins during Phase 6 will be sealed by directing the slurry into the 
pool over to the cracks. 

6.5 Phase 7 

Phase 7, which is shown in plan and cross section on Figures Nos. 7 and 8, respectively, requires 
approximately 1.0 years of coarse coal refuse production to construct. Pertinent construction 
items include: 

I. Coarse Coal Refuse Disposal - Phase 7 involves raising the Phase 6 embankment crest 
46 feet to Elevation 538 using coarse coal refuse. Phase 7 will be constructed in three 
phases, A, B and C, to facilitate impacts by undermining. The upstrean1 and 
downstream embankment slopes shall be constructed to 3H:1V. The final 
embankment slopes shall be soil covered and vegetated in accordance with the Illinois 
reclamation permit. 

2. Fine Coal Refuse Disposal - Fine coal refuse slun-y shall be pumped into the Phase 5 
impoundment to maximum Elevation 480, at which time slurry shall begin to be 
pumped into the Phase 7 impoundment. The average settled fine coal refuse level is 
expected to rise to Elevation 464± by the completion of the Phase 7 embankment. 
Periodic relocation of the slurry discharge line shall be performed to promote a more 
uniform distribution of the fine coal refuse and to minimize the depth of clarified water 
impounded directly against the embankment slope. 

3. Surface Drainage - Bench and access road gutters shall be constructed as shown on 
Figure No. 7, to control and convey surface water runoff. Ditch details are presented 
on Figure No. 9. 
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4. Instrumentation - Piezometer Nos. P-14 and P-17 shall be installed, during Phase 7 
construction at the locations shown on Figure No. 7. Piezometer extension and 
installation details are presented on Figure No. 9. The piezometer tip elevations are 
specified on Figure Nos. 10 and 11. 

5. Decant Pipe - Construction of the decant pipe shall be performed concurrent with the 
construction of the Phase 7 embankment. The installation includes excavating a trench 
into the embankment and placing approximately 190 feet ofHDPE pipe and 
appurtenant structures ( drop inlet, ditch, filter and drainage diaphragm and outlet 
drain). The drop inlet shall be extended vertically to Elevation 530 by adding the 
appropriate length of 18-inch diameter SDR 26 HPDE pipe to the HDPE elbow 
attached to the transport section of the decant pipe. The decant pipe shall be installed 
in accordance with the details presented on Figure No. 13. 

6.6 Abandonment Plan 

An abandonment grading plan has been provided on Figure No. 12. Briefly, the 
impounding capability shall be eliminated by filling the impoundment with coarse coal 
refuse. The final embankment configuration shall be constructed to drain as per the lines 
and grades shown on Figure No. 12 and the entire site shall be soil covered and seeded in 
accordance with the Illinois reclamation permit. The plan shall be reevaluated prior to 
abandonment based on actual coal refuse production rates, existing site conditions and 
embankment configuration, and revised if necessary. 

7.0 ENGINEERING ANALYSES 

In support of the plan, engineering analyses included slope stability analyses and the hydrologic 
and hydraulic studies for the impoundment and surface drainage facilities. The calculations 
describing the design assumptions, methodology and results are included in Appendix B. 

7.1 Hydrologic and Hydraulic Analyses 

The proposed facility has been evaluated using storm criteria for high hazard dams. Upon the 
one-year anniversary and thereafter, the impoundment shall be capable of storing the runoff 
associated with a PMF design storm event plus three feet of freeboard. 

Evacuation of the stored water shall be accomplished by pumping for Phases 4 and 6. The 
required pumping capacity (1901.8 gallons per minute for Phases 4 and 6) is based on storing 
the runoff associated with two design stonn events and evacuating the runoff associated with 
one design storm event within a reasonable time period (approximately 30 days). Should the 
available storage capacity be reduced to one design storm event, the emergency pumps shall 
be mobilized to the site to evacuate the stored runoff and provisions shall be made so the 
pumps and associated discharge line are readily available, when needed. 

Evacuation of the stored runoff shall be accomplished by means of a decant pipe for the 
( Phases 3, 5 and 7 impoundments. The required pipe size, 18-inch SDR 26, is based on 
\__. evacuating 90% of the runoff associated with one design storm event within 10 days. 
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7.2 

The surface drainage facilities, including road and bench gutters, and Ditches C through M 
have been sized to convey runoff associated with the 100-year, 6-hour recurrence interval 
storm event. The computed peak discharges were estimated using the computer program 
SedCad developed by the University of Kentucky. All permanent facilities have been 
designed with appropriate protection to minimize the potential for channel erosion. Details 
for the surface drainage facilities are presented on Figure No. 9. 

Slope Stability Analyses 

Slope stability analyses have been performed for the upstream and dovmstream slopes of 
the Phases 5 and 7 embankments using PCSTABLS, a computerized version of the 
modified Bishop Method of Slices, developed by Purdue University and the Indiana State 
Highway Commission. The critical potential failure surfaces, minimum factors of safety, 
and material properties used in the slope stability analyses are presented on Figure Nos. 10 
and 11 and in the calculation brief. 

Slope stability was analyzed for both static and seismic (pseudo static) loading conditions 
for the downstream and upstream embankment slopes. For the static analysis, effective 
properties for the coal refuse and existing soil were used. For the pseudo-static analysis, 
total stress properties were used for the existing soils. The use of effective stress properties 
for the coal refuse and total stress properties for the existing cohesive soils is appropriate, 
giving the effects of the sudden loading in an earthquake event and the relatively slow 
drainage characteristics of the soils. Also, for the pseudo-static analysis, a horizontal 
acceleration of0.15g<4

) was used. The phreatic level used in the stability analyses was 
conservatively based on top flow line calculations perfom1ed on a transformed section. The 
transformed section was based on the horizontal permeability of the embankment material 
being nine times greater than the vertical permeability. The engineering properties of the 
embankment material were based on laboratory test results and our experience with similar 
materials. 

The most critical potential long-term failure surfaces, as shown on Figure Nos. 10 and 11, 
are summarized below: 

Minimum Minimum 
Stage Case Static F.S. Seismic F.S. 

Phase 3 Downstream 1.51 1.23 
Upstream 1.89 1.20 

Phase 5 Downstrean1 1.50 1.26 
Upstream 1.76 1.32 

Phase 7 Downstream 1.52 1.20 
Upstream 1.82 1.26 

<
4> National Earthquake Hazards Reduction Program, Part I, Provisions for the Development of Seismic Regulations 
for New Buildings, Map 1, I 991 Edition. 
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As indicated in the above table, the computed factors of safety meet the minimum requirements 
(1.5 and 1.2 for the static and seismic cases, respectively). 

8.0 SUMMARY 

The design plans for the proposed Pond Creek No. I Mine Coal Refuse Disposal Facility No. 2 
(Phases 3 through 7) are based on the subsurface exploration program, field and laboratory 
testing, and the engineering analyses described herein. The plan should provide disposal for 
approximately 3.3 years of coarse coal refuse and 5.8 years of fine coal refuse. 

We trust that the plans, design calculations and guideline technical specifications described herein 
are acceptable to Williamson Energy and the appropriate regulatory authorities. In preparing this 
document, our professional services have been performed with care and skill ordinarily exercised 
by reputable members of the profession practicing under similar conditions at the same time and 
the same or similar locality. No warranty, expressed or implied, is made by rendition of these 
consulting services or by furnishing oral or written reports of the findings made. 

If there are any questions, or if further clarification is required, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

~cev2-tL-
Harold L. Owens, P. E. 
Senior Epgineer 

~~z<---
Principal Engineer 

HLO/CEY:jea 
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APPENDIX A 

GUIDELINE TECHNICAL SPECIFICATIONS 
ENGINEERING DESIGN PLAN 

POND CREEK MINE NO. 1 
PROPOSED COAL REFUSE DISPOSAL FACILITY NO. 2 

WILLIAMSON COUNTY, ILLINOIS 
WILLIAMSON ENERGY, LLC 

JOHNSON CITY, ILLINOIS 

INTRODUCTION 

These specifications are intended to serve as guidelines for the construction of the Pond Creek 

No. 1 Mine Coal Refuse Disposal Facility No. 2 to serve Williamson Energy, LLC's (Williamson 

Energy) coal preparation plant in Williamson County, Illinois. The information contained herein, 

including the accompanying drawings which illustrate the disposal plan, is sufficiently detailed to 

provide Williamson Energy with the technical guidance required to perform coal refuse disposal 

operations in a manner consistent with the design assumptions and sound engineering practice. 

These specifications are intended to be supplemented with periodic site visits by persons 

knowledgeable of the design in order to conduct inspections of the construction procedures, 

conduct field tests and, if necessary, obtain samples and perform laboratory testing. 

The specifications have been prepared to aid Williamson Energy in the design, planning, a."ld 

construction of the specific project. Its scope is limited to the project and location described 

herein and represents our understanding of the significant aspects relevant to the planned 

operations. If there are any differences in location and/or design features, the modification 

should be reviewed to determine if revision of conclusions or recommendations is required. 

This refuse disposal plan provides for the construction of a two embankments sharing a common 

side, utilizing coarse coal refuse to form an impoundment for the disposal of fine coal refuse 

slurry. The disposal plan for the facility will provide approximately 4 years of coarse and 7 years 

of fine coal refuse disposal capacity based on refuse production rates supplied by Williamson 

Energy. 

Briefly, the work items required in the coal refuse disposal plan include: 

1. Site Preparation - In areas of embankment construction, the site preparation items include 

( topsoil stripping and stockpiling and proofrolling/sealing. During the disposal operations, 
~-
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2. 

3. 

benching of each lift of material into existing slopes shall be required as well as scarifying 

previously compacted surfaces. 

Embankment Construction - Coarse coal refuse embankments shall be constructed to 

provide disposal capacity for approximately 7 years of fine coal refuse. 

Subsurface Drainage - An internal drainage system shall be installed in the Phases 5 and 6 

embankment to aid in controlling the phreatic level. 

4. Fine Coal Refuse Disposal- Upon commencement of Phase 4 construction, fine coal refuse 

slurry may be pumped into the Phase 3 impoundment. A water pumping system shall be 

used to remove excess clarified slurry water and precipitation from the impoundment. 

5. Surface Drainage Facilities - To control and direct surface water runoff from the 

embankment and road ditches, Ditches C through M shall be constructed concurrent with 

construction operations. 

6. Abandonment - An abandonment grading plan has been provided. The plan shall be re­

evaluated prior to abandonment based on actual coal refuse production rates, existing site 

conditions and embankment configuration, and revised if necessary. 

7. Revegetation - To control erosion and provide an acceptable post mining land use, all 

completed embankment surfaces shall be revegetated in accordance with Williamson 

Energy's Mine Permit. 

8. Monitoring and Maintenance -A program ofregular monitoring and maintenance of the 

disposal operations is described herein. 

The following drawings form a part of these specifications: 

FIGURE DRAWING 
NO. NO. TITLE 

I B05-330-T2 Title Sheet 
2 B05-330-Ml9 Plan - Existing Conditions 
~ B05-330-M30 Plan - Phase 3 pi-"7 .J 

4 B05-330-M31 Plan - Phase 4 --~ 
5 B05-330-M32 Plan - Phase 5 1 ef--
6 B05-330-M34 Plan - Phase 6 ~ 7 B05-330-M33 Plan - Phase 7 
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FIGURE 
NO. 

DRAWING 
NO. TITLE 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

B05-330-El3 
B05-330-El4 
B05-330-El2 
B05-330-M20 
B05-330-E24 
B05-330-E22 
B05-330-M36 
B05-330-M30 
B05-330-M32 
B05-330-M33 
B05-330-M34 

Sections C-C and D-D 
Details 
Slope Stability Analysis 
Abandonment Plan 
Decant and Uniform Section Mat Installation Details 
Section E-E 
Mining/Impoundment Construction Timing Map 

1.0 SITEPREPARATION 

1.01 General 

Beneath all areas of the coarse coal refuse embankment, site preparation shall be 

required. 

1.02 Stripping and Topsoil Removal 

Stripping and stockpiling of topsoil and root matter are required to provide an 

adequate foundation for facility construction. All topsoil shall be removed prior to 

embankment construction. The stripped topsoil shall be stockpiled. 

1.03 Surface Sealing/Proofrolling 

The footprint of the embankment shall be proofrolled following stripping and topsoil 

removal to seal and compact the foundation soils. A minimum of three passes shall 

be made over each area using a large sheepsfoot roller or rubber-tired equipment (i.e. 

loaded truck) to produce a minimum dry density equivalent to 95 percent of the 

maximum dry density attainable by the Standard Proctor method of compaction 

(ASTM D 698). Any soft or wet soils shall be removed to a minimum depth of2 feet 

below the previously excavated surface and replaced with coarse coal refuse. The 

over-excavated area shall be backfilled in 12-inch lifts, and compacted to 95 percent 

of the Standard Proctor maximum dry density (ASTM D 698). 
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Random in-place density testing shall be performed thronghout the impoundment area 

to verify that the existing stripped surface is compacted to 95 percent of the Standard 

Proctor maximum dry density prior to fine coarse coal refuse slurry disposal. 

2.0 EMBANKMENT CONSTRUCTION 

2.0 I General 

To provide storage capacity for approximately 4 years of coarse and '/ years of fine 

coal refuse, 3 embankments shall be constructed of coarse coal refuse sharing a 

common side. Drawing Nos. B05-330-M30, B05-330-M3 l, B05-330-M32, 

B05-330-M33, B05-330-M34 and B05-330-E13 present the plans and section of the 

proposed embankment phases. 

Sediment control shall be provided by the combination sediment/perimeter ditches. 

Conveyance ditches shall be constructed to convey surface runoff to the 

sediment/perimeter ditches. 

2.02 Coarse Coal Refuse Placement and Compaction 

a. Lines and Grades - Coarse coal refuse shall be placed to the lines and grades 

shown on the drawings for the various stages. Control for placement can be 

established from the coordinate system provided on the drawings. 

b. Material: Run-of-plant coarse coal refuse from the coal preparation plant shall be 

used for the embankment construction. Placement and compaction of the refuse 

shall be in accordance with Sections 2.02.c and d. 

c. Placement: Coarse coal refuse shall be spread in lifts not more than I foot thick 

when compacted. Material that is too wet to be properly compacted shall be 

spread and graded to facilitate drainage. Upon drying to within the acceptable 

moisture content range, compaction shall proceed. 

d. Compaction: The coarse coal refuse in the impounding embankment shall be 

spread in layers having a compacted thickness of I foot or less. The material shall 

be compacted by routing heavy equipment ( dozers, trucks, etc.) over it or utilizing 

specialized compaction equipment to attain the specified degree of compaction. 
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No special compaction procedures are anticipated to be required to provide 

resulting densities which are consistent with those used in the design. A field 

density testing program shall be conducted during the placement operations to 

determine the actual dry density being achieved. 

Field density testing of the foundation soil and coarse coal refuse placed in the 

embankment areas shall be performed to confirm that the compactive effort 

employed is yielding an in-place dry density of at least 95 percent of the maximum 

density obtainable by the Standard Proctor Compaction Method (ASTM D 698). 

Density testing shall be performed at equivalent frequencies of one test per 2,000 

cubic yards of material placed and compacted and at least one test for each lift. 

Locations, elevations and dates of the tests shall be recorded and maintained for 

documentation purposes. The moisture at time of compaction shall be within the 

range of optimum moisture by-2 percent to +3 percent. If in-place dry densities 

are observed to be less than that required, additional compaction shall be 

performed on the effective test area and the area retested. Such work shall 

continue until satisfactory results are obtained. 

At least one Standard Proctor test of the material shall be verified for every 20 

field density tests performed. Additionally, should mining or preparation plant 

operations change such that a change in refuse material properties is anticipated, 

the Proctor shall be verified. 

e. Construction Procedures: The work surface shall be advanced upward in nearly 

horizontal layers. To minimize penetration of precipitation, the work surface shall 

be sloped to drain and backbladed as the material is spread. No fill shall be 

placed that is or on frozen material. If the surface where fill is to be placed is 

frozen, the frozen material shall be removed over an area where one day's refuse 

will be placed prior to placement of a new lift. The frozen material shall be stored 

until it is thawed and then replaced. Surface material in the impounding 

embankment too wet to support construction equipment shall be removed to 

expose drier material prior to placement of the next refuse layer. After drying, 

these wet materials can be reused in the embankment. As the level of the 

embankment is raised, it shall be graded smoothly to the contours shown on the 

plans. Coarse coal refuse placement guidelines are contained in Appendix E. 
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2.03 Survey Control 

Survey control shall include establishment of permanent monuments outside of, but 

adjacent to the refuse disposal facility and underground mining limits. This control 

shall be used for the management of day-to-day operations. 

2. 04 Subsurface Drains 

a. General - To minimize the possible rise in the phreatic level as the impoundment 

level rises, internal underdrains shall be installed within the embankment. The 

drains shall consist of either a geocomposite drainage material or non-calcareous 

gravel both with an HDPE perforated pipe wrapped entirely with geotextile. The 

approximate alignment and elevations of the drains are indicated on Drawing 

Nos. B05-330-M30, B05-330-M32 and B05-330-M34. The underdrain details 

are presented on Drawing No. B05-330-E14. 

b. Filter Fabric - The filter fabric shall be "Propex 4550" manufactured by Propex 

Fabrics, Inc., or an approved equivalent geotextile that is ultraviolet stabilized to 

resist deterioration. The filter fabric shall be protected from ultraviolet exposure 

during storage. 

c. Pine - The pipe used in the internal drain shall be a 12-inch diameter, SDR-13.5 

or 26.5, perforated high-density polyethylene pipe as specified on the individual 

phase drawings. The perforations shall be in accordance with the detail on 

Drawing No. B05-330-E14. The outlet pipes shall not be perforated. 

d. Rock Gravel - Competent, durable, clean gravel in the size range of¼" to 1 ½" 

shall be used in the drains. The gravel shall consist of non-acid, non-toxic, non­

calcareous rock that will not slake in water or degrade to soil material during the 

life of the facility, and which is free of coal, clay or other non-durable material. 

e. Geocomposite - If a geocomposite drainage material is selected for the drain in 

lieu of the river gravel, the geocomposite shall be PermaNet HL, manufactured 

by GSE Lining Technologies, or equivalent. The geocomposite shall be entirely 

wrapped with filter fabric and shall be wrapped around the HDPE perforated 

collection/conveyance pipe. The geocomposite underdain detail is presented on 

Drawing No. B05-330-E14. 
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3. Installation - Details pertaining to the internal drains are presented on Drawing 

No. B05-330-E14. As shown on the drawing, the pipe shall be wrapped entirely 

with filter fabric with a minimum 2-foot overlap. The drain shall be constructed 

to the dimensions shown on the drawing. 

The installation of the underdrains shall be monitored by the engineer responsible 

for certifying the construction of the embankment or by a qualified person 

designated by the engineer. 

2.05 Piezometers 

Piezometers shall be installed at the locations shown on the drawings and in 

accordance with the detail on Drawing No. B05-330-E14. Clean concrete sand may 

be substituted for the pea gravel if the latter is difficult to obtain. The perforated 

section of the piezometer pipe shall be wrapped with filter fabric. Bentonite seals 

shall be placed immediately above the perforated section and just below the ground 

surface to isolate the piezometer tip from potential perched water tables and 

minimize any influence associated with surface water. 

2.06 Refuse Haul and Access Road Construction 

An access road shall be extended to refuse facility operations as shown on the 

drawings. Throughout construction, access roads on the refuse pile shall be 

constructed to provide routes for access to the impoundment. Variations of road 

width or grade shall be determined by Williamson Energy based upon site-specific 

considerations. The locations of the roads may vary from the roads shown on the 

drawings provided the specified crest widths and embankment slope grades are 

maintained. 

2.07 Decant Installation 

a. General 

To aid in maintaining a normal pool elevation in the impoundment and to provide a 
mechanism to evacuate stored storm runoff, a 18-inch outside diameter, SDR 26 high 
density polyethylene (HDPE) decant pipe shall be installed at the elevations shown on 
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Drawing No. B05-330-El3 and B05-330-E32 where it shall discharge into a surface 
drainage ditch. 

b. Decant Pipe 

The pipe used for decant construction shall be 18-inch outside diameter, SDR 26 
HDPE pipe (average inside diameter of 1 .38 feet). The pipe joints shall be welded 
(fused) all around and pressure tested. Pressures used for the testing shall be for the 
maximmn anticipated static water head of approximately 13 feet or approximately 6 
pounds per square inch (psi) measured at the outlet end of the pipe. The pipe shall 
be tested prior to backfilling to facilitate repair or rewelding. End caps used for the 
pressure testing shall be welded sufficiently to withstand the test pressures. A 
pressure relief valve and pressure gauge shall be mounted on the downstream end of 
the pipe. The pipe shail maintain the constant test pressure for a minimum time 
period of 2 hours. No leakage is recommended, so extreme care shall be taken to 
account for any water added to or discharged from the pipe to maintain the specified 
test pressures. Records of the testing shall be maintained. Safety precautions for 
conducting the pressure testing shall be in accordance with current MSHA and 
Occupational Safety and Health Administration (OSHA) guidelines. 

2.08 Pipe Installation 

a. General - The decant pipe shall be installed on an adequate foundation in a 
manner to minimize differential settlement and excessive seepage along the 
outside of the pipe. All pipe installation shall be supervised by qualified 
personnel familiar with the intent of the design and knowledge of proper 
installation procedures. 

b. Alignment - The pipe shall be placed in a trench excavated into the embankment 
at elevations shown on B05-330-El4 and B05-330-E32 and at a location 
determined by the engineer. Compacted fill used to level the pipe subgrade and 
form the bedding shall be a minimum of 6 inches thick, but shall not exceed 
approximately 2 feet beneath the pipe invert. Compaction shall be achieved in 
accordance with the detail presented on Drawing No. B05-330-E24 and Section 
2.08e of these specifications. The decant drop inlet shall extended vertically 
from the upstream end of the pipe to the elevations shown on Drawing No. B05-
330-El3 and B05-330-E32. 

c. Foundation Preparation - A 4-foot wide (minimum) trench shall be excavated at a 
location, determined by the Engineer, as per the detail presented on Drawing No. 
B05-330-E24. The trench shall be excavated 2 feet (minimum) below the final 
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pipe invert. The backfill envelope shall be placed, as per the details shown on 
Drawing No. B05-330-E24 and in accordance with these specifications. 

d. Pipe Connections - To provide a water-tight seal, the joints shall be welded 
(fused) sufficiently to withstand the design internal water pressure (6 psi, 
minimum) without leakage. 

e. Backfilling - The backfill envelope, as shown on Drawing No. B05-330-E24, 
shall be raised uniformly on both sides of the pipe in 6-inch thick layers (8-inch 
thick loose lifts) and compacted to a density greater than or equal to 100 percent 
Standard Proctor maximum dry density (ASTM D 698) within -2 to + 3 percent of 
the optimum water content. The bedding material shall be shaped to embed the 
18-inch HDPE a minimum of 4 inches. One field density test (minimum) shall 
be performed for every 200 cubic yards of backfill placed and compacted with at 
least one test per lift. 

f. Materials for Backfill - Materials used for backfilling shall consist of coarse coal 
refuse, free of any particles larger than 3 inches in any dimension. 

2. 09 Drop Inlet 

a. General - To facilitate the installation of the trash rack and to prevent fines from 
entering the decant pipe, a drop inlet fabricated out of a 18-inch diameter SDR 26 
HDPE 90 degree elbow shall be used. The elbow shall be fuse welded to the 
decant transport section and to the drop inlet riser. 

b. Riser- The riser used to extend the drop inlet shall be 18-inch outside diameter, 
SDR 26 HDPE pipe, flange fitted at one end to facilitate connection to the trash 
rack. The riser connections shall be in accordance with the manufacturer's 
recommendations. 

2.10 Trash Rack 

a. General - To prevent large particles from entering and possibly clogging the 
decant pipe, a trash rack design has been provided. The trash rack shall be bolted 
to the riser pipe and can be removed for extension of the decant pipe. The trash 
rack may be fabricated with readily available parts. 

b. Material - Materials required for the trash rack include 1 inch by 1 inch by 1/8-
inch angle irons, No. 4 rebar, and 1/8-inch thick steel plate. Details are shown on 
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Drawing No. B05-330-E24. The trash rack shall be flange fitted and bolted to 
the riser flange. 

c. Paint - The trash rack shall be protected with rust-resistant paint after fabrication. 
The trash rack shall be inspected periodically and any damage repaired 
accordingly. 

2.11 Filter and Drainage Diaphragm 

a. General - A filter diaphragm shall be installed, as shown in plan and in detail on 
Drawing No. B05-330-E24, to minimize internal erosion (piping) along the 
decant. 

b. Material - The diaphragm shall be constructed of hard, durable, non-calcareous 
aggregate within the following gradation range and wrapped entirely in "Propex 
4550" filter fabric or an equivalent approved by the Engineer. 

Sieve Size 
3-inch 
1-1/2-inch 
3/4-inch 
3/8-inch 
No.4 
No.10 
No. 20 
No. 40 
No. 60 
No. 140 
No. 200 

Percent Finer 
100 

84 to 100 
36 to 100 
6 to 100 
0 to 52 
0 to 10 
0 to 9 
0 to 8 
0 to 7 
0 to 6 
0 to 5 

c. Filter and Drainage Diaphragm Outlet Drain - To convey seepage collected by the 
filter and drainage diaphragm to a surface drainage ditch, an outlet drain shall be 
constructed, as shown on Drawing No. B05-330-E24. The drain shall be 
constructed in accordance with the detail presented on Drawing No. B05-330-E24. 

3.0 FINE COAL REFUSE DISPOSAL 

3.01 General 

Fallowing disposal of the fine coal refuse in the Phase 2 impoundment to maximum 

Elevation 496, fine coal refuse shall be disposed in the Phase 3 impoundment. The 

slurry line(s) shall be periodically moved along the slope of the impoundment to 
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maintain a relatively uniform fines level within the impoundment. Discharge shall 

initiate on the impoundment bottom and continue on fine coal refuse beaches as the 

slurry settles. In no case shall direct discharge onto embankment slopes be allowed. 

3.02 Clarified Water Removal 

Clarified water from the slurry impoundment shall be removed by a pumping system 

and directed into the proposed perimeter ditch system or to the coal preparation plant. 

The water level in the impoundment shall be maintained as low as practicable. 

SURF ACE WATER DRAINAGE FACILITIES 

4. 01 General 

A system of sediment/perimeter ditches, access road gutters, bench gutters, and 

conveyance ditches shall be constructed to control surface runoff and minimize 

erosion. All runoff collected from the embankment area will be directed toward 

proposed sediment/perimeter ditches located at the toe of the Phases 5 and 7 

embankment slopes. The conveyance ditches convey the flow from the 

embankment benches to the sediment/perimeter ditches. 

4.02 Ditches C through M 

To convey runoff from the embankment and slopes to the sediment/perimeter 

ditches, Ditches C through M, shall be constructed. The ditch locations are shown 

on the drawings and details presented on Drawing No. B05-330-El4. The final 

ditches shall be lined with the erosion protection specified on Drawing No. B0S-

330-El 4. Temporary ditches shall be maintained around the base of the slopes. 

Any erosion damage sustained shall be inunediately repaired. 

4.03 Access Road Gutters 

Surface runoff intercepted by access roads shall be kept off the road surface and in 

gutters on the uphill side. The roadway shall slope toward the gutter with the gutter 

approximately the same gradient as the access road. Permanent gutters shall be 

provided at abandonment with erosion protection (riprap) as shown in detail on 

Drawing No. B05-330-El4. 
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4.04 Rock Riprap 

Where rock riprap protection is required in ditches and gutters because of high flow 

velocity, the riprap must have the following characteristics: 

a. Material - Riprap shall be hard, durable cobbles and boulders of sandstone or 

limestone in the sizes specified on the details. 

b. Size Gradation - Riprap size shall be predominantly in the range specified on the 

drawings. Smaller stones and cobbles shall be used to fill the voids between 

larger pieces. 

c. Subgrade Preparation - The riprap subgrade shall be well compacted before 

riprap is placed. A layer of "Propex 4550" filter fabric, or approved equivalent, 

shall be placed on the subgrade prior to the riprap placement. 

d. Riprap Placement - Riprap shall be spread to the thickness required in a single 

lift. In lieu of riprap, 8-inch filter point mat or 4-inch uniform section may be 

used. The mat shall be keyed 18 inches (minimum) along both edges of the ditch 

and at the upstream end of each section. The mat shall be underlain with Propex 

4550 filter fabric and installed in accordance with the manufacturer's 

recommendations. If uniform section mat is used, weep holes shall be provided 

at 15-foot elevation intervals. 

e. Grouted Riprap - The grout shall be a sand-concrete mixture, proportioned to 

result in a minimum 28-day compressive strength of 2000 pounds per square 

inch (psi). The stones shall be thoroughly moistened and any excess fines shall 

be sluiced to the underside of the stone blanket before grouting. The grout may 

be delivered to the site by any means that will assure uniformity and prevent 

segregation of the particles. The grout shall be vibrated by mechanical means to 

achieve grout penetration. If pressure grouting is used, care shall be taken to 

avoid unseating the stones. Penetration of the grout shall be to the depth 

specified. For a smooth surface, grout shall fill the void spaces to within ½-inch 
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of the surface. Weep holes shall be provided through the blanket. A weep hole 

detail is presented on Drawing No. B05-330-E24. 

Grout shall be placed only when the temperature is above 35 degrees Fahrenheit 

and rising. It shall be protected from freezing and cured the same as for 

concrete. After grouting is completed, no weight shall be placed on the grouted 

riprap until the grout has cured properly. 

5.0 REVEGETATION OF COMPLETED AREAS 

Revegetation of coarse coal refuse slopes can be accomplished by placing a cover of 

natural soil or other materials capable of supporting vegetation and subsequent 

planting to establish a continuous stand of vegetation. Soil cover and vegetation shall 

be in accordance with the Illinois reclamation permit. 

6.0 MONITORING AND MAINTENANCE 

6.01 Piezometers and Irnpoundment Level 

Water level readings from the piezometers and the impoundment level shall be 

recorded at 7-day intervals and compared to the levels used in the design. The 

piezometers shall be flushed on an annual basis to ensure they are functioning 

properly. Should the piezometers become damaged during operations, they shall be 

repaired or replaced. Maximum piezometer water levels used in the design of the 

embankments are shown on Drawing No. B05-330-E12. 

6.02 General Observations 

Observations of the embankment and its appurtenant structures shall be made at 7-day 

intervals and immediately following any unusual events such as floods, heavy 

rainfalls, abnormal structural behavior, etc. Any unusual features shall be reported 

immediately to the engineer responsible for ce1tifying the construction. 

a. Embankment Slopes - Any irregularities such as scarps, wet areas, or vegetation 

disturbance shall be recorded. 
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b. Working Disposal Surface - Irregularities shall be recorded. 

c. Access Road Gutters and Discharge Channels - General condition of channels, 

soil erosion adjacent to or beneath riprap and seeded slopes, blockage by debris, 

etc. shall be noted. 

d. Vicinity of the Embankment - General conditions throughout the area of the 

embankment shall be observed to note any changes which could be associated 

with the behavior of the embankment and its foundation. 

6.03 Maintenance 

The following maintenance shall be performed regularly: 

a. Routine Maintenance - Maintenance, including replacement or patching of 

grouted riprap, regrading temporary bench and haul road gutters, backfilling of 

erosion rills and gullies, removal of debris from the ditches at the site, etc. shall 

be performed. 

b. Maintenance After Unusual Meteorological Events (Heavy Precipitation Events 

and Floods). - The most important maintenance tasks at these times are the 

timely backfilling of all erosion scarps and slumps and the repair and 

improvement of drainage systems and riprap. 

c. Maintenance After Abnormal Changes in the Behavior of the Structure - If 

abnormal behavior of any portion of the embankment is observed, qualified 

persons knowledgeable of the facility design characteristics shall be advised 

immediately and any recommended maintenance measures undertaken. 

6.04 Data Review 

All facility performance data and data obtained during periodic inspections and 

maintenance shall be reviewed by qualified persons knowledgeable of the facility 

construction and disposal requirements, including the design recommendations 

presented in these documents. 
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PROJECT NO.: B05-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE 3 EMB VOL 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA (SQ.FT.I 

448 1492.00 1.49E+03 

450 9378.00 9.38E+03 

452 59355.00 5.94E+04 

454 191900.00 1.92E+05 

456 402469.00 4.02E+05 

458 658834.00 6.59E+05 

460 758365.00 7.58E+05 

462 879571.00 8.80E+05 

464 1046947.00 1.05E+06 

466 1104465.00 1.10E+06 

468 1058055.00 1.06E+06 

470 1018799.00 1.02E+06 

480 783830.00 7.84E+05 

490 470621.00 4.71 E+05 

500 163687.00 1.64E+05 

1-,. 

VOLUME COMPUTATIONS 

AVG AREA ISQ.FT.l CHANGE IN EL 

5.44E+03 2 

3.44E+04 2 

1.26E+05 2 

2.97E+05 2 

5.31E+05 2 

7.09E+05 2 

8.19E+05 2 

9.63E+05 2 

1.08E+06 2 

1.08E+06 2 

1.04E+06 2 

9.01E+05 10 

6.27E+05 10 

3.17E+05 10 

CALCS. BY: JLH 10-22-07 

CHECKED BY: M0:3 

VOL (CU.FT.l CUM. VOL ICU.FT.I 

0.00E+00 
1.09E+04 

• .09E+04 
6.87E+04 

7.96E+04 
2.51 E+05 

3.31E+05 
5.94E+05 

9.25E+05 
1.06E+06 

• .99E+06 
1.42E+06 

3.40E+06 
1.64E+06 

5.04E+06 
1.93E+06 

6.97E+06 
2.15E+06 

9.12E+06 
2.16E+06 

'.13E+07 
2.08E+06 

1.34E+07 
9.01 E+06 

2.24E+07 
6.27E+06 

2.86E+07 
3.17E+06 

3.18E+07 

0 

CUM VOUCU.YDJ 

0.00E+00 

4.03E+02 

2.95E+03 

1.23E+04 

3.43E+04 

7.36E+04 

1.26E+05 

1.87E+05 

2.58E+05 

3.38E+05 

4.18E+05 

4.95E+05 

8.29E+05 

1.06E+06 

1.18E+06 

(\\ 
l~, 
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AllianceLI 
Consulting, Inc. 

Engineers · Constructors· Scientists 

PROJECT NO.: B05-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE 3 IMP VOL 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA (SQ.FT.) 

452 1727.00 1.73E+03 

454 12582.00 1.26E+04 

456 46388.00 4.64E+04 

458 182827.00 1.83E+05 

460 514141.00 5.14E+05 

462 710341.00 7.10E+05 

464 758662.00 7.59E+05 

466 783329.00 7.83E+05 

468 807685.00 8.08E+05 

470 832117.00 8.32E+05 

480 957207.00 9.57E+05 

490 1087747.00 1.09E+06 

500 1223738.00 1.22E+06 

(~ 

VOLUME COMPUTATIONS 

AVG AREA (SQ.FT.) CHANGE IN EL. 

7.15E+03 2 

2.95E+04 2 

1.15E+05 2 

3.48E+05 2 

6.12E+05 2 

7.35E+05 2 

7.71E+05 2 

7.96E+05 2 

8.20E+05 2 

8.95E+05 10 

1.02E+06 10 

1.16E+06 10 

CALCS. BY: JLH 10-22-07 

CHECKED BY: /110!3 

VOL. (CU.FT.) CUM. VOL. ICU.FT.) 

0.00E+00 
1.43E+04 

1.43E+04 
5.90E+04 

7.33E+04 
2.29E+05 

3.02E+05 
6.97E+05 

9.99E+05 
1.22E+06 

2.22E+06 
1.47E+06 

3.69E+06 
1.54E+06 

5.23E+06 
1.59E+06 

6.83E+06 
1.64E+06 

8.47E+06 
8.95E+06 

1.74E+07 
1.02E+07 

2.76E+07 
1.16E+07 

3.92E+07 

0 

CUM VOL.ICU.YD.) 

0.00E+00 

5.30E+02 

2.71E+03 

1.12E+04 

3.70E+04 

8.24E+04 

1.37E+05 

1.94E+05 

2.53E+05 

3.14E+05 

6.45E+05 

1.02E+06 

1.45E+06 

c, 
\~ 
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PROJECT NO.: 805-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE 4 EMS VOL 

SCALE: 1 

ELEV. IFTl PLANIM. READING AREA ISQ.FT.l 

444 26965.00 2.70E+04 

446 222931.00 2.23E+05 

448 649798.00 6.S0E+0S 

450 823513.00 8.24E+05 

452 962794.00 9.63E+05 

454 1087982.00 1.09E+06 

456 1085414.00 1.09E+06 

458 1055127.00 1.06E+06 

460 1024374.00 1.02E+06 

462 995317.00 9.95E+05 

464 966870.00 9.67E+05 

466 934862.00 9.35E+05 

468 893583.00 8.94E+05 

470 852054.00 8.52E+05 

480 640656.00 6.41E+05 

490 423007.00 4.23E+05 

492 378726.00 3.79E+05 

~ 

0 
VOLUME COMPUTATIONS 

CALCS. BY: JLH 10-22-07 

CHECKED BY: \'ID(:, 

AVG AREA tSQ.FTJ CHANGE IN EL. VOL. ICLI.FT.l CUM. VOL. ICU.FT.\ CUM VOL.ICU.YD.I 

0.00E+00 0.00E+00 
1.25E+05 2 2.50E+05 

2.50E+05 9.26E+03 
4.36E+05 2 8.73E+05 

1.12E+06 4.16E+04 
7.37E+05 2 1.47E+06 

2.60E+06 9.61E+04 . 
8.93E+05 2 1.79E+06 

4.38E+06 1.62E+05 
1.03E+06 2 2.05E+06 

6.43E+06 2.38E+05 
1.09E+06 2 2.17E+06 

8.61E+06 3.19E+05 
1.07E+06 2 2.14E+06 

1.07E+07 3.96E+05 

1.04E+06 2 2.08E+06 
1.28E+07 4.75E+05 

1.01E+06 2 2.02E+06 
1.48E+07 5.50E+05 

9.81E+05 2 1.96E+06 
1.68E+07 6.23E+05 

9.51E+05 2 1.90E+06 
1.87E+07 6.93E+05 

9.14E+05 2 1.83E+06 
2.05E+07 7.61E+05 

8.73E+05 2 1.75E+06 
2.23E+07 8.25E+05 

7.46E+05 10 7.46E+06 
2.97cc+07 1.10E+06 

5.32E+05 10 5.32E+06 
3.51E+07 1.30E+06 

4.01E+05 2 8.02E+05 
3.59cc+07 1.33E+06 @ 
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AllianceL7 
Consulting, Inc. 

Engineers · Constructors· Scientists 

PROJECT NO.: B05-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE 5 EMB VOL 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA !SQ.FT.I 

438 21629.00 2.16E+04 

440 130414.00 1.30E+05 

442 409056.00 4.09E+05 

444 870852.00 8.71E+05 

446 1216453.00 1.22E+06 

448 1301135.00 1.30E+06 

450 1258983.00 1.26E+06 

452 1216544.00 1.22E+06 

454 1173815.00 1.17E+06 

456 1130800.00 1.13E+06 

458 1087496.00 1.09E+06 

460 1043904.00 1.04E+06 

462 1000025.00 1.00E+06 

464 955856.00 9.56E+05 

0 
VOLUME COMPUTATIONS 

CALCS. BY: JLH 10-22-07 

CHECKED BY: l'\00. 

AVG AREA (SQ.FT.) CHANGE IN EL. VOL. /CU.FT.\ CUM. VOL. /CU.FT.\ CUM VOL.(CU.YD.) 

0.00E+OO 0.00E+00 
7.60E+04 2 1.fi2E+05 

1.52E+05 5.63E+03 
2.70E+05 2 5.,I9E+05 

6.92E+05 2.56E+04 
6.40E+05 2 1.28E+06 

1.97E+06 7.30E+04 
1.04E+06 2 2.09E+06 

4.06E+06 1.50E+05 
1.26E+06 2 2.52E+06 

6.58E+06 2.44E+05 
1.28E+06 2 2.~i6E+06 

9.14E+06 3.38E+05 
1.24E+06 2 2.48E+06 

1.16E+07 4.30E+05 
1.20E+06 2 2.39E+06 

1.40E+07 5.19E+05 
1.15E+06 2 2.,:0E+06 

1.63E+07 6.04E+05 
1.11 E+06 2 2.22E+06 

1.85E+C7 6.86E+05 
1.07E+06 2 2.13E+06 

2.07E+C7 7.65E+05 
1.02E+06 2 2.04E+06 

2.27E+C7 8.41E+05 
9.78E+05 2 1.96E+06 

2.47E+C7 9.13E+05 

(~ \lo; 
-./ 
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9.34E+05 2 1.87E+06 
466 I 911400.00 I 9.11 E+05 I I 2.65E+07 I 9.82E+05 

8.89E+05 2 1.78E+06 
468 I 866656.00 I 8.67E+05 I I 2.83E+07 I 1.05E+06 

8.44E+05 2 1.69E+06 
470 I 821623.00 I 8.22E+05 I I 3.00E+07 I 1.11E+06 

7.07E+05 10 7.07E+06 
480 I 592142.00 I 5.92E+05 I I 3.71E+07 I 1.37E+06 

4.98E+05 8 3.98E+06 
488 I 403372.00 I 4.03E+05 I I 4.10E+07 I 1.52E+06 

@ 
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AllianceLI 0 Consulting, Inc. 
Engineers · Constructors · Scientists 

VOLUME COMPUTATIONS 

PROJECT NO.: 805-330-1413 CALCS. BY: JLH 10-22-07 

PROJECT NAME: WILLIAMSON ENERGY CHECKED BY: \-'\05 
PHASE 5 IMP VOL 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA (SQ.FT.) AVG AREA (SQ.FT.\ CHANGE IN EL. VOL. (CU.FT.) CUM. VOL. (CU.FT.) CUM VOL.CCU.YD.) 

426 621462.0 6.21E+05 0.00E+00 0.00E+00 
6.31E+05 2 1.26E+06 

428 641039.0 6.41E+05 1.26E+06 4.68E+04 
6.51E+05 2 1.30E+06 

430 660907.0 6.61E+05 2.56E+06 9.50E+04 
6.71E+05 2 1.:14E+06 

432 681064.0 6.81E+05 3.91E+06 1.45E+05 
6.91E+05 2 1.38E+06 

434 701511.0 7.02E+05 5.29E+06 1.96E+05 
7.12E+05 2 1.42E+06 

436 722248.0 7.22E+05 6.71E+06 2.49E+05 
7.33E+05 2 1.47E+06 

438 743275.0 7.43E+05 8.18E+06 3.03E+05 
7.54E+05 2 1.51 E+06 

440 764592.0 7.65E+05 9.69E+06 3.59E+05 
7.75E+05 2 1.55E+06 

442 786199.0 7.86E+05 1.12E+07 4.16E+05 
7.97E+05 2 1.59E+06 

444 808096.0 8.08E+05 1.28E+07 4.75E+05 
8.19E+05 2 1.64E+06 

446 830282.0 8.30E+05 1.45E+07 5.36E+05 
8.42E+05 2 1.68E+06 

448 852759.0 8.53E+05 1.62E+07 5.98E+05 
8.64E+05 2 1.73E+06 

450 875525.0 8.76E+05 1.79E+07 6.62E+05 
8.87E+05 2 1.77E+06 

452 898581.0 8.99E+05 1.97E+07 7.28E+05 © 
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9.10E+05 2 1.82E+06 
454 I 921928.0 I 9.22E+05 I I 2.15E+07 I 7.95E+05 

9.34E+05 2 1.B7E+06 
456 I 945564.0 I 9.46E+05 I I 2.33E+07 I 8.65E+05 

9.58E+05 2 1.92E+06 
458 I 969490.0 I 9.69E+05 I 

I 
2.53E+07 

I 
9.35E+05 

9.82E+05 2 1.96E+06 
460 I 993706.0 I 9.94E+05 2.72E+07 1.01E+06 

1.01 E+06 2 2.01 E+06 
462 I 1018211.00 I 1.02E+06 I 2.92E+07 I 1.08E+06 

1.03E+06 2 2.06E+06 
464 I 1043007.00 I 1.04E+06 I 3.13E+07 I 1.16E+06 

1.06E+06 2 2.11E+06 

466 I 1068093.00 I 1.07E+06 I 3.34E+07 I 1.24E+06 
1.08E+06 2 2.16E+06 

468 I 1093468.00 I 1.09E+06 I 3.56E+07 I 1.32E+06 
1.11 E+06 2 2.21E+06 

470 I 1119134.00 I 1.12E+06 I I 3.78E+07 I 1.40E+06 
1.13E+06 2 2.26E+06 

472 I 1145089.00 I 1.15E+06 I I 4.00E+07 I 1.48E+06 
1.16E+06 2 2.32E+06 

474 I 1171334.00 I 1.17E+06 I I 4.24E+07 I 1.57E+06 
1.18E+06 2 2.37E+06 

476 I 1197869.00 I 1.20E+06 I I 4.47E+07 I 1.66E+06 
1.21 E+06 2 2.42E+06 

478 I 1224694.00 I 1.22E+06 I I 4.72E+07 I 1.75E+06 
1.24E+06 2 2.48E+06 

480 I 1251809.00 I 1.25E+06 I I 4.96E+07 I 1.84E+06 
1.27E+06 2 2.53E+06 

482 I 1279214 I 1.28E+06 I I 5.22E+07 I 1.93E+06 
1.29E+06 2 2.59E+06 

484 I 1306909 I 1.31 E+06 I I 5.47E+07 I 2.03E+06 
1.32E+06 2 2.64E+06 

486 I 1334893 I 1.33E+06 I I 5.74E+07 I 2.13E+06 
1.35E+06 2 2.70E+06 

488 I 1363168 I 1.36E+06 I I 6.01E+07 I 2.23E+06 

@ 
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AllianceL7 
Consulting, Inc. 

Engineers · Constructors· Scientists 

PROJECT NO.: 805-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE 6 EMB VOL 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA !SQ.FT.I 

440 20548.00 2.05E+04 

450 765316.00 7.65E+05 

460 988066.00 9.88E+05 

470 1008580.00 1.01 E+06 

480 1027914.00 1.03E+06 

488 1043059.00 1.04E+06 

488 1350082.00 1.35E+06 

490 1330975.00 1.33E+06 

492 1311871.00 1.31 E+06 

0 
VOLUME COMPUTATIONS 

CAL CS. BY: JLH 10-22-07 

CHECKED BY: MOG 

AVG AREA (SQ.FT.\ CHANGE IN EL. VOL. (CU.FT.\ CUM. VOL. ICU.FT.\ CUM VOL.ICU.YD.\ 

0.00E+00 0.00E+00 
3.93E+05 10 3.93E+06 

3.93E+06 1.46E+05 
8.77E+05 10 8.77E+06 

1.27E+07 4.70E+05 
9.98E+05 10 9.98E+06 

2.27E+07 8.40E+05 
1.02E+06 10 1.02E+07 

3.29E+07 1.22E+06 
1.04E+06 8 8.28E+06 

4.11 E+07 1.52E+06 
1.20E+06 0 0.00E+00 

4.11E+07 1.52E+06 
1.34E+06 2 2.68E+06 

4.38E+07 1.62E+06 
1.32E+06 2 2.64E+06 

4.65E+07 1.72E+06 

(~ 
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Allian.ceLT 
Consulting, Inc. 

Engineers · Constructors - Scientists 

PROJECT NO.: B05-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE 7 EMB VOL 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA (SQ.FT.) 

492 1689957.00 1.69E+06 

500 2130161.00 2.13E+06 

510 1739771.00 1.74E+06 

520 1349290.00 1.35E+06 

530 958717.00 9.59E+05 

538 646196.00 6.46E+05 

0 
VOLUME COMPUTA T/ONS 

CALCS. BY: JLH 10-22-07 

CHECKED BY: "11 DC> 

AVG AREA (SQ.FT.l CHANGE IN EL VOL. ICU.FT.l CUM. VOL. (CU.FT.l CUM VOL.ICU.YD.l 

0.00E+00 0.00E+00 
1.91 E+06 8 1.ti3E+07 

1.53E+07 5.66E+05 
1.93E+06 10 1.93E+07 

3.46E+07 1.28E+06 
1.54E+06 10 1.54E+07 

5.01E+07 1.85E+06 
1.15E+06 10 1.15E+07 

6.16E+07 2.28E+06 
8.02E+05 8 6.42E+06 

6.80E+07 2.52E+06 

® 
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AllianceLI 
Consulting, Inc. 

Engineers · Constructors· Scientists 

PROJECT NO.: B05-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE 7 IMP VOL 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA (SQ.FT.) 

448 59575.00 5.96E+04 

450 295995.00 2.96E+05 

452 540498.00 5.40E+05 

454 805935.00 8.06E+05 

456 1030203.00 1.03E+06 

458 1062845.00 1.06E+06 

460 1087807.00 1.09E+06 

470 1216944.00 1.22E+06 

480 1353294.00 1.35E+06 

490 1496858.00 1.50E+06 

500 1647636.00 1.65E+06 

510 1805627.00 1.81E+06 

520 1970832.00 1.97E+06 

530 2143251.00 2.14E+06 

538 2286379.00 2.29E+06 

0 
VOLUME COMPUTATIONS 

CALCS. BY: JLH 10-22-07 

CHECKED BY: y\Q(j 

AVG AREA (SQ.FT.) CHANGE IN EL. VOL. (CU.FT.) CUM. VOL. (CU.FT.) CUM VOL.ICU.YD.I 

0.00E+00 0.00E+00 
1.78E+05 2 3.56E+05 

3.56E+05 1.32E+04 
4.18E+05 2 8.36E+05 

1.19E+06 4.42E+04 
6.73E+05 2 1.35E+06 

2.54E+06 9.40E+04 
9.18E+05 2 1.84E+06 

4.37E+06 1.62E+05 
1.05E+06 2 2.09E+06 

E.47E+06 2.40E+05 
1.08E+06 2 2.15E+06 

E.62E+06 3.19E+05 
1.15E+06 10 1.15E+07 

2.01E+07 7.46E+05 
1.29E+06 10 1.29E+07 

3.30E+07 1.22E+06 
1.43E+06 10 1.43E+07 

<1.72E+07 1.75E+06 
1.57E+06 10 1.57E+07 

6.30E+07 2.33E+06 
1.73E+06 10 1.73E+07 

6.02E+07 2.97E+06 
1.89E+06 10 1.89E+07 

9.91E+07 3.67E+06 
2.06E+06 10 2.06E+07 

1.20E+08 4.43E+06 
2.21 E+06 8 1.77E+07 

1.37E+08 5.09E+06 

@ 



R18953B05-330-1413 
STAGE 7B f=IV18M/cnteMr Vc>u,mE 

V(ume Report 2/21/2008 12:18 

Comparing Grid: //Aci-acad/caddrawings/05330/7B-7C MERGED.grd 
and Grid: //Aci-acad/caddrawings/05330/7B-7C PROPOSED EMB.grd 

Grid corner locations: 357504.45,426355.33 to 360456.45,427963.33 
Grid resolution X: 492, Y: 268 Grid cell size X: 6.00, Y: 6.00 
Area in Cut : 382.3 S.F., 0.01 Acres 
Area in Fill: 428,616.4 S.F., 9.84 Acres 
Total inclusion area: 428,998.6 S.F., 9.85 Acres 
Cut to Fill ratio: 0.00 
Average Cut Depth: 0.11 Average Fill Depth: 14.51 
Max Cut Depth: 0.52 Max Fill Depth: 22.85 
Cut (C.Y.) / Area (acres): 0.16 
Fill (C.Y.) / Area (acres): 23389.91 
Cut volume: 41.8 C.F., 1.55 C.Y. 
Fill volume: 6,219,569.8 C.F., 230,354.44 C.Y. 

Page 1 of 1 



R18954B05-330-1413 
STAGE 7B 

Volumes by elevation zone 2/21/2008 12:19 

Zone 453.19 to 460.00 
Cut volume: 38.8 C.F., 1.44 C.Y. 
Fill volume: 348,025.6 C.F., 12,889.84 C.Y. 
Running total: 
Cut volume: 38.8 C.F., 1.44 C.Y. 
Fill volume: 348,025.6 C.F., 12,889.84 C.Y. 

Zone 460.00 to 470.00 
Cut volume: 1.3 C.F., 0.05 C.Y. 
Fill volume: 740,644.0 C.F., 27,431.26 C.Y. 
Running total: 
Cut volume: 40.1 C.F., 1.49 C.Y. 
Fill volume: 1,088,669.6 C.F., 40,321.10 C.Y. 

Zone 470.00 to 480.00 
Cut volume: 1.6 C.F., 0.06 C.Y. 
Fill volume: 755,968.6 C.F., 27,998.84 C.Y. 
Running total: 
Cut volume: 41.8 C.F., 1.55 C.Y. 
Fill volume: 1,844,638.2 C.F., 68,319.93 C.Y. 

Zone 480.00 to 490.00 
C'( .. volume: 1.2 C.F., 0.04 C.Y. 
E\ volume: 739,011.0 C.F., 27,370.78 C.Y. 
Running total: 
Cut volume: 43.0 C.F., 1.59 C.Y. 
Fill volume: 2,583,649.3 C.F., 95,690.71 C.Y. 

Zone 490.00 to 500.00 
Cut volume: 1.2 C.F., 0.05 C.Y. 
Fill volume: 718,441.7 C.F., 26,608.95 C.Y. 
Running total: 
Cut volume: 44.2 C.F., 1.64 C.Y. 
Fill volume: 3,302,091.0 C.F., 122,299.67 C.Y. 

Zone 500.00 to 510.00 
Cut volume: 0.7 C.F., 0.02 C.Y. 
Fill volume: 723,597.6 C.F., 26,799.91 C.Y. 
Running total: 
Cut volume: 44.9 C.F., 1.66 C.Y. 
Fill volume: 4,025,688.6 C.F., 149,099.58 C.Y. 

Zone 510.00 to 520.00 
Cut volume: 0.9 C.F., 0.03 C.Y. 
Fill volume: 755,277.5 C.F., 27,973.24 C.Y. 
'<.unning total: 
~. •o 1 ume : 4 5 . 8 C. F. , 1. 7 0 C. Y. 
E VO 1 ume : 4 , 7 8 0 , 9 6 6 . 1 C . F. , 177 , 0 7 2 . 8 2 C . Y . 

Zone 520.00 to 530.00 
Page 1 of 2 



R18955Cut volume: 1.3 C.F., 0.05 C.Y. 
Fill volume: 786,986.3 C.F., 29,147.64 C.Y. 
Running total: 
Cut volume: 47.1 C.F., 1.74 C.Y. 
F(l volume: 5,567,952.4 C.F., 206,220.46 C.Y. 

Zo1,c 530.00 to 540.00 
Cut volume : 1.4 C.F., 0.05 C.Y. 
Fill volume: 651,624.1 C.F., 24,134.23 C.Y. 
Running total: 
Cut volume : 48.5 C.F., 1.80 C.Y. 
Fill volume: 6,219,576.5 C.F., 230,354.69 C.Y. 

( 
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R18956B05-330-1413 
STAGE 7 C /;;"416//A t~frt,;,..,, VCL.l<."16"° 

2/21/2008 11:38 

Comparing Grid: //Aci-acad/caddrawings/05330/7B-7C MERGED.grd 
and Grid: //Aci-acad/caddrawings/05330/7B-7C PROPOSED EMB.grd 

Grid corner locations: 357504.45,426355.33 to 360456.45,427963.33 
Grid resolution X: 492, Y: 268 Grid cell size X: 6.00, Y: 6.00 
Area in Cut : 27.4 S.F., 0.00 Acres 
Area in Fill: 942,917.1 S.F., 21.65 Acres 
Total inclusion area: 942,944.5 S.F., 21.65 Acres 
Cut to Fill ratio: 0.00 
Average Cut Depth: 0.07 Average Fill Depth: 25.05 
Max Cut Depth: 0.44 Max Fill Depth: 38.00 
Cut (C.Y.) / Area (acres): 0.00 
Fill (C.Y.) / Area (acres): 40417.06 
Cut volume: 1.9 C.F., 0.07 C.Y. 
Fill volume: 23,622,547.1 C.F., 874,909.15 C.Y. 

( 
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R18957B05-330-1413 
STAGE 7C 

Vr(''mes by elevation zone 2/21/2008 11:39 

Zone 500.00 to 510.00 
Cut volume : 1.3 C.F., 0.05 C.Y. 
Fill volume: 6,851,079.0 C.F., 253,743.67 C.Y. 
Running total: 
Cut volume : 1.3 C.F., 0.05 C.Y. 
Fill volume: 6,851,079.0 C.F., 253,743.67 C.Y. 

7.onP ~10.00 to ~70.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 6,292,799.0 C.F., 233,066.63 C.Y. 
Running total: 
Cut volume : 1.3 C.F., 0.05 C.Y. 
Fill volume: 13,143,878.0 C.F., 486,810.30 C.Y. 

Zone 520.00 to 530.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 5,899,045.6 C.F., 218,483.17 C.Y. 
Running total: 
Cut volume : 1.3 C.F., 0.05 C.Y. 
Fill volume: 19,042,923.7 C.F., 705,293.47 C.Y. 

~(- ~i~~~O:t~_;
3
~:~~, 0.00 C.Y. 

Fitl volume: 4,578,137.9 C.F., 169,560.66 C.Y. 
Running total: 
Cut volume : 1.3 C.F., 0.05 C.Y. 
Fill volume: 23,621,061.6 C.F., 874,854.13 C.Y. 

L 

Page 1 of 1 



R18958

( 

PROJECT NAME: 

PROJECT NO.: 

DESCRIPTION: 

PIPE FLOW CALCULATIONS 

WILLIAMSON ENERGY 

805-330-1413 

PHASE 3 

A11iance£1 
Consulting, Inc. 

Engineers · Constructors · Scientists 

CALC. BY: __ ""M:::D.=B...c4.:.:/2"'/0:..:8c__ 

CHECKED BY: 

..:.W:..:E::;IRc.:..:..;FL::;O::.;Wc:...._ ___ Q=C(3.14 )DH'1.5 
C=3.22+0.44(H/P) 

REF. MSHA MANUAL, PAGE 6.136 

INLET DIAMETER(D)= __ -"1.,c:38:.......__ FEET 
WEIR HEIGHT(P)= FEET 

INLET EL.= _ _:4c::94:c.,,_8 __ 

..:OccR-=l'-'Fl-=C-=E..:.F-=L-=O..:.W:.._ __ Q=CA(2GH)'0.5 REF. HANDBOOK OF CONCRETE CULVERT PIPE HYDRAULICS, 
PORTLAND CEMENT ASSOCIATION, PAGE 70 

DISCHARGE 
COEFFICIENT(C)= __ ..:_0cc.6 __ 

ORIFICE DIAMETER 1.38 FEET 
AREA(A)= 1.50 SQ. FT. 

ORIFICE CONTROL ELEV. __ :::;49c::3'----

PRESSURE FLOW Q=AV 
V=(2GH/F(UD)+K+1)'0.5 
F=185(N'2/D'.33) 

REF. MSHA MANUAL, PAGE 6.154 

MANNING'S N= _ __,0c:.:.0cc1=.2 __ 
PIPE LENGTH(L)= 98 FEET 

ENERGY LOSSES(K)= __ .=,2,,c.5 __ 

OUTLET EL.= __ -'48:..:2c__ 
PIPE DIA. = 1.38 FEET 

ELEVATION HEAD, FT. 

494.8 0 
495 0.2 

495.6 0.6 
496 1.2 
497 2.2 

Q.CFS 

WEIR ORIFICE 

0.00 10.18 
1.26 10.66 

11.06 12.05 
21.36 12.86 
59.25 14.76 

PRESSURE 

16.63 
16.96 
19.41 
19.70 
20.39 



R18959
STORM EVACUATION 

PROJECT NAME: 

PROJECT NUMBER: 

DESCRIPTION: 

TOTAL STORED VOLUME: 

VOLUME BELOW DECANT= 

WILLIAMSON ENERGY 

B0S-330-1413 

PHASE 5 

-=2c.c.3cc.7 ____ (FT•3 X 10•6) 

ELEV. CUM. VOLUME 
(FT.•3 X 10•6) 

494.8 33.16 

495 33.4 

495.6 34.09 

496 34.56 

497 35.53 

33.16 (FP3 X 10'6) 

10% VOLUME= 0.237 (FP3 X 10'6) 

10% LEVEL 

ELEV. VOLUME 
FT.•3 X 10•6 

494.8 33.16 

495.00 33.397 

495.6 34.09 

DISCHARGE 
(CFS) 

0 

1.28 

11.08 

12.88 

14.76 

CALC. BY: MDB ==----
CHECKED BY: ';gJ7A[/)1 

' 

TIME CUM. TIME CUM. TIME 
(HRS) (HRS) (DAYS) 

165.58 6.90 
104.17 

61.41 2.56 
31.01 

30.39 1.27 
10.90 

19.50 0.81 
19.50 

0.00 0.00 

90% EVACUATION 

ELEV TIME,DAYS 

494.8 6.9 

495.00 5.47 

495.6 1.27 



R18960

PROJECT NAME: 

PROJECT NO.: 

DESCRIPTION: 

WILLIAMSON 

B05-330-1413 

PHASE 5 

PIPE FLOW CALCULA T/ONS 

AllianceLI 
Consulting, Inc. 

Engineers · Constructors· Scientists 

CALC. BY: JLH 12/20/06 --------
CHECKED BY: :fZ/.r 1z/w(D(p 

-'W-'-'E"'IR=F=LO.c.W"'---___ Q=C(3.14 )DH'1.5 
C=3.22+0.44(H/P) 

REF. MSHA MANUAL, PAGE 6.136 

INLET DIAMETER(D)= __ 1~.3~8'--_FEET 

WEIR HEIGHT(P)= FEET 

INLET EL.= 480 -----

.ccOc.cRc.clF-'-'ICc..cE~F.ccLc..cO~W'----Q=CA(2GH)'0.5 REF. HANDBOOK OF CONCRETE CULVERT PIPE HYDRAULICS, 

PORTLAND CEMENT ASSOCIATION, PAGE 70 

DISCHARGE 
COEFFICIENT(C)= ___ 0_.6 __ 

ORIFICE DIAMETER 1.38 FEET 

AREA(A)= 1.50 SQ. FT. 

ORIFICE CONTROL ELEV._~47""8"'.oc..co __ 

PRESSURE FLOW Q=AV 
V=(2GH/F(UD)+K +1 )'0.5 

F=185(N'2/D'.33) 
REF. MSHA MANUAL, PAGE 6.154 

MANNING'S N= 0.012 
PIPE LENGTH(L)= -~.,.c1 o""o~- FEET 

ENERGY LOSSES(K)=_-~2~.5-­
OUTLET EL.= __ 4_7_2._7 __ 

PIPE DIA. = 1.38 FEET 

ELEVATION HEAD, FT. 

480 0 
480.85 0.85 

482 2 
483 3 

484.1 4.1 
485 5 
486 6 
488 8 

Q,CFS 

WEIR ORIFICE 

0.00 10.18 

12.21 12.16 
50.28 14.40 

102.27 16.10 

180.82 17.79 
262.71 19.05 

373.38 20.37 
661.19 22.77 

PRESSURE 

14.18 
14.98 
16.00 
16.84 
17.71 
18.40 
19.13 
20.52 



R18961

( -· 

STORM EVACUATION 

PROJECT NAME: 

PROJECT NUMBER: 

DESCRIPTION: 

TOTAL STORED VOLUME: 

VOLUME BELOW DECANT= 

WILLIAMSON 

B0S-330-1413 

PHASE 5 

~5_.6~6 ____ (FTA3 X 10'6) 

ELEV. CUM.VOLUME 
(FT.'3 X 10'6) 

480 49.6 

480.85 50.7 

482 52.2 

483 53.5 

484.1 54.9 

484.41 55.26 

49.6 (FTA3 X 10'6) 

10% VOLUME= 0.566 (FTA3 X 10'6) 

10% LEVEL 

ELEV. VOLUME 
FT.'3 X 10'6 

480 49.6 

480.44 50.166 

480.85 50.7 

DISCHARGE 
(CFS) 

0 

12.16 

14.4 

16.1 

17.71 

17.95 

TIME 
(HRS) 

50.26 

31.38 

23.68 

23.00 

5.61 

CALC. BY: JLH 12/20/06 

CHECKED BY: 17--/1,0/4{_, 

CUM. TIME CUM. TIME 
(HRS) (DAYS) 

133.92 5.58 

83.67 3.49 

52.29 2.18 

28.61 1.19 

5.61 0.23 

0.00 0.00 

90% EVACUATION 

ELEV TIME,DAYS 

480 5.58 

480.44 4.50 

480.85 3.49 



R18962
STORM EVACUATION 

PROJECT NAME: 

PROJECT NUMBER: 

DESCRIPTION: 

WILLIAMSON ENERGY 

805-330-1413 

PHASE7 

TOTAL STORED VOLUME: ~9~.9~7 ____ (FT·3 X 1 o•s) 

ELEV. CUM. VOLUME 
(FT.•3 X 10•6) 

530 120 

530.85 121.81 

532 124.25 

533 126.38 

534 128.5 

534.72 130.02 

VOLUME BELOW DECANT= _1_20 ____ (FT•3 X 10•6) 

10% VOLUME =~0~.9~9~7 ___ (FTA3 X 10•6) 

10% LEVEL 

ELEV. 

530 

530.20 

530.85 

VOLUME 
FT.•3 X 10•5 

120 

121.002 

124.25 

DISCHARGE 
(CFS) 

0 

12.16 

14.14 

14.91 

15.64 

16.13 

TIME 
(HRS) 

82.69 

51.54 

40.73 

38.55 

CALC. BY: ..cMc.:D:..:B:.._ __ _ 

CHECKED BY: durzrz 
I 

CUM. TIME CUM. TIME 
(HRS) (DAYS) 

213.52 8.90 

130.83 5.45 

79.29 3.30 

38.55 1.61 

0.00 0.00 

90% EVACUATION 

ELEV 

530 

530.20 

530.85 

TIME,DAYS 

8.9 

8.09 

5.45 



R18963

A ,r1I lliance f!l!l____,l1!Y 

Consulting, Inc. 
1cri11eers 
" 

1

•• Jnstructors 
Scientists 

BECKLEY, 'IN 
(304) 255-0491 

RALEIGH, NC 
(919) 861-2267 

BY: 7£ ff DATE: /Z@/46 CHKD BY: &/£ 
PROJECT NAME: IN1 \\14 MSrYl f:nerc,.,v . ......, 
PROJECT NO. 8 OS-:230 -lt-/13 
DESCRIPTION Phq~ s "'1/1 d 7 

DATE:12/w(o1,. ~ h 
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3)ic,,/ oe, 
01) 

AllianceO 
BY: \J\O e, DATE: CHKD BY:;[i?,,;-711 DATE: 'lt17-o'f 
PROJECT NAME: '-tJ \L.L 1'/\l/\$0 µ Ew,::12fi'I 

Consulting, Inc. PROJECT NO . 2,1)$- 330 - 11\-1?, SHEET OF 

. _,gineers · Constructors · Scientists 
DESCRIPTION f°-e.G£DoMO C "'-C.W.-1<.1 or-' 

r, 

KcrL r~ ,,_tee: \;i0. lo9 
I 

T '-t•·r...-.. -;;:-~svu \)O. L ' 
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A1liance0 
( Consulting, Inc. 
'i,,ngineers · Constructors· Scientists 

BY: \Ill)\'.) DATE: 3)1"1/or, CHKD BY: "81tr7JJ DATE: 

PROJECT NAME: 'N,u.,P.'IY'lW E::1ve-U.y 

PROJECT NO. &)5- ;?.?,D - l/\,1::, SHEET___ OF 

DESCRIPTION 'F~ l'l;m,!lO CN.e wJ'(,\(ll-l 

:f 'N,1,,t, :Sa.--rt.,f Cs) - o. \ ,, \-Is -= O, \ "' 1.s-

2. ?,1 -'r0,\~-=- 2.52' 
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22 

(~) Effective Fetch 

Equation (A21) From A-ppendix A 

g-:[ = 1.041 (~;e) 0
·
28 

REF (2) (e) 

., 
(miles) 

FIGURE 11 

WAVE LENGTH 
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PROJECT NAME: WILLIAMSON ENERGY 

PROJECT NUMBER: 805-330-1413 SHEET: ____ OF: 2 

AmanceO 
( Consulting, Inc. 

· Engineers · Constructors· Scientists 
DESCRIPTION: ARMORFORM DITCH DESIGN 

DITCH PROPERTIES 

ENTERED VALUES 
DESIGN DISCHARGE (efs), Q= 99.10 

BOTTOM WIDTH (ft), b= 12.00 
CHANNEL SLOPE (%), So= 33.00 

SIDE SLOPES, Z= 2.00 

TYPE OF MAT TO BE DESIGNED= USM 

UNIT WEIGHT OF CONCRETE (pen. Ge= ___ 1~4~0-~00~--
UNIT WEIGHT OF WATER (pen, Gw= __ ~62"-.4'-'0'------

SUBGRADE FRICTION ANGLE (deg), d= --~25"-.o~oc_ __ 

TRACTIVE STRESSES DUE TO FLOW OF WATER 

BOTTOM STRESS 

tb=Gw"R"So (psn= ---"6'-'.0"'5 __ _ 

SIDE SLOPE STRESS 

SIDE SLOPE COEFFICIENT= 0.79 
---"-'-'-----

ts=0.79'1b (psn= --~4-~7~8 __ _ 

TOTAL STRESS 

t (psn= 

REQUIRED RESISTING STRESS 

10.84 

DESIRED FACTOR OF SAFTEY= --~1".5'------

REQUIRED RESISTING STRESS (psn= ___ t-'6-'.2-'6 __ _ 

RESISTING STRESS 

BOTTOM STRESS 

MAT THICKNESS (in), t= ___ -'4 __ _ 

DITCH "D" 

CONDITION 
AR.\IORFORM ON 

SOIL 
ARMORFORM ON 

"ow 

t(Gc-Gw)( ) tr,b == 
1 

" tan(d)-So (psn= __ -'3".3~5'------
-vl+So-

SIDE SLOPE STRESS 

t(Gc-G11} (Ztan(d) 
trs=~r==---' , ✓l+Scl ✓l+Z2 SO J (psn= ---'2"-.1~4'------

TOTAL RESISTING STRESS FROM MAT 

Trt (psn= ---"'5.-'49,c_ __ 

CALCULATED VALUES 
MANNING'S COEFFICIENT, n= 0.015 

DEPTH OF FLOW (ft), H= 0.31 
AREA OF FLOW (sq ft), A= 3.94 

WETTED PERIMETER (ft), P= 13.40 
HYDRAULIC RADIUS (ft), R= 0.29 

VELOCITY OF FLOW (fps), V= 25.16 

LINING PERIMETER (ft)= ___ cc19"-.7'-'8'---
TOP WIDTH (ft)-___ cc18".9,:,5'---
FREBOARD (ft)= ----'1~.4"'3 __ _ 

TOTAL DITCH DEPTH (ft)= ___ -'1'-'.7-'4 __ _ 

COARSE 
GRAINED 

25 

JO 

SIDE SLOPE COEFFICIENT 

<1.5 
2 
3 
4 

MAT TYPE 
ABM 
FPM 
USM 

FINE GRAINED NO 
COHESION 

25 

25 

FINE GRAINED 
LOW COHESION 

30 

25 

0.76 
0.79 
0.85 
0.94 

n 
0.045 
0.025 
0.015 

COHESIVE 

45 

32.S 
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PROJECT NUMBER: B05-330-1413 SHEET: ____ OF: 2 

( Consulting, Inc. 
DESCRIPTION: ARMORFORM DITCH DESIGN 

Engineers · Constructors· Scientists 

ANCHOR RESISTING STRESS 

REMAINING RESISTANCE REQUIRED (psD=_-~10"-.7~7 __ _ 

ANCHOR RESISTANCE (PSF)= As•(Phi)(fs)/Lh2 

REBAR SIZE (#)= ___ ~S __ _ 

SOLVE FOR REQUIRED ANCHOR SPACING 

L (ft)= ___ 2=2~.1~2'---

USE REBAR SPACING OF ___ 2=0~.0~0 ___ 20 ft MAXIMUM 

RESISTANCE PROVIDED (psD= ___ 1,.,3"-.1"'8'---

CHECK UPLIFT 

REQUIRED WEIGHT (lbs), W= -'-C=w~•~w~G=w'-_ 
12"2".33 

Cw= __ _,3"".7'---

W (lbs)= --'-4."-7~8 __ _ 

MAT WEIGHT (lbs), Wm= __ t~(G=c~-G=w~) __ 
12 

25.87 

As=CROSS-SECTIONAL AREA OF REBAR TO BE USED (sq in) 
Phi=SHEAR FACTOR=0.85 
fs=ALLOWABLE STRESS FOR STEEL=Z0,000 psi 
L=ANCHOR SPACING 

REBAR# As (sq in) 

3 
4 
5 
6 
7 
8 

0.11 
0.20 
0.31 
0.44 
0.60 
0.79 

CW= 1.3 FOR USM OR FPM, SHORT TERM 
3.7 FOR USM OR FPM, LONG TERM 
2.0 FOR ABM 

Wm IS GREATER THAN W. NO ADDITIONAL UPLIFT RESISTANCE IS NEEDED. 

DESIGN: USE 4 INCH USM WITH ROOF BOLT (#5) ANCHORS ON 20 FOOT SPACING. 

Design procedure based on Nicolon Corporation, Design Theory Manual for Armorform Erosion Protection Mats, dated September 25, 1989. 



R18976® 
BY: _M=D.:,B __ DATE: 4-2-08 CHKDBY: fh.;7>1 DATE: 1/- iJ7-0 r 
PROJECT NAME: WILLIAMSON ENERGY 

PROJECT NUMBER: B05-330-1413 SHEET: ____ OF: 2 

AllianceO 
Consulting, Inc. 

DESCRIPTION: ARMORFORM DITCH DESIGN 
Engineers · Constructors· Scientists 

DITCH PROPERTIES 

ENTERED VALUES 
DESIGN DISCHARGE (els), Q= 119.30 

BOTTOM WIDTH (fl), b= 12.00 
CHANNEL SLOPE (%), So= 33.00 

SIDE SLOPES, Z= 2.00 

TYPE OF MATTO BE DESIGNED= __ --"'US,cM"'--­

UNIT WEIGHT OF CONCRETE (pen. Ge= ----'1-'40'-'''-'00,__ __ 
UNIT WEIGHT OF WATER (pen, Gw= __ -"'62::c.4::,0,__ __ 

SUBGRADE FRICTION ANGLE (deg), d= ----"'25".o"'o'----

TRACTIVE STRESSES DUE TO FLOW OF WATER 

BOTTOM STRESS 

tb=Gw•wso (psn= __ _,,6.:.:.7=2 __ _ 

SIDE SLOPE STRESS 

SIDE SLOPE COEFFICIENT= __ _:0.:.:.7.::9 __ _ 

ts=0.79•tb (psn= __ _,,5c,,3cc1 __ _ 

TOT AL STRESS 

t (psn= 

REQUIRED RESISTING STRESS 

12.03 

DESIRED FACTOR OF SAFTEY= ___ 1cc.5e..__ __ 

REQUIRED RESISTING STRESS (psn= __ ---"18,c.0,_4,__ __ 

RESISTING STRESS 

BOTTOM STRESS 

MAT THICKNESS (in), t= ___ _c4 __ _ 

DITCH "F" 

CONDITION 
ARMORFORM ON 

SOIL 
ARMORFORM ON 

n • nn,n 

t(Gc-Gw) (tan(d)-So) (psn-__ _,,3,,c.35,c__ 

.Jr+So2 

tr,s 

SIDE SLOPE STRESS 

t(Gc-G>0(Z~ -soJ (psn= __ __c2e:..1.c:4c__ 
✓r+sd v1+z2 

TOTAL RESISTING STRESS FROM MAT 

Trt (psn= __ _,5c:,.4c<9 __ _ 

CALCULATED VALUFS 
MANNING'S COEFFICIENT, n= 0.015 

DEPTH OF FLOW (fl), H= 0.35 
AREA OF FLOW (sq ft), A= 4.42 

WETTED PERIMETER (ft), P= 13.56 
HYDRAULIC RADIUS (ft), R= 0.33 

VELOCITY OF FLOW (fps), V= 26.97 

LINING PERIMETER (ft)= ---~20'-'.-"15,__ __ 
TOP WIDTH (ft)= ___ _c19ec.2,cc9,__ __ 
FREBOARD (ft)= ___ --'1~.4'-'7 __ _ 

TOTAL DITCH DEPTH (ft)= ___ --'1-".8'-"2 __ _ 

COARSE 
GRAINED 

25 

JO 

SIDE SLOPE COEFFICIENT 

<1.5 
2 
3 
4 

MAT TYPE 
ABM 
FPM 
USM 

FINE GRAINED NO 
COHESION 

25 

25 

FINE GRAINED 
LOW COHESION 

JO 

25 

0.76 
0.79 
0.85 
0.94 

n 
0.045 
0.025 
0.015 

COHESIVE 

45 

32.5 
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DESCRIPTION: ARMORFORM DITCH DESIGN 
Engineers · Constructors· Scientists 

ANCHOR RESISTING STRESS 

REMAINING RESISTANCE REQUIRED (psij=_-~1=2-~5=5 __ _ 

ANCHOR RESISTANCE (PSF)= As•(Phi)(fs)/L'2 

REBAR SIZE (#)= ____ 5~---

SOLVE FOR REQUIRED ANCHOR SPACING 

L (ft)= --~20~.4~9~--

USE REBAR SPACING OF 20.00 20 ft MAXIMUM -------
RESISTANCE PROVIDED (psij=_-~1-"3'-'.1-"8 __ _ 

CHECK UPLIFT 

REQUIRED WEIGHT (lbs), W= ---'ccccw•ccHcc·-oGocw __ 
12*ZA.33 

Cw= ___ -"3.~7 __ _ 

W (lbs)=_-~5~.3=3 __ _ 

MAT WEIGHT (lbs), Wm= --~l(~G~c-~G~w~) __ 
12 

25.87 

As=CROSS-SECTIONAL AREA OF REBAR TO BE USED (sq in) 
Phi=SHEAR FACTOR=0.85 
fs=ALLOWABLE STRESS FOR STEEL=20,000 psi 
L=ANCHOR &PACING 

REBAR# As (sq in) 
0.11 
0.20 
0.31 
0.44 
0.60 
0.79 

3 
4 
5 
6 
7 
8 

CW= 1.3 FOR USM OR FPM, SHORT TERM 
3.7 FOR USM OR FPM, LONG TERM 
2.0 FOR ABM 

Wm IS GREATER THAN W. NO ADDITIONAL UPLIFT RESISTANCE IS NEEDED. 

DESIGN: USE 4 INCH USM WITH ROOF SOLT (#5) ANCHORS ON 20 FOOT SPACING. 

Design procedure based on Nicolon Corporation, Design Theory Manual for Armorform Erosion Protection Mats, dated September 25, 1989. 
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PROJECT NAME: WILLIAMSON ENERGY 

PROJECT NUMBER: B05-330-1413 SHEET: ____ OF: 2 

AllianceO 
Consulting, Inc. 

DESCRIPTION: ARMORFORM DITCH DESIGN 
Engineers · Constructors· Scientists 

DITCH PROPERTIES 

ENTERED VALUES 
DESIGN DISCHARGE (cfs), Q= 82.90 

BOTTOM WIDTH (ft), b= 12.00 
CHANNEL SLOPE(%), So= 33.00 

SIDE SLOPES, Z= 2.00 

TYPE OF MAT TO BE DESIGNED= USM 

UNIT WEIGHT OF CONCRETE (pcij, Ge= ----'1~40"'.~oo'---­
UNIT WEIGHT OF WATER (pcij, Gw= __ __c6c,2~.4,_,0'----

SUBGRADE FRICTION ANGLE (deg), d= ----'2"'5"".o""o'----

TRACTIVE STRESSES DUE TO FLOW OF WATER 

BOTTOM STRESS 

tb=Gw'R'So (psij= ---"5'-'.4-'--7 __ _ 

SIDE SLOPE STRESS 

SIDE SLOPE COEFFICIENT= __ _..c.D-:.:_79=--­

ts=0. 79'tb (psij= ---'-4.cc32=--­

TOT AL STRESS 

I (psij= 

REQUIRED RESISTING STRESS 

9.80 

DESIRED FACTOR OF SAFTEY= ---'1"'.5'----

REQUIRED RESISTING STRESS (psij= ___ 1.c.4~.7~0 __ _ 

RESISTING STRESS 

BOTTOM STRESS 

MAT THICKNESS (in), I= ___ .,__4 __ _ 

DITCH "I" 

CONDITION 
ARMORFORM ON 

SOIL 
ARMORFORM ON 

"'"°'" 

t(Gc-Gw)( ) tr,b = 
1 

tan(d)-So (psij= ___ 3ec·oc35,__ __ 
-v 1 +So2 

SIDE SLOPE STRESS 

trs=~=--~ t(Gc-Gw) [Ztan(d) 

, ✓I+Sd ✓l+Z2 
so] (psij= ___ 2c,,.,__14'---

TOTAL RESISTING STRESS FROM MAT 

Trt (psij= --~5~.4~9 __ _ 

CALCULATED VALUES 
MANNING'S COEFFICIENT, n= 0.015 

DEPTH OF FLOW (ft), H= 0.28 
AREA OF FLOW (sq ft), A= 3.52 

WETTED PERIMETER (ft), P= 13.25 
HYDRAULIC RADIUS (ft), R= 0.27 

VELOCITY OF FLOW (fps), V= 23.53 

LINING PERIMETER (ft)= ___ .,__19~.4~5'----
TOP WIDTH (ft)= ----"18"'.6"'6'----
FREBOARD (ft)= ___ ...!1'-'.3o:;9 __ _ 

TOTAL DITCH DEPTH (ft)= ___ --'1~.6:.:_7 __ _ 

COARSE 
GRAINED 

25 

JO 

SIDE SLOPE COEFFICIENT 

<1.5 
2 
3 
4 

MAT TYPE 
ABM 
FPM 
USM 

FINE GRAINED NO 
COHESION 

25 

25 

FINE GRAINED 
LOW COHESION 

JO 

25 

0.76 
0.79 
0.85 
0.94 

n 
0.045 
0.025 
0.015 

COHESIVE 

45 

32.5 
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PROJECT NAME: WILLIAMSON ENERGY 

PROJECT NUMBER: 805-330-1413 SHEET: ____ OF: 2 

DESCRIPTION: ARMORFORM DITCH DESIGN 
Engineers · Constructors· Scientists 

ANCHOR RESISTING STRESS 

REMAINING RESISTANCE REQUIRED (psD= __ -'9".2=-1'------­

ANCHOR RESISTANCE (PSF)= As"(Phi)(fs)tL•2 

REBAR SIZE (#)= ___ ~5 __ _ 

SOLVE FOR REQUIRED ANCHOR SPACING 

L (ft)= --~23".9'-'2~--

USE REBAR SPACING OF __ ~2~0~.0~0 ___ 20 ft MAXIMUM 

RESISTANCE PROVIDED (psD= __ -'1~3~.1~8 __ _ 

CHECK UPLIFT 

REQUIRED WEIGHT (lbs), W= --~C~w~•H~•~G~w __ 
12*Z".33 

Cw= ___ ~3~_7 __ _ 

W (lbs)= ___ 4_.2_9 __ _ 

MAT WEIGHT (lbs), Wm= ---"l('-"G',c-:-G'-'w'-') __ 
12 

25.87 

As=CROSS-SECTIONAL AREA OF REBAR TO BE USED (sq in) 
Phi=SHEAR FACTOR=0.85 
fs=ALLOWABLE STRESS FOR STEEL=20,000 psi 
L-ANCHOR SPACING 

REBAR# As {sq in) 
3 
4 
5 
6 
7 
8 

0.11 
0.20 
0.31 
0.44 
0.60 
0.79 

CW= 1.3 FOR USM OR FPM, SHORT TERM 
3. 7 FOR USM OR FPM, LONG TERM 
2.0 FOR ABM 

Wm IS GREATER THAN W. NO ADDITIONAL UPLIFT RESISTANCE IS NEEDED. 

DESIGN: USE 4 INCH USM WITH ROOF BOLT (#5) ANCHORS ON 20 FOOT SPACING. 

Design procedure based on Nicolon Corporation, Design Theory Manual for Armorform Erosion Protection Mats, dated September 25, 1989. 
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DESCRIPTION: ARMORFORM DITCH DESIGN 
Engineers · Constructors· Scientists 

DITCH PROPERTIES 

ENTERED VALUES 
DESIGN DISCHARGE (cfs). Cl= 118.00 

BOTTOM WIDTH (fl). b= 12.00 
CHANNEL SLOPE (%). So= 33.00 

SIDE SLOPES. Z- 2.00 

TYPE OF MATTO BE DESIGNED= USM 

UNIT WEIGHT OF CONCRETE (pcfj, Ge= --~1oc4c'0.,,oo,-__ 
UNIT WEIGHT OF WATER (pcfj, Gw= ___ 6_2_.4_0 __ _ 

SUBGRADE FRICTION ANGLE (deg). d= ___ 2~5"'.o~o'----

TRACTIVE STRESSES DUE TO FLOW OF WATER 

BOTTOM STRESS 

tb=Gw·wso (psfj= ___ 6_.6_8 __ _ 

SIDE SLOPE STRESS 

SIDE SLOPE COEFFICIENT= 0.79 -------
ts=0.79.tb (psfj= ___ 5_.2_8 __ _ 

TOTAL STRESS 

t (psfj= 

REQUIRED RESISTING STRESS 

11.95 

DESIRED FACTOR OF SAFTEY= ___ 1"".5'----

REQUIRED RESISTING STRESS (psfj=_-~17~.9~3'---­

RESISTING STRESS 

BOTTOM STRESS 

MAT THICKNESS (in), 1= ___ ~4 __ _ 

DITCH "L" 

CONDITION 
ARMORFORM ON 

SOIL 
ARMORFORM ON 

"'°"'" 

t(Gc-Gw)( ) tr,b == 
1 

, tan(d)-So (psfj= ___ 3_.3_5 __ _ 
'I I+So-

SIDE SLOPE STRESS 

tr,s == t(Gc-G>t}(Ztan(d) J r.--= So (psfj= 2.14 
.J1+s02 v1+z2 -----

TOTAL RESISTING STRESS FROM MAT 

Trt (psfj= --~5~.4~9 __ _ 

CALCULATED VALUES 
MANNING'S COEFFICIENT. n= 0,015 

DEPTH OF FLOW (ft), H= 0.35 
AREA OF FLOW (sq ft). A= 4.39 

WETTED PERIMETER (ft). P= 13.55 
I IYDRAULIC RADIUS (ft), R• 0.32 

VELOCITY OF FLOW (fps). V= 26.86 

LINING PERIMETER (ft)= ---c:20,'c.1;c3,-__ 
TOP WIDTH (ft)= ----';19"'.2'=7 __ _ 
FREBOARD (ft)= ____ 1~.4-7 __ _ 

TOTAL DITCH DEPTH (ft)= ___ ~1~.8=2 __ _ 

COARSE 
GRAINED 

25 

JO 

SIDE SLOPE COEFFICIENT 

<1.5 
2 
3 
4 

MAT TYPE 
ABM 
FPM 
USM 

FINE GRAINED NO 
COHESION 

25 

25 

FINE GRAINED 
LOW COHESION 

30 

25 

0.76 
0.79 
0.85 
0.94 

n 
0.045 
0.025 
0.015 

COHESIVE 

45 

32.5 
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BY: CHKD BY: t11J7(l DATE: -'/-07~D:i 
PROJECT NAME: WILLIAMSON ENERGY AllianceO 

Consulting, Inc. PROJECT NUMBER: BOS-330-1413 SHEET: ____ OF: 2 

DESCRIPTION: 
Engineers · Constructors· Scientists 

ANCHOR RESISTING STRESS 

REMAINING RESISTANCE REQUIRED (psD=_-~1"2'-'.4~4 __ _ 

ANCHOR RESISTANCE (PSF)= As•(Phi)(fs)IL'2 

REBAR SIZE(#)= ____ 5 ___ _ 

SOLVE FOR REQUIRED ANCHOR SPACING 

L (ft)= ___ 2_0_.5_8 __ _ 

ARMORFORM DITCH DESIGN 

As=CROSS-SECTIONAL AREA OF REBAR TO BE USED (sq in) 
Phi=SHEAR FACTOR=0.85 
fs=ALLOWABLE STRESS FOR STEEL=20,000 psi 
L•ANCI IOR srACING 

REBAR# As (sq in) 

USE REBAR SPACING OF 20.00 20 ft MAXIMUM 

3 
4 
5 
6 
7 
8 

0.11 
0.20 
0.31 
0.44 
0.60 
0.79 

-------

RESISTANCE PROVIDED (psD=_-~1"3.'-'1"8 __ _ 

CHECK UPLIFT 

REQUIRED WEIGHT (lbs), W= __ C~w~•~H~•G~w~-
12"2".33 

Cw=_-~3~.7~--

W (lbs)=_-~5~.3~0 __ _ 

MAT WEIGHT (lbs), Wm= --~tl~G~c-~G~w~) __ 
12 

25.87 

CW= t .3 FOR USM OR FPM, SHORT TERM 
3.7 FOR USM OR FPM, LONG TERM 
2.0 FOR ABM 

Wm IS GREATER THAN W. NO ADDITIONAL UPLIFT RESISTANCE IS NEEDED. 

DESIGN: USE 4 INCH USM WITH ROOF BOLT (#5) ANCHORS ON 20 FOOT SPACING. 

Design procedure based on Nicolon Corporation, Design Theory Manual for Armorform Erosion Protection Mats, dated September 25, 1989. 
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BY: ~M=DB~-- DATE: 4-2-08 CHKD BY: ff1,J7J/ DATE: '-/-07-or/ 
PROJECT NAME: WILLIAMSON ENERGY 

PROJECT NUMBER: 805-330-1413 SHEET: ____ OF: 2 

AliianceO 
Consulting, Inc. 

DESCRIPTION: ARMORFORM DITCH DESIGN 
Engineers · Constructors· Scientists 

DITCH PROPERTIES 

ENTERED VALUES 
DESIGN DISCHARGE (cfs), Q= 75.40 

BOTTOM WIDTH (ft), b= 12.00 
CHANNEL SLOPE (%), So= 33.00 

SIDE SLOPES, Z= 2.00 

TYPE OF MAT TD BE DESIGNED= USM 

UNIT WEIGHT OF CONCRETE (pcij, Ge= 140.00 
UNIT WEIGHT OF WATER (pcij, Gw=---6~2~.4~0---

SUBGRADE FRICTION ANGLE (deg), d= ___ 2~5~.o~o __ _ 

TRACTIVE STRESSES DUE TO FLOW OF WATER 

BOTTOM STRESS 

tb=Gw•wso (psij= --~5~.1~9 __ _ 

SIDE SLOPE STRESS 

SIDE SLOPE COEFFICIENT= 0.79 --~~---

ts=0.79.tb (psij=_-~4~.1~0 __ _ 

TOTAL STRESS 

I (psij= 

REQUIRED RESISTING STRESS 

9.29 

DESIRED FACTOR OF SAFTEY= ___ 1~.5~--

REQUIRED RESISTING STRESS (psij=_-~13~.9~3 __ _ 

RESISTING STRESS 

BOTTOM STRESS 

MAT THICKNESS (in), t= ---~4 __ _ 

DITCH "M" 

CONDITION 
ARMORFORM ON 

SOIL 
ARMORrDRM ON 

r.oo,e 

t(Gc-Gw) (tan(d)-So) (psij=_-~3~.3~5 __ 

✓l+So2 

SIDE SLOPE STRESS 

tr s = t(Gc-Gv0(Ztan(d) -so) (psij= 2.14 
' .J1+s02 .J1+z2 --=~--

TOTAL RESISTING STRESS FROM MAT 

Trt (psij= 5.49 

CALCULATED VALUES 
MANNING'S COEFFICIENT, n= 0.D15 

DEPTH DF FLOW (ft), H= 0.27 
AREA OF FLOW (sq ft), A= 3.32 

WETTED PERIMETER (ft), P= 13.19 
HYDRAULIC RADIUS (fl), R0 0.25 

VELOCITY OF FLOW (fps), V= 22.70 

LINING PERIMETER (ft)= ___ ~19~·~29~--
TOP WIDTH (ft)= ----"c18"c.cc52~--
FREBDARD (ft)= ___ _c1c,.3c,:6 __ _ 

TOTAL DITCH DEPTH (ft)= 1.63 

COARSE 
GRAINED 

25 

JO 

SIDE SLOPE COEFFICIENT 

<1.5 
2 
3 
4 

MAT TYPE 
ABM 
FPM 
USM 

FINE GRAINED NO 
COHESION 

25 

25 

FINE GRAINED 
LOW COHESION 

JO 

25 

0.76 
0.79 
0.85 
0.94 

n 
0.045 
0.025 
0.015 

COHESIVE 

45 

32.5 
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BY: _M=D~B __ DATE: 4-2-08 CHKD BY: tf wm DATE: 

AllianceO 
Consulting, Inc. 

PROJECT NAME: WILLIAMSON ENERGY 

PROJECT NUMBER: 805-330-1413 SHEET: ____ OF: 2 

DESCRIPTION: ARMORFORM DITCH DESIGN 
Engineers · Constructors· Scientists 

ANCHOR RESISTING STRESS 

REMAINING RESISTANCE REQUIRED (psD=_-~8~.4~4 __ _ 

ANCHOR RESISTANCE (PSF)= As•(Phi)(fs)/L'2 

REBAR SIZE (#)= ___ .:c5 __ _ 

SOLVE FOR REQUIRED ANCHOR SPACING 

L (lt)= ___ 24_.9_8 __ _ 

USE REBAR SPACING OF __ -=2"0"".0"0 ___ 20 ft MAXIMUM 

RESISTANCE PROVIDED (psD= --~1~3~.1~8 __ _ 

CHECK UPLIFT 

REQUIRED WEIGHT (lbs). W= --~C~w,..,•H_•~G~w~-
12"'2".33 

Cw= ___ "3~.7 __ _ 

W (lbs)= ___ 4~.0~6~--

MAT WEIGHT (lbs), Wm= --~t(~G~c-~G~w~) __ 
12 

25.87 

As=CROSS-SECTIONAL AREA OF REBAR TO BE USED (sq in) 
Phi=SHEAR FACTOR=0.85 
fs=ALLOWABLE STRESS FOR STEEL=20,000 psi 
L•ANCI IOR $PACING 

REBAR# As (sq in) 

3 
4 
5 
6 
7 
8 

0.11 
0.20 
0.31 
0.44 
0.60 
0.79 

CW= 1.3 FOR USM OR FPM, SHORT TERM 
3.7 FOR USM OR FPM, LONG TERM 
2.0 FOR ABM 

Wm IS GREATER THAN W. NO ADDITIONAL UPLIFT RESISTANCE IS NEEDED. 

DESIGN: USE 4 INCH USM WITH ROOF SOLT (#5) ANCHORS ON 20 FOOT SPACING. 

Design procedure based on Nicolon Corporation, Design Theory Manual for Armorform Erosion Protection Mats, dated September 25, 1989. 
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AllianceO 
Consulting, Inc. 

BY: _M=D=B __ DATE: _4~-~2-~08~-- CHKD BY: DATE: '-/-07- 0 7 

C 
PROJECT NAME: 

PROJECT NUMBER: 805-330-1413 

WILLIAMSON ENERGY 

SHEET: ____ OF: 2 

DESCRIPTION: ARMORFORM DITCH DESIGN 
Engineers · Constructors· Scientists 

DITCH PROPERTIES DECANT DITCH 

ENTERED VALUES CALCULATED VALUES 
DESIGN DISCHARGE (els), Q= 19.10 MANNING'S COEFFICIENT, n= 0.015 

BOTTOM WIDTH (ft), b= 0.00 DEPTH OF FLOW (ft), H= 0.63 
CHANNEL SLOPE (%), So= 33.00 AREA OF FLOW (sq ft), A- 0.79 

SIDE SLOPES, Z= 2.00 WETTED PERIMETER (ft), P= 2.~.8~0 __ _ 
HYDRAULIC RADIUS (ft), R= 0.28 

TYPE OF MAT TO BE DESIGNED= USM VELOCITY OF FLOW (fps), V= 24.38 

UNIT WEIGHT OF CONCRETE (peQ, Ge= ___ 1','4,"0.:;;0,-0 __ 
UNIT WEIGHT OF WATER (peQ, Gw=_-~62~.4~0~--

SUBGRADE FRICTION ANGLE (deg), d= ___ 25_.o_o __ _ 

LINING PERIMETER (ft)= ___ -c9°'.6"'1 __ _ 
TOP WIDTH (ft)=----,8...,.5c,;9,-__ 
FREBOARD (ft)= ___ -;1c".5cc2~--

TOTAL DITCH DEPTH (ft)= 2.15 

SIDE SLOPE COEFFICIENT 

TRACTIVE STRESSES DUE TO FLOW OF WATER <1.5 0.76 
2 0.79 

BOTTOM STRESS 3 0.85 
4 0.94 

tb=Gw"R'So (psQ= __ ~5~.7~7 ___ THE DITCH IS V-SHAPED THEREFORE BOTTOM TRACTIVE STRESS IS ZERO. 
BOTTOM TRACTIVE STRESS IS ONLY CALCULATED TO ALLOW CALCULATION 

SIDE SLOPE STRESS OF SIDE SLOPE TRACTIVE STRESS. 

SIDE SLOPE COEFFICIENT= 0.79 -------

ts=0. 79'tb (psQ= --~•~-5~6 __ _ 

TOT AL STRESS 

t (psQ= 

REQUIRED RESISTING STRESS 

4.56 

DESIRED FACTOR OF SAFTEY= 1.5 -------
REQUIRED RESISTING STRESS (psQ= ___ 6_.8_4 __ _ 

RESISTING STRESS 

BOTTOM STRESS 

MAT THICKNESS (in), t= ____ 4 __ _ 

COARSE 
CONDITION GRAINED 

ARMORFORM ON 25 
SOIL 

ARMORFORM ON 30 
"'oo,C 

MAT TYPE 
ABM 
FPM 
USM 

FINE GRAINED NO 
COHESION 

25 

25 

FINE GRAINED 
LOW COHESION 

30 

25 

n 
0.045 
0.025 
0.015 

COHESIVE 

45 

32.5 

t(Gc-Gw)( ) tr, b == -J tan(d)-So (psQ= ___ 0~-~oo~ __ DITCH IS V-SHAPED THEREFORE BOTTOM STRESS IS ZERO 
1+So2 

SIDE SLOPE STRESS 

tr,s == t(c:c-GW)(Z~ soJ (psQ= 2.14 
'Vl+Sd' '\ll+Z2 --~~-

TOTAL RESISTING STRESS FROM MAT 

Trt (psQ=_-~2'-'.1-'4 __ _ 
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BY: ~M~D~B __ DATE: 4-2-08 CHKD BY:7.fz,_,IYJ DATE: tj-o,-oi( 

( 
AliianceO 

Consulting, Inc. 
PROJECT NAME: WILLIAMSON ENERGY 

PROJECT NUMBER: 805-330-1413 SHEET: ____ OF: 2 

DESCRIPTION: ARMORFORM DITCH DESIGN 
Engineers · Constructors· Scientists 

ANCHOR RESISTING STRESS 

REMAINING RESISTANCE REQUIRED (psD= ___ 4~.7~0~--

ANCHOR RESISTANCE (PSF)= As•(Phi)(fs)IL'2 

REBAR SIZE (#)= ___ ~5 __ _ 

SOLVE FOR REQUIRED ANCHOR SPACING 

L (ft)= --~33~.4~8~--

USE REBAR SPACING OF 20.00 20 ft MAXIMUM -------
RESISTANCE PROVIDED (psD= __ -"13'-'.1""8'---

CHECK UPLIFT 

REQUIRED WEIGHT (lbs). W= __ C7.w,c•~Hcc·G,;wc__ 
12*Z".33 

Cw= __ -"3"-.7'---

W (lbs)=_-~9"'.6~0 __ _ 

MAT WEIGHT (lbs), Wm= --~t(~G~c-~G~w~) __ 
12 

25.87 

As=CROSS-SECTIONAL AREA OF REBAR TO BE USED (sq in) 
Phi=SHEAR FACTOR=0.85 
fs=ALLOWABLE STRESS FOR STEEL=20,000 psi 
L=ANCHUk bPACING 

REBAR# As (sq in) 

3 
4 
5 
6 
7 
8 

0.11 
0.20 
0.31 
0.44 
0.60 
0.79 

CW= 1.3 FOR USM OR FPM, SHORT TERM 
3. 7 FOR USM OR FPM, LONG TERM 
2.0 FOR ABM 

Wm IS GREATER THAN W. NO ADDITIONAL UPLIFT RESISTANCE IS NEEDED. 

DESIGN: USE 4 INCH USM WITH ROOF BOLT (#5) ANCHORS ON 20 FOOT SPACING. 

Design procedure based on Nicolon Corporation, Design Theory Manual for Armorform Erosion Protection Mats, dated September 25, 1989. 
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Phase 5 Underdrain: Revised Design: Post Subsidence Underdrain Collector Pipe Capacity 
12" SOR 13.5 HOPE Collector Pipe, ID= 10.749", n = 0.015 (aged), 0+00 TO 3+40 
10" SOR 26 HOPE Collection Pi~e, ID= 9.874" n =0.015 (aged)-'--, 3=-+'-4'-"0'-'t=-o-'4=-0+-'9'--'0'---------
-- -~------T----------:_~···------- 7-·------ i - ;-··· I : • -~=-=r~_:__-=== 

~ LH(ft)j ,::: Li,O;. ::~:., : , .. '~',.,L>O~'c ";:~~_: I ··· 
- -----1-------- I __ _E:~8_'1_ lf!llli {gp_ml --1 .{f!l . lllP!!!l S.F. i - -

------l-----1-'-- 1 (206 gpm) I from Phase 6 

ol 444.00 · 
------------·- l _____ __j___ i..C_j_ ____ __j__l ---------- --

------[ jties to ph~;-;-6-

110 0.01618[ 1314 110 : 225 5.8 
110 I __ __J__::J.__4_4_2_.2_2j___ .::.:._·...:._,_..ci _ __:_::.:....:._-1--___:____ i- ---- -------- ---;..------,1-----1 

11601 436.501 

300 0.02167' 1213 300 52 23.4 

1460, 443 oo· , 

140 - -· : - --a.01071i·- 853 140- . 24 j 35_2 

1600, 
···- ------- ! -------- .. 1··---------------- ,------- - -j-----------·--- ---- t··---

:iooL _: __ -:_:__-~::..:::::~:===-o._CJ__o6_6_7--+l------_6_9_3 __ : __ 30_0_~:-_--_,,J ·"' 
0

: i ... ------·- -i----

1900 ! 

-- _ 

1 

____ 6_00 ---'-__ 0._0_05_0_01_ ___ 582_ : __ _600 ' __ _1_Q<+ _ --+- 5,6_ -- _ ;_ 

, 440.50' 2500, 
- -·· - - 450[ 0.01222 ! 911 

---------+ 
, 1050 ; 182 · 

+------------ ----~----~-
5.0 

2950 - ---r-435.oo;- i 
- --- --- 2501 _______ ' 0.012001 903 

!outlet ; 
-----+------+---- -1 ---- --- -

, 250 43 20.9 ___ ! ______ ! __ _ -- j -- , ----+---=--=:.c r··----------
32001 : 438.00i ! 

1 ·· - ----------,- --- ' : 

-- ------ _ ___j___ ___________ J._.. ----- -·-------------------i--- ----·--·-

I 2001 0.010001 824 
1----~___J ' 
. 200 35 23.8 ----------------- - ------1------------ ·--·- .. )... ______ )___ 

3400 

3800' 

3900 

4090 

L =. 
------- ----

400' 

100 

190 

4090. 

Bold - grade change 

436.00: 
1 - o.01·125i-- ·- · 874 ---- · 1 --400 12.6 -:---- --- ------------ ----

440.50 , 
. -- - - ---- --- ----- --- -- --- --1 

0.02000 1165 100 17 68.5 

438.50 
- , __ -- ---

0.02105 1195 190 230 5.2 

442.50 

_ L_ (bold) = 4090 (197_g_p111) ,. 

· 'Bold & ltallic - sum off oot of pipe draining to outlet 
- -------- -- - --- .. 

L Inflow Q = 0.173 gpm/ft of pipe for Phase 5 embankment; 
- -, 

. -

·outlet 

outlet 

ties to phase 6 

from Phase 6 ---· -- -
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I I I '~,J i BY: HLO DATE: 4/29/2008 CHKD BY: DATE: ,.,_,l\1• ))( 

AllianceLI 
I 

1---· 
PROJECT NAME: !Williamson Energy LLC 

Consulting, Inc. 
I I I . 

PROJECT NO. B0S-33--14131 I SHEET .3 I OF /2 
neers · Constructors · Scientists i DESCRIPTION iPhase 5 Underdrain Design Revisions 

lror Predicted Subsidence (File: PondCkUDS.xls) 
I I I I 

f--------'-------'----..L.....--_i'----~'----L......----'-i ___ _J ___ .J_ ___ ........... _--'-1..... . ... 
Phase 5 Underdrain: Existing Design: Underdrain Collector Pipe Capacity 
12" SOR 13.5 HOPE Collector Pipe, ID= 10.749", n = 0.015 (aged) 

Sta. f,. L {ft) Pipe Pipe Pipe raL l:lnflow PostSub. 

Invert Slope Q (full) Sta. to Sta Q Flow 

Elev (ft/ft) .l.9Jill!.) {ill illJlli!l. S.F.{11 

0 444.00 

110 0.00588 792 110 21 37.3 
110 443.35 

230 : 0.00588 792 340 66 ·i2.1 
340 442.00 

ties to phase 6 

outlet 

_ __ ~- __ 19QJ_ ----·-+o::.:·::coo:.:5=26=+--...........:..7 4...:c9:............+..-.........:.1::c90=---+---=3::.:.7_-+-=.:..........+---+----+---1---I 
__ ?~CJ. I 443.oo ---l-----+----1--- _ -···--l----+-----1-------..J_ __ ........... _..........., 

20.4 

.. 
360 1 943 360 I 69 i 

I 
0.00833, 13.6 I 

___ 8901 ___ . ___ ..J_ ,! ___ -+­440.00 
·-- - --

;outlet 1 
---1-----+----+-----+---+------+--l----l I 2701 0.00504 734 1190 230 3.2 

441.36 

0.00504 4.1 
,ao 442.47 

80 0.00504 734 700 135 5.4 
1460j 

480 

442.87 

0.00504 734 620 120 6.1 
..:..:...+----1~--+-----+-----+----+---+-----+---+------l 

1940 
--+------+----+----+----+---~··· 

445.29 

I 140 0.00504 734 I 140 27 27.2 

2oao 446.ooi i --+--' ___ , ·-----87-0-+-----+ ': -0-.0-0_6_3_2+----'-----+----+-----+-! ---+----- i 

2"9...cs..::..oc...1 ---·-' 44o.5ol -+I ___ ........... __ , -·'f--, __ __, 

sol 0.005321 1 I I I 

821 I 870 i I 

i i 
821 ! 950 I 

168 4.9 

.. 

183 4.5 
I I I 

808 I 655 I : 
' : : 

726 ' 230 ' --··-·----- --· - ··--
' ' ' ·-----·- '-·-···· --·---. -f 

.. _3_0_3_0'---·- -d- 440.00 ... _J ___ +-------+----+-----+----+ 
1

jo_u_tl_et __ ~--- --~---, 
655,··-··· I 0.006111 I i I I 

... 3_6_8_5-,f--, ------l, 444-.o-o-+,-·-- --L,----+-------+--- -----:---·-•----+-, ----+--: -···-e----·---
··--------, -· -- --~---f------+----+-----+------.........l-----+1 _.. - 1__ -- : -----·-

391 s; · · ·2·3CJ1 - 44'i_aEil _o:CJCJ49
4_! i · ··· _ _L____ )-- r-

______ _j _______ --,---· --------1------------I ---~----·---- -·--·-,-· ·----------·------- <--·---

126 6.4 - - ·--,--·· 

I 
44 I 16.4 ~--- - -- ,. 

. 
726 405 I 

I 175' 0.00494j 78 9.3 i -- -----• . I ------·~ 

_4090, 4_420ooi _ ___ _ _____ 
1 

.......... tiesto.phase6 ,,----
L =I 40901 , IZ: (bold)= i 4090, i I I i I -----=-~~r-~- -"1----+-, ---i~~--'-----+-1 ----.------+,-----+:--···-~: -----',-~, ---

Bold - grade change t IL Inflow Q = 0. I 93 gpm/ft of pip~- - ·r-- ·-- ·; . -, : 
·- .. -~----..C.---'------'---------'. __ _--'..._~.......:._.:_ __ --i----------· ~-- -l-----· -·--~···---'-r ···- & Bold - ~um of foot of pipe draining to outlet , : 1 , ! 
.. I I I I I I I I 

- - ------ ---



R18989
I i I I I 

I -----
I 

I i 

Alliance LI 
I i i ! /I'"' f 

BY: I HLO I 
DATE: 5/14/2008 iCHKD BY: 'rTI-- DATE:~r:::., ./ I I 

1Williamson Eneruv LLC 
I 

PROJECT NAME: 

Consulting, Inc. . 
.1eers · Constructors · Scientists :J=================i', ======f:=:============±=====:±======l 

' ' ' 
PROJECT NO. i B05-33--1413 I SHEET! LI i OF I z--I 

DESCRIPTION I Phase 6 Underdrain Desien Revisions - West Side 

i 
T 

i 
I for Predicted Subsidence (File: PondCkUD6W(rev2).xls) 
I I i i 

! I i I I I 

Phase 6 Underdrain: Revised Design - Post Subsidence Underdrain Collector Pipe Capacity 
West Side 12" SOR 13.5 HOPE Collector Pipe, ID= 10.749", n = 0.015 (aged) 

Sta. /1 L (ft) Pipe Pipe Pipe r Inflow Post Sub. 

Invert Slope Q (full) Sta. to Sta. Q Flow 

Elev .{gruul ill} (gpml (1} S.F. 11} 

0 444.00 

290 0.01023 1045 440 206 5.1 connect to phase 5 

290 ____ :l:..:.4.:c6·c::.9'-71---__ _j _____ 1-___ -1-___ ----1-____ _J__ ___ ---1 ____ +-__ l--l -~-

0.01023 i i4.9 i 150 1045 150 70 

440 448.50 

60 0.00938 1001 60 28 35.6 
500 447.94 

1601 0.00938 1001 220 103 9.7 
660 I 446.44 

--
- --

100 0.00938 1------1--'-=1-----__J__ --
i 445.50 

1001 320 150 
760 Outlet -

1101 0.03929 31.3 
I 2048 140 I 66 

·o 449.82 
I 

I 
30 0.03929 2048 30 14 145.9 

900 451.00 

1235 
7 
I 

13401 

335 

105 

447.19I 
7 

I 
446.oo! 

0.01136 

0.01136 
! 

30 i 0.005771 

1101 335 157 7.0 Outlet 
I 

I 
1101 440 206 5.3 

Outlet 

785 260 122 

, _ __:_1.::__37:__cO:_c.1 ____ :__I _446._1_7 - I --+-------1------1--------+-----l------l--~ - 1----------

60 0.00577: 785 230 108 
·-

7.3 I 
-+-------l----->-----·-·~--i--------l------+---~---

1 I 
--l--------1------1--------1-' ---+----_.1.! _ 

I 

' I 
785 170 80 -----· 

I --
785i 70 33 ! 

' ! 

1530 
·'-_______ 9_,9_!-----1------ i---'--

- -·- , -- 4:..4:.c7_:__.1:_::0_J__ __ --'-----i------1- ---1------ +'----4----~1 __ .j__ __ 

24.ol 1 

...::.=---'-------'=---:.:..-_,_c__ __ __J_ -·------~-+-- -----
1 j I 

I --
i 
I 

---!------ .... -- --- t- -, -----1----- -·-· 
i ________ ! _____________ j 50 : 0.00577 

- ----- -----·-•------- . 1 

~--- ----- _33.51 _ 
1600 447.501 

I ------- --- /_ •• - -- ----------

1600, ______________ r (bold)=, 
' ' ' 1 +-- ·- -------·r------ ------- -1 ·---- .- ·-----

· ------ -'---------~i ________ .. L_ ---· -------''-----~- --, ··- ______ I --~---~-

;i: Inflow Q = 0.468 gpm/ft ~!p~e : ________ 0i --------+--------,!-_____ !-+---+'----1 
ltallic & Bold - sum of foot of pipe draining to outlet ; 

1 

i ! ' 
~C : I I I ! I I 

i ' I 
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Alliance LI 
Consulting, Inc. 
neers · Constructors· Scientists 

i 

BY: HLO 

PROJECT NAME: 

' I PROJECT NO. 

DESCRIPTION 
I I I 
' I 

I I 

' 

I DATE: 5/3/2008 [CHKD BY: 'l J !DATE: it---.---" 
1Wi!liamson Energy LLC 

' ' 
!B0S-33--14131 SHEET! I OF I /Z 

I Phase 6 Underdrain Deshm Revisions - West Side 

lror Predicted Subsidence (File: PondCkUD6W.xls) 
I I I I 

I I I 
Phase 6 Underdrain: Existing Design - Underdrain Collector Pipe Capacity 
West Side 12" SDR 13.5 HOPE Collector Pipe, ID= 10.749", n = 0.015 (aged) 

Sta. /1 L (ft) Pipe Pipe Pipe I /1L I Inflow Post Sub. 

Invert Slope Q (full) Sta. to Sta Q Flow 
I Elev (fl/fl) illllli!l. illl lg pm l I 1 l S.F. 111 

. 

0 444.00 0 ties to phase 5 

290 0.01222 1142. 900 421 2.7 

290 447.54 

210 0.01222 1142 610 285 4.0 
500 450.11 

0.01222 187 6.1 
656 452.02 

0.01222 114 10.0 
760 453.29 

8701 

! 
ooi 

---·- ·-

110 

30 

I 0.01222 1142 I 

454.63: ... 

! 0.01222 1142 
-----·--··-· 

I i +---'-'-=--+-_:_:..::--+---~--+-----',;_:_:--l----+-----l-1 : 

- ,-------!---
! ' ___ ,_:_:=.__-+ _ __:_::__:__ __ c.:_ __ ,-J-__:--l-:__-+---. ---·- --· -·- +--··- I -- ---

1 455.00i ---------+----+------ Outlet ___ "_ 
i . i 0.00571 ---781_~----+----+-----+---~I _______ I 

1 1·-1235 
-·-·-·-· 

453.09 

140 

I 
' 30 ! I 
' i 

i 

I 335 I 
I I 

66 17.4 

14 81.3 

157 5.0 

105 0.00571 781 440 i 
I 206 3.8 ! i 

1340 452.49 I 

' I 
I 301 I ' 

0.00571 I 781 470 I 
' 220 3.6 

1370 ! 452.31 I 
' ! 

I sol 0.00571 I 781 ' 530 I 248 3.1 
- -------- ----- ------- ---------· j__ __ -----

' _14301 ' I 451.~ I 1 Ce-------:..::~=+----1-- -----~----+----+-----+----+------+------- --· 
i 100 

·--· 
1530 

630 0.0057...:1.+!. _c7..:8_:_1 _.J--._C~---i--_:2:._:9..:_5 __ -J...:._CC2.:..:6_-+-i ---.J------l---4-----I 

I I 451.40 
20 0.005711 --+------- -------

1550 

i 50 
160_01 

I=' 1600 --- ___ , 

l i 
--------·•-f----~-----+-----r------

: 0.00571 I 7~1_-J-__:7..:0..:0_-l-_..:C328 ~,4_-+---~' --· --L .... L. --
451.00 ! 1 __ J _____ ti_es to phase3 , ... c.i ___ , 

-----+! ___ --__ ~_.-I-(b_o_ld_)_=-+---1-6_0_0LI _______ I _!_ __ :-::__~:~~-~--:--=·= 1 =---_j 
---------------------------- ·-· i. ____________ i __________ ! ______________ i __________ , ____ ---- ------------

::..:.+-----+-~451.29 

(1) - Not including flows into or from Phases 3 or 5 underdrains i 
Bold • grade-change -- :i Inflow= 0.468 gpm/ft of pipe ' ..... 

-------- ----- -- - I --

! i r---- ~---+-, --- -~- - -1----------i--· 
i : --- ! 

/ta/lie & Bold - sum of foot of pipe draining to outlet 
--- --·- - - --- ·---· ·-- ·------------------------
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A O BY: HLO I DATE: 5/14/2008 CHKD BY: 1 !'.-,J !DATE: , -7 
lliance PROJECT NAME: iWilliamson Ener= LLC l:.ftj~ 

Consulting, Inc. PROJECT No. IBOS-33--1413. ' sHEET /, oF 12-
Engmeers · Constructors· Scientists ~==E:~~==~==~±::===::±=='=='±=="===::::±::::=::=±='=====l 

, DESCRIPTION I Phase 6 Underdrain DesiPn Revisions-East Side 

I lror Predicted Subsidence - File: PondCkUD6E(rev).xls 
I I I I 1 

I i 
Phase 6 Underdrain: Revised Design - Underdrain Collector Pipe Capacity 
East Side 12" SOR HOPE Collector Pipe, ID= 10.749", n = 0.015 (aged) 

Note: Phase 6 will be built post subsidence. 

Sta. b. L (ft) Pipe Pipe Pipe r l\l 
Invert Slope Q (full) 

I 

! Sta. to Sta 

Elev. {ft/ft) ilill!!!l. 
0 442.50 

225 0.01071 1069 420 

225 444.91 

165 0.01071 1069 195 

390 446.68 

30 0.01071 1069 30 
420: ' 447.00 

601 0.00645 830 60 

i 

r Inflow Post Sub. 

Q Flow 

ilill!!!l. S.F. 

Connect to Phase 5 

197 5.4 

91 11.7 

14 76.1 

i 
28 29.6 i 

I 

---- 480i ______ _[_: _4.:_4_c6.c_;.61 I , 
-- . ------~-----2~0J_ _____ i __ 9.:9Q~~5 ___ 8c.c3:_cO _ _J ___ 3.:_1c.c0.__--1 __ 14_5 __ '1--__ 5!_ __ _! i ---

: 445.00_;_l ___ ___j_ ___ __, _____ "----- f----1--IO_U __ T_L_E_T _____ _ 730i 
.__ ____ ;_, ___ 4001______ i 0.01125 1096 ; 400 187 i 5.9 i 

1130 449.50 I 
-- - -------'- ------1------+-----'----+-----1-------'-----1------l 

100 0.00500 731 100 47 15.6 ' 
10UTLET 

1530 1,· 452.50 11 
1 ,I '-------'=c..L----e-==:+------!-----+------+---- ! -----1-----'-----I 

I i T I 1------------l----l-----'------l---------+----+-------------
L!1L = ! 1530 l:(boldJ=I 1530 i I i 

'

I I i I 

'-------'-------'-- ----- --f-------'--------1-----+------'1 _____ ..;.1 ___ + ,1 ----1 
Bold - grade change ;rlnflow = 0.468 gpm/ft of pipe i I f--_ _-: ___ _.,,__---1 _______ 1--_____ ___'".__ _ __,__,____ ____ f-----+----+----+---I 
/ta/lie & Bold - sum of pipe footage draining to outlet j ! 
1---------'---'-a---~--~--------'------'----+-------.j--+------

' i I I i I 
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BY: I HLO DATE: 

PROJECT NAME: 

Consulting, Inc. I PROJECT NO. IB0S-33--1413I 7 ! OF i -, 

.':c 
neers · Constructors· Scientists ! DESCRIPTION Phase 6 Underdrain Design Revisions ~ East Side 

lror Predicted Subsidence (File: PondCkUD6E.xls) i I I I ! 
! 

I ! I I I 

I l i I i I 
Phase 6 Underdrain: Existing Design - Underdrain Collector Pipe Capacity 

East Side 12" SOR 13.5 HOPE Collector Pipe, N = 0.015 (aged) 
! 
I 

Sta. ! AL (ft) Pipe Pipe Pipe I:AL r Inflow Post Sub. 
. -· 

Invert Slope Q (full) Sta. to Sta Q Flow 

Elev (ft/ft) illE.!!!l. .@ !fm!!!l. S.F. 

0 
I 

I 442.00 outlet & ties to Phase 5 ; 

1440 674 1.6 I 

165 0.00864 960 1215 569 1.7 
390 I 445.93 I 

170 I 0.00864 960 
1---5~6~0"---+j 447.401 ! ; 

1050 491 2.0 

172: . i 0.~00~8~6~4,--1 ~9~6~0-~! -~8~80~--+--4~1~2- 2.3 I 

i 448.881 j I ' I 
----t------t----+-------+-----+------i-----+--------t----+-----~--------j 

1681 I 0.00864 960 I 708 331 2.9 1 ----e·o·o-1----+:--45_0 __ -33--,-..-----,-----+-i -----t----+-----+----+-------+--+--------j 

C 
1230 

732 

330 

I 
0.00864 

453.19 
960 I 540 253 3.8 : ----1-----'------+----+------t--+-------l 

2101 0.00864 960 210 98 9.8 
1440 I 455.oo 

901 0.011111 1089 90 42 25.9 
1530 454.00 

I 
outlet & ties to Phase 3 
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Q. 
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1400.0 

1000.0 

e, 800.0 
C1l 
.c 

" (/) 

i5 

600.0 

400.0 

10" SOR 13.5 HOPE Pipe Rating Curve 
Plotte~ Curves for Circular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Constant Data 

c:\haestadlfmwlpondck.fm2 
10" SOR 13.5 HOPE Pipe Rating Curve 
Circular Channel 
Manning's Formula 
Discharge 

Mannings Coefficient 
Depth 

0.015 
9.062 in 
9.062 in Diameter 

Input Data 

Minimum Maximum Increment 
Channel Slope 0.001000 0.040000 0.000200 ft/ft 

Discharge vs Channel Slope 

Mu#i'M:,cw ,5i:E~7" = 
.,&;5-.3'.3'0 -/4/3 

,:;f /1' ~ ,!) ,,e.,,r ,-.,J /f{Gv 6"~ 

/J,,,WS2;5 -3, :;; AJ.8> fo, 

/,/7.9 7"/4/68 
.r,irc£/' & Cl/' /Z-

~ -

V 
V 

_/ 

I/ 
V 

I/ 
/ 

I/ 
/ 

I 
0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 

Channel Slope (ft/ft) 

05120/08 
04:55:24 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster vs. 13 
Page 1 of 1 
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1800.0 
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Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

1 O" SOR 26 HOPE Pipe Rating Curve 
Plotted Curves for Circular Channel 

c:\haestad\fmwlpondck. fm2 
1 0" SDR 26 HDPE Pipe Rating curve 
Circular Channel 
Manning's Formula 
Discharge 

Constant Data 
Mannings Coefficient 

Depth 
0.015 
9.874 in 
9.874 in Diameter 

Input Data 

Minimum Maximum Increment 
Channel Slope 0.001000 0.040000 0.000200 ft/ft 

Discharge vs Channel Slope 

Mu-,?¢',V-<5-v G.Ec-<'c;;,, L.LC 

,g',:J:$ - 5 J;O - /4'/'.3 

1/,'V d e-".,j44,/J PV/5/0r.15: 

,P,</,1'_52\""l, 3,, .5' ,-?-./P ? 
,41,:z t:9- ,Y,a 9 /oB 

~.t/cCr 9 d I 2-

.,,-, 
I,__,,.---,-""" 

~ 
1400.0 

I,,,/ 
~ 1200.0 
E 
a. 
~ 
(i) 

e' 1000.0 
t1l 
.c 
0 
<I) 

O 800.0 

600.0 

400.0 

200.0 
( 0.0 

"-· 

I 

05/13/08 J /41.,.0 
04:17:27 PM 

/ 

I/ 
I../ 

I/ 
. 

/' 
/ 

0.005 0.01 0.015 0.02 0.025 0.03 
Channel Slope (fVft) 

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755~1666 

0.035 b.04 

FlowMaster v5.13 
Page 1 of 1 



R18995

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

12" SOR 13.5 HOPE Pipe Rating Curve 
Plotted Curves for Circular Channel 

c:\haestad\fmw\pondck.fm2 
12" SDR 13.5 HDPE Pipe Rating Curye 
Circular Channel 
Manning's Formula 
Discharge 

MU/ A "'1 fO.U ~ LL,C. 

(j'{?.5- .?30 - /4'(,? 
£/// _A9!p;Vf /.d /1}r.v:py,..J5 

~- , ,r•s· -:;;, S L1 Aft!) C::. ,.,,,..,,,,.(/~ .#J .,1n 

/J ,7 6 /f' /?ff /j 8 

Constant Data 

Mannings Coefficient 
Depth 

0.015 
10.749 in 
10.749 in 

( 

~ 

E 
a. 

2200.0 

2000.0 

1800.0 

1600.0 

1400.0 

.S! 1200.0 
Q) 

2' 

Diameter 

Input Data 

Minimum 
Channel Slope 0.000100 

v/ 

Maximum Increment 
0.040000 0.000200 tuft 

Discharge vs Channel Slope 

~ 
_.,----

~ 
/ 
~ 

I/ 
/ 

~ 1000.0 
() 

.!!! 
0 

800.0 / 
600.0 

400.0 

200.0 I 
I 

0.0 
0.0 

I 

05/15/08 / /~ 
05:40:16 PM 

V 

/ 

0.005 0.01 0.015 0.02 0.025 0.03 0.035 
Channel Slope (ft/ft) 

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

-----

0.04 

FlowMaster vS.13 
Page 1 of 1 
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( 
Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Constant Data 

16" SOR 13.5 HOPE Pipe Rating Curve 
Plotted Curves for Circular Channel 

c:\haestad\fmw\pondck. fm2 
16" SOR 13.5 HOPE Pipe Rating curve 
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PRODUCT DATA SHEET 
GEOTEX® 501 

GEOTEX 501 is a polypropylene, staple fiber, needlepunched nonwoven geotextile 
produced by Propex, and will meet the following Minimum Average Roll Values (MARV) 
when tested in accordance with the methods listed below. The fibers are needled to form 
a stable network that retains dimensional stability relative to each other. The geotextile 
is resistant to ultraviolet degradation and to biological and chemical environments 
normally found in soils. 

GEOTEX 501 conforms to the property values listed below. 1 Propex performs internal 
Manufacturing Quality Control (MQC) tests that have been accredited by the Geosynthetic 
Accreditation Institute - Laboratory Accreditation Program (GAi-LAP). 

Mechanical 
Tensile Strength (Grab) ASTM D-4632 140 lbs 623 N 
Elongation ASTM D-4632 50% 50% 
Puncture ASTM D-4833 85 lbs 378 N 
CBR Puncture ASTM D-6241 360 lbs 1601 N 
Mullen Burst ASTM D-3786 280 psi 1930 kPa 
Trapezoidal Tear ASTM D-4533 60 lbs 267 N 
Endurance 
UV Resistance ASTM D-4355 70% 70% 
Hydraulic 
Apparent Opening Size 
(AOS)3 ASTM D-4751 70 US Std. Sieve 0.212 mm 

Permittivity ASTM D-4491 1.40 sec· 1.40 sec· 
Water Flow Rate ASTM D-4491 115gpm/ft 4686 I/minim 
Roll Sizes 15 ft X 360 ft 4.57 m x 109.8 m 

NOTES: 
1. The property values listed above are effective 08/2006 and are subject to change without notice. 
2. Values shown are in weaker principal direction. Minimum average roll values (MARV) are calculated as the typical minus two standard deviations. 

Statistically, it yields a 97.7% degree of confidence that any samples taken from quality assurance testing will exceed the value reported. 
3. Maximum average roll value. 
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Table 2.2:1 Rough Empirical Relationship Observed between Piping 
Resistance in Earth Dam Embankments and Soil Types and Construction 
Methods (In Order of Decreasing Piping Resistance) 
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Clay of high plasticity (P.I. greater than 15%). Well 
compacted. 
Clay of high plasticity (P .I. greater than 15). Poorly 
compacted. 
Well-graded coarse sand or su.nd-gravcl mixtures with 
binder of clay of medium plasticity (P. T. greater than 
6). Well compacted. 
\Vell-gnult•d coarse sun<l or sancl-gr:wd mixtures with 
binder of clay of medium plasticity (P.I. greater tlrnn 
6). Poorly compacted. 
\:Vdl-grnded cohesionlcss gravel-sand-silt mixtures 
(P.I. less than 6). Well compacted. 
\Yell-graded eohcsionless gm vel-sund-silt mixtures 
(P.1. less than 6). Poorly compacted. 
Very uniform firn~ cohesionlcs8 sand. (P. I. lesB than fi). 
Well compacted. 
Very uniform fine colwsion\c>ss sand. (P.I. less than 
6). Poorly compacted. 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 

Project: Mach #1 Mine 

Project No: H-05278 

Sieve Analysis - ASTM C136-96a 

Sample: Silty CLAY (CL) 

Sieve Openings us 
Standard Weight 

Inches Millimeters Sieve Size Retained 

C 1.5000 38.1000 1 -1 /2" 0.0 
1.0000 25.4000 1" 0.0 
0.7500 19.1000 3/4" 0.0 
0.5000 12.7000 1/2" 0.0 
3.7500 9.5200 3/8" 0.0 
0.1870 4.7600 No. 4 2.1 
0.0790 2.0000 No. 10 4.6 
0.0469 1.1800 No. 16 4.6 
0.0331 0.8500 No. 20 8.6 
0.0165 0.4200 No. 40 12.6 
0.0117 0.2980 No. 50 12.6 
0.0083 0.2500 No. 60 22.2 
0.0059 0.1490 No. 100 34.6 
0.0029 0.0740 No. 200 47.7 

Total Weight in Grams 227.20 

ff/' d--v I' /f "'7 .f o M p,c ,u:;y ,:..,:;_ C 

805- ??0-/4'/3 -­,,;=ou/-OA17ro/'J _;,;;o/L 

;5//.cc'T .5 cV ;!./ 

2/8/2006 

Percent Percent 
Retained Finer 

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.9 99.1 
2.0 98.0 
2.0 98.0 
3.8 96.2 
5.5 94.5 
5.5 94.5 
9.8 90.2 

15.2 84.8 
21.0 79.0 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 

Project: Mach #1 Mine 
Project No: H-05278 

Sample 

Dish Number LL, 

Mass of can, W 1 (g) 34.70 

Mass of can+ moist soil, W2 (g) 62.84 

Mass of can+ dry soil, W3 {g) 54.52 

Moisture content, w (%) 41.98 

Number of blows, N 24 

Liquid Limit, LL 41.8 

Dish Number PL1 

Mass of can, W 1 (g) 39.76 

Mass of can+ moist soil, W2 (g) 54.79 

Mass of can+ dry soil, W3 (g) 52.53 

Plastic Limit, PL 17.7 

Pl= 24.1 

Plasticity Chart 

60 

50 

CH or OH 

♦ 

CL or OL 

1 0 

CL-ML ML or OL 

0 +.--------- ~--_, 
0 10 20 30 40 50 60 

Liquid Limit (LL) 

2 3 

LL2 LL3 

MH or OH 

70 80 90 100 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 11/30/2006 

Project: Coarse Reiuse Disposal Area 

Pond Creek Mine Johnston City, Illinois 

Project No: H-05317 

--
Sieve Anaiysis - ASTM C136-96a 

Sample: Coarse Refuse 

Sieve Openings us 
Standard Weight Percent Percent 

Inches Millimeters Sieve Size Retained Retained Finer 

3 76.2 3" 0.0 0.0 100.0 

2.0000 50.8100 2" 619.6 9.5 90.5 

1.5000 38.1000 1 -1/2" 1124.0 17.2 82.8 

1.0000 25.4000 1" 1696.2 25.9 74.1 

0.7500 19.1000 3/4" 2110.9 32.3 67.7 

0.5000 12.7000 1/2" 2513.0 38.4 61.6 

3.7500 9.5200 3/8" 3263.7 49.9 50.1 

0.1870 4.7600 No. 4 4310.7 65.9 34,1 

0.0790 2.0000 No. 10 5470.5 83.6 16.4 

0.0469 1.1800 No. 16 

0.0331 0.8500 No. 20 6004.4 91.8 8.2 

0.0165 0.4200 No. 40 617B.9 94.4 5.6 

0.0117 0.29B0 No. 50 

0.0083 0.2500 f\!o. 60 6267.8 95.8 4.2 

0.0059 0.1490 No. 100 

0.0029 0.0740 No. 200 6372.4 97.4 2.6 

Total Weight in Grams 6542.BO 
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Project: Pond Crnek Mine Johnston City, Illinois 
Project Number: H-05278 
Sample: Coarse F\efuse 
Dale: November 11, 2006 
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Client: MACH MINING 
Project: POND CREEK MINE REFUSE DISPOSAL FACILITY 
~,-r··~ct Number: B06-328-1444 

Sample Data 

Source: 
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 4-30-07 STANDARD PROCTOR 
Date: 4-30-07 PL: LL: PI: 
OSCS.Classification: AASHTO Classification: 
Testing Remarks: 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 4012.00 
Tare = 215.40 
Dry sample weight = 3796.60 
Minus #200 from wash= 18.1 % 

After wash 
3326.00 

215.40 
3110.60 

Tare for cumulative weight retained= .00 
Sieve Cumul. Wt. Percent 

3 inch 
2 inch 

'i inch ;-
\ .nch 
.75 inch 
. 375 inch 
# 4 
# 19 
# 20 
# 40 
# 60 
# 140 
# 200 

retained finer 
0.00 100.0 

J 0.00 100.0 ~ 
0.00 100.0 ~ 

104.50 97.2 ~ 

201. 30 94. 7 + 
446.90 88.2 . 

1059. 70 72 •. 1 - · 
1598.10 57.9 
2156.50 43.2 ~ 
2522.10 33.6 \~ 
2718.80 28.4 :;_:; 
2944.50 22.4_1_ 
3110.90 18.1 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES= 0.0 % GRAVEL= 27.9 
% FINES= 18.1 

Dss= 8.09 DGo= 2.30 D50= 1.26 
D30= 0. 30 

% SAND = 54. 0 

============== ALLIANCE CONSOLTING, INC. 
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Particle Size Distribution Report \(:,<\, 
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GRAIN SIZE - mm 
¾COBBLES %GRAVEL I %SAND ¾SILT %CLAY 

0.0 27.9 I 54.0 18.1 I 

SIEVE PERCENT SPEC: PASS? Material DescriE!tion 
SIZE FINER PERCENT (X=NO) 4-30-07 STANDARD PROCTOR 
3 in. 100.0 
2 in. 100.0 

1.5 in. 100.0 
I in. 97.2 Atterberg Limits 

.75 in. 94.7 PL= LL= Pl= .375 in. 88.2 
#4 72.1 Coefficients #10 57.9 

D35= 8.09 D50= 2.30 D50= 1.26 #20 43.2 
#40 33.6 D30= 0.302 D15= D10= 
#60 28.4 Cu= Cc= 

#140 22.4 
#200 18.1 Classification 

USCS= AASHTO= 

Remarks 

* (no specification provided) 

Sample No.: Source of Sample: Date: 4-30-07 
Location: Elev./Depth: 

ALLIANCE Client: MACHMJNING 

CONSUL TING, INC. Project: POND CREEK MINE REFUSE DISPOSAL FACILITY 

Beaver, West Virainia Proiect No: B06-328-1444 Fiqure 



R19036GRAIN SIZE DISTRIBUTION TEST DATA 

Client: MACH MINING 
Project: POND CREEK MINE REFUSE DISPOSAL FACILITY 
Prc~ct Number: B06-328-1444 

Sample Data 

Source: 
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 8-22-07 STANDARD PROCTOR 
Date: 8-22-07 PL: LL: PI: 
uses Classification: AASHTO Classification: 
Tes ting REannaLk.s: 

Mechanical Analysis Data 

Tare 
Dry sample 
Minus #200 

,,,. ..... ~ +-0 ..... .,,.­............................ = 

= 
weight = 
from wash= 

Initial 
3992.00 

436.00 
3556.00 

44.9 % 

After wash 
2396.90 

436.00 
1960.90 

Tare for cumulative weight retained= .00 
Sieve Cumul. Wt. Percent 

retained 
3 inch 0.00 
2 inch 0.00 

) inch 0.00 
.J.nch 0.00 

.75 inch 58.50 

.375 inch 293.80 
# 4 911.80 
# 10 1402.30 
# 20 1630.40 
# 40 1722.60 
# 60 1768.00 
# 140 1837.70 
# 200 1959.90 

3ravel/Sand based on #4 
Sand/Fines based on #200 

finer 
100.0 
100.0 
100.0 
100.0 

98.4 
91. 7 
74.4 
60.6 
54.2 
51. 6 
50.3 
48.3 
44.9 

Fractional 

% COBBLES= 0.0 % GRAVEL= 25.6 
% FINES= 44.9 

Das= 7.12 D6 o= 1.89 Dso= 0.17 

Components 

% SAND= 29.5 

============== ALLIANCE CONSULTING, INC. 
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Particle Size Distribution Report 
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GRAIN SIZE - mm 
%COBBLES I %GRAVEL I %SAND %SILT %CLAY 

0.0 I 25.6 I 29.5 44.9 

SIEVE PERCENT SPEC.' PASS? 

SIZE FINER PERCENT (X=NO) 

Material Description 

8-22-07 STANDARD PROCTOR 
3 in. 100.0 
o· - m. 100.0 

1.5 in. 100.0 
1 in. 100.0 

.75 in. 98.4 
.375 in. 91.7 

PL= 
Atterberg Limits 

LL= Pl= 

#4 74.4 
#10 60.6 
#20 54.2 
#40 51.6 
#60 50.3 

Coefficients 
D50= 1.89 D50= 0.168 
D15= D10= 
Cc= 

#140 48.3 
#200 44.9 Classification 

USCS= AASHTO= 

Remarks 

* (no specification provided) 

Sample No.: Source of Sample: Date: 8-22-07 
Elev./Depth: Location: 

ALLIANCE 
CONSUL TING, INC. 

Beaver, West Virainia 

Client: MACH MlNlNG 

Project: POND CREEK MlNE REFUSE DlSPOSAL FACILITY 

Project No: B06-328-1444 Fiaure 



R19038GRAIN SIZE DISTRIBUTION TEST DATA 

Client: MACH MINING 
Project: POND CREEK MINE REFUSE DISPOSAL FACILITY 
Pi::- ~ct Number: B06-328-1444 

Sample Data 

Source: 
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 10-26-07 STANDARD PROCTOR 
Date: 10-26-07 PL: LL: PI: 
uses Classification: AASHTO Classification: 
Testing Remarks: 

Mechanical Analysis Data 

Dry sa1nple and ta~e= 
Tare = 
Dry sample weight = 
Minus #200 from wash= 

Initial 
3949.30 

412.50 
3536.80 

24.3 % 

After wash 
3089.10 

412.50 
2676.60 

Tare for cumulative weight retained= .00 
Sieve Cumul . Wt. Percent 

retained 
3 inch 0.00 
2 inch 0.00 
,,---

( -, inch 0.00 
\ .Lnch 120.20 
.75 inch 270.30 
.375 inch 1023.50 
# 4 1562.90 
# 10 2144.50 
# 20 2386.40 
# 40 2482.30 
# 60 2526.70 
# 140 2587.30 
# 200 2667.70 

Gravel/Sand based on #4 
Sand/Fines based on #200 

finer 
100.0 
100.0 
100.0 

96.6 
92.4 
71.1 
55.8 
39.4 
32.5 
29.8 
28.6 
26.8 
24.6 

Fractional 

% COBBLES= 0.0 % GRAVEL= 44.2 
% FINES= 24.6 

Dss= 14.55 D60= 5.90 Dso= 3.57 
D30= 0.45 

( 

Components 

% SAND = 31. 2 

=============== ALLIANCE CONSULTING, INC. 
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Particle Size Distribution Report @ 
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GRAIN SIZE - mm 

I ¾COBBLES % GRAVEL I %SAND %SILT ¾CLAY 

I 0.0 44.2 I 31.2 I 24.6 

SIEVE PERCENT SPEC: PASS? Material Descri[ltion 

SIZE FINER PERCENT (X=NO) 10-26-07 STANDARD PROCTOR 

3 in. 100.0 
?' - m. 100.0 

1.5 in. 100.0 
I in. 96.6 Atterberg Limits 

.75 in. 92.4 PL= LL= Pl= 
.375 in. 71.1 

#4 55.8 Coefficients 
#IO 39.4 
#20 32,5 D85= 14.5 Oao= 5,90 D50= 3.57 

#40 29.8 D30= 0.453 015= 010= 

#60 28.6 Cu= Cc= 
#140 26.8 
#200 24.6 Classification 

uses= AASHTO= 

Remarks 

. 
(no specification provided) 

Sample No.: Source of Sample: Date: I 0-26-07 

Location: Elev./Depth: 

ALLIANCE Client: MACH MINING 

CONSUL TING, INC. 
Project: POND CREEK MINE REFUSE DISPOSAL F ACILJTY 

Beaver. West Virainia Proiect No: B06-328-1444 Fioure 



R19040
MOISTURE DENSITY TEST DATA 

Client: MACH MINING 
Project: POND CREEK MINE REFUSE DISPOSAL FACILITY 
Project Number: B06-328-1444 

-( 
•., Specimen Data 

Source: 
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 

Location: 
Description: 4-15-08 STANDARD PROCTOR 
Water Content: Liquid Limit: 32 Plasticity Index: 10 
uses: AASHTO: 
Testing Remarks: 116.6 PCF@ 11.2% (METHOD "C") 
Percent retained on 3/4 in. sieve: 6.9 
Percent passing No. 200 sieve: 32.8 Specific gravity: 2.23 

Test Data And Results 

Type of test: ASTM D 698-91 Procedure C Standard 
Mold Dia.: 6.00 in. Hammer Wt.: 5.5 lb. Drop: 12 in. 

Layers: three Blows per Layer: 56 

POINT NO. 1 2 
118 WM+ ws 9720.0 9606.0 

116 
. / ~- .. 

I '\ 

\ 

WM 5550.0 5550.0 
ww'+T #1 256:56 235.69 
WD+T #1 244.70 224.58 
TARE #1 102.78 94.55 

112 
I "-. 

I 

MOIST #1 8.4 8.5 
WW+T #2 261.85 270.29 
WD+T #2 248.96 259.08 
TARE #2 104.64 102.78 
MOIST #2 8.9 7.2 

110 MOISTURE 8.6 7.9 
DRY DEN 112.8 110.5 

108 
5 9 13 17 Max dry den= 118.0 pcf 

Uncorrected Results: Max dry den= 116. 6 pcf 
ASTM D 4718 Correction Data: 

Bulk Specific Gravity of Oversize Material= 2.23 
Moisture of Oversize Material= 5.5 % 

3 4 
9960.0 9955.0 
5550.0 5550.0 
223.31 267. 4 5 
204.41 224.60 
38.96 36.57 
11. 4 22.8 
232.15 251.18 
212.88 238.33 
35.38 39.84 
10.9 6.5 
11. 1 14.6 
116.6 113.0 

Opt moisture= 10.8 
Opt moisture= 11. 2 

% 
% 

Corrections Applied to Calculated Maximum Density and Optimum Moisture Values 

ALLIANCE CONSULTING, INC. 
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140 I\ ' ' COMPACTION TEST REPORT 

~ ' @ ,\ 
DATE: 4/29/2008 

~ /t;; c,r 2-I 
' " ' PROJECT NO.: B06-328-1444 

" ' 130 ' PROJECT: POND CREEK MINE REFUSE DISPOSAL FACILITY 

" ' ' \. Test specification: 

I\. ' ASTM D 698-91 Procedure C Standard 

' Oversize conection applied to final results 

" ' I ' " ' 120 I I\. ' 100% SATURATION CURVES 

I ' " 
FOR SPEC. GRAV. EQUAL TO: 

~ -- r-._ " 2.8 

- .. ' 
~ 

" 2.7 

• '- I'- )....--- 2.6 - 110 " " ' -----Q. 

23- ' " ·;;; '-, 

' " C 
a, 

' 
.... 

"O ' 
2:- "- " ' 
0 100 -.... '- -... 

.... 
' ' .... ' ' ' .... ' "' 90 

' ' ' .... 
..... " 

...,.._ ... _ ,-..... ..._ 
I"!-' t---... '-

r--.... ' 
80 

70 
0 5 10 15 20 25 30 35 40 

Water content, % 

No. LOCATION AND DESCRIPTION REMARKS 

Source: 116.6 PCF@ 11.2% (METHOD "C") 

• 4-15-08 STANDARD PROCTOR 

No. uses LL Pl NAT. MOIST. OVERSIZE %< No.200 MAX. DRY DEN. OPT. MOIST. 

• 32 10 %>314 in.=6.9 32.8 % 118.0pcf 10.8 % 

Figure 
ALLIANCE CONSUL TING, INC. 



R19042
GRAIN SIZE DISTRIBUTION TEST DATA 

Client: MACH MINING 
Project: POND CREEK MINE REFUSE DISPOSAL FACILITY 
Project Number: B06-328-1444 

-( 
, Sample Data 

Source: 
Sample No.: 
Elev. or Depth: Sample Length(in./cm.): 
Location: 
Description: 4-15-08 STANDARD PROCTOR 
Date: 4-15-08 PL: 22 LL: 32 PI: 10 
uses Classification: AASHTO Classification: 
Testing Remarks: 

Mechanical ~-~alysis Data 

Initial 
Dry sample and tare= 3750.30 
Tare = 332. 00 
Dry sample weight = 3418.30 
Minus #200 from wash= 32.8 % 

After wash 
2627.80 

332.00 
2295.80 

Tare for cumulative weight retained= .00 
Sieve Cumul. Wt. Percent 

3 inch 
2 inch 
l_. 5 inch 

( '.nch 
,- , 5 inch 
. 375 inch 
# 4 
# 10 
# 20 
# 40 
# 60 
# 140 
# 200 

retained 
0.00 
0.00 
0.00 

117.90 
234.90 
436.40 

1157.70 
1666.30 
1907.60 
2009.80 
2078.70 
2187.00 
2297.90 

finer 
100.0 
100.0 
100.0 

96.6 
93.1 
87.2 
66. 1, 
5L3 
44.2 
41_. 2 
39.2 
36.0 
32.8 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES= 0.0 % GRAVEL= 33.9 
% FINES= 32.8 

D95= 8.64 D6o= 3.70 D50= 1.76 

% SAND= 33.3 

,4¢7~/4 =:=:':::::c!==::":======== ALLIANCE CONSULTING, INC. 



R19043Particle Size Distribution Report ~-r / R o~~ 
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GRAIN SIZE - mm 
% COBBLES I % GRAVEL I ¾SAND I %SILT %CLAY 

0.0 I 33.9 I 33.3 32.8 

SIEVE PERCENT SPEC.* PASS? Material Descri[!tion 
SIZE FINER PERCENT (X=NO) 4-15-08 STANDARD PROCTOR 
3 in. 100.0 
2 in. 100.0 

1.5 in. 100.0 
1 in. 96.6 Atterberg Limits 

.75 in. 93.1 PL= 22 LL= 32 Pl= IO 
.375 in. 87.2 

#4 66.1 Coefficients 
#JO 51.3 

Ds5= 8.64 D50= 3.70 D50= I.76 #20 44.2 
#40 41.2 D30= D15= D10= 
#60 39.2 Cu= Cc= 

#140 36.0 
#200 32.8 Classification 

USCS= MSHTO= 

Remarks 

• (no specification provided) 

Sample No.: Source of Sample: Date: 4-15-08 
Location: Elev./Depth: 

ALLIANCE Client: MACH MINING 

CONSUL TING, INC. Project: POND CREEK MINE REFUSE DISPOSAL FACILITY 

Beaver, West Virainia Project No: B06-328-1444 Fiaure 



R19044

.1 

+3/4 INCH SPECIFIC GRAVITY 

Weiqht of dry sample & pan 

Weiqht of pan 

Weiqht of oven-dried sample (A) 

Weiqht of saturated surface-dry sample & pan 

Weiqht of pan 

Weiqht of saturated surface-dry sample (B) 

V\/eiqlit of satuiated sample in watei & basket 

Weiqht of basket in water 

Weiqht of saturated sample in water (C) 

TEST RESULTS 

Specific qravitv of sample N(B-C) 

Percent absorption B-NA X 100 

Project No.: B06-328-1444 Client: WILLIAMSON 
ENERGY, LLC 

Project: POND CREEK MINE Sample Date: 4-15-08 

Source: REFUSE FACILITY Samele No.: 

+3/4 INCH SPECIFIC GRAVITY 

2.23 

5.5% 

Tested By: CRKII 

Checked By:M ,!/4/4t, 
Elev./Depth: 

ALLIANCE CONSUL TING, INC. 

3405.0 gms 

424.3 gms 

2880./ gms 

3570.0 gms 

424.3 gms 

3145.7 gms 

3600.0 - gms 

1790.0 gms 

1810.0 gms 

Material Description 

COARSE COAL REFUSE 

Remarks: 

Paae No. 1 



R19045LIQUID AND PLASTIC LIMIT TEST DATA 

Client: MACH MINING 
Project: POND CREEK MINE REFUSE DISPOSAL FACILITY 
Project Number: B06-328-1444 -r 
Source: 
Sample No.: 
Elev. or Depth: 
Location: 
Description: Clayey 
Water Content: 
Testing Remarks: 

Run No. 1 

Wet+Tare 36.46 
Drv+Tare 31.08 

Tare 15.20 
# Blows 15 

Moisture 33.9 

34.6 

C 

31.4 

10 

Run No. 1 

Wet+Tare 19.82 
Drv+Tare 18.99 

Tare 15.27 
Moisture 22.3 

Sample Data 

Sample Length(in./cm.): 

gravel with sand4-15-08 STANDARD PROCTOR 

-1\ 

Blows 

uses: GC AASHTO: 

2 

39.14 
33.19 
15.23 

20 
33.1 

\ 

\ 
\ 

20 

2 

20. 62 
19.62 
15.21 
22.7 

Liquid Limit Data 
3 4 

35.32 35.46 
30.41 30.63 
15.21 15.26 

25 30 
32.3 31. 4 

I\ 

\ 
"\ 

\ 

I 
25 30 40 

Plastic Limit Data 
3 4 

18.83 
18.17 
15.21 
22.3 

5 6 

38.23 
3?.78 
15.21 

35 
31.0 

Liquid Limit=--3-2 __ 
Plastic Limit=_~2~2 __ 

Plasticity Index=_~l~0~_ 

Ae:f,f/44t =:=::::':::::::'::::::::::::'.::::========= ALLIANCE CONSULTING, INC. 
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LIQUID AND PLASTIC LIMITS TEST REPORT ® 
60------------------~------------....:;::=--
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LIQUID LIMIT 

SOIL DATA 
NATURAL 

/ 
/ 

70 

SYMBOL SOURCE 
SAMPLE DEPTH WATER PLASTIC 

NO. (ft.) CONTENT LIMIT 
(%) (%) 

• 22 

Client: MACH MINING 

90 

LIQUID PLASTICITY 
LIMIT INDEX 
(%) (%) 

32 10 

LIQUID AND PLASTIC LIMITS TEST REPORT 

ALLIANCE Project: POND CREEK MINE REFUSE DISPOSAL FACILITY 

CONSUL TING, INC. 
Beaver West Vir inia Pro·ect No.: B06-328-1444 Fi ure 

110 

uses 

GC 
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ST ABIL TY ANALYSIS FILES - Phase 3 & Phase 7 ( east side) 
Williamson Energy, LLC 
Refuse Disposal Area No. 2 
Project No.: B0S-330-1413 

File Name Subject F.S. 

PH3DSST2 Downstream static, Phase 3, Section F-F 1.51 

PH3DSSEI Downstream seismic, Phase 3, two phreatic surfaces, to get 1.23 
Allowable phreatic level for Piezometers P-6, -7 and -8 

PH3USSE2 Upstream seismic, Phase 3 two phreatic surfaces, pond about 1.16 
1/2 full, (these are shallow circles that do not go through the crest) 

PH3USSE4 Upstream seismic, Phase 3, two phreatic surfaces, pond about 1.20 
1/4 full 

PH3USSE3 Upstream seismic, , Phase 3, two phreatic surfaces, pond full, 1.20 
done to check if slurry can be released during earthquake 

PH3USST Upstream static, Phase 3, pond about ½ full 1.89 

PH7DSST Downstream static, Phase 7, toe circle 1.53 

PH7DSST2 Downstream static, Phase 7, Section G-G, whole slope circle. 1.52 

PH7DDSE Downstream seismic, Phase 7, Section G-G, two phreatic 1.20 
surfaces, pond level the same as for Section D-D, to get allow 
Phreatic level for Piezometers P-15 -16, and -17 

PH7USSE Upstream seismic, Phase 7, Section G-G, two phreatic 1.26 
surfaces, pond level the same as for Section D-D 

PH7USST Upstream static, Phase 7, Section G-G, pond level same as for 1.82 
Section D-D 

File: Stability Runs.doc, hlo, rev. 08/05/08 
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l 

AllianceO 
Consulting, Inc. 
Engineers 
Constructors 
Scientists 

BECKLEY, WV 
(30~) 255-0491 

BY: //,, cJ DATE: k&!Jb CHKD BY:t;'='t'--~-'----

PROJECT NAME: /,t//.t:-?4(!P/5QA/ ,&ve".<6:Y' £.LG 

PROJECT NO, /JC,5- ?30 -/¥Cf SHEET ( OF / -~-
DESCRIPTION e',</..f,c 1' ,27',<J <Ju" O" V ,C..-,;:.,,:r.s. ¥c r,t:;;A.J 

,1(<,IO,-v/"""[ ~ ,i?;::;J,l,,'lcf"> c:R LOC"'1dC>U-" 



R
19049

PHASE 3 DOWNSTREAM STATIC REFUSE DISPOSAL AREA NO. 2 
C:\DOCUME~1\HOWENS\MYDOCU~1\WILLIA~1\STABIL~1\PH3DSST2.PL2 Run By: HLO 6/27'2008 4:08PM 

580 
~,==_=_=;;,=+=====i======i=====,T---~----,---~,-----,--;=ln=it=P=oi=nts+:=50=.=to=13=0=.==;i # 1-::; 

a 1.51 
b 1.52 
C 1.52 
d 1.52 

Soil Soil Total Saturated Friction Piez. 
Desc. Type Unit Wt. Unit Wt. Angle Surface 

540 H e 1.52 
f 1.52 
g 1.52 
h 1.53 
i 1.53 
j 1.53 

500 

460 
Wl 

Term Limits: 220. to 320. 
No. (pcD (pcD (deg) No. 

CCR 1 130.0 140.0 33.7 W1 
FCR 2 80.0 90.0 28.0 W1 
SOIL 3 125.0 135.0 26.8 W1 

i 
~-------

~-~ 
3 

------------ *1 

420 

380 

340 

300 ~---~---~---~---~---~---~---~----~---~---~ 
0 

STED ---EJ■ 
r :~~~t!i-:~~;\;:;; 

40 80 120 160 200 240 280 320 360 400 

PCSTABL5M/si FSmin=1.51 
Safety Factors Are Calculated By The Modified Bishop Method ® 
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c,\docume-l\howens\mydocu-l\willia-l\stabil-l\ph3dsst2.0UT Page 1 

Run Date: 

** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

6/27/2008 
Time of Run: 4,08PM 
Run By: HLO 
Input Data Filename: c,ph3dsst2. 

c,ph3dsst2.0UT 
ENGLISH 

Output Filename: 
Unit: 
Plotted 
PROBLEM 

Output Filename: C:ph3dsst2.PLT 
DESCRIPTION PHASE 3 DOWNSTREAM S1"A'l"lC 

REFUSE DISPOSAL AREA NO. 2 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

7 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left 
No. {ft) {ft) 

1 .00 156. 00 

X-Right 
{ft) 

100.00 

Y-Right 
{ft) 

156.00 

Soil Type 
Below Bnd 

3 
2 100.00 
3 136. 00 
4 156.QO 
5 252.00 
6 282.00 
7 295.00 
8 295.00 
9 .00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

156.00 13 6. 00 168.00 1 
168.00 156.00 168.00 1 
168.00 252.00 200.00 1 
200.00 282.00 200.00 1 
200.00 295.00 195.00 1 
195.00 389.00 195.00 2 
195.00 389.00 159.00 1 
156.00 389.00 159.00 3 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

Friction 
Angle 
{deg) 
33.7 

Pore 
Pressure 

Param. 
.00 

Pressure Piez. 
Constant Surface 

No. (pcf) {pcf) {psf) {psf) No. 
1 130.0 140.0 .o .o 
2 80.0 90.0 .0 28.0 .00 . 0 
3 125.0 135.0 .0 26.8 .00 . 0 

SPECIFIED 1 PIEZOMETRIC SURFACE{S) HAVE BEEN 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. {ft) {ft) 

1 .00 156.00 
2 105.00 156.00 
3 289.80 197.00 

1 
1 
1 

4 
Searching 

Of Which 
Boundary 

No. 

389.00 
Routine Will 
The First 1 

X-Left 
{ft) 

.00 

197.00 
Be Limited 
Boundaries 

Y-Left 
{ft) 

136.00 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

X-Right Y-Right 
(ft) {ft) 

1 389.00 136.00 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X SO.DO ft. 

and X 130.00 ft. 
Each Surface Terminates Between X 220.00 ft. 

and X 320.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
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First. 

* * Safety Factors Are Calculated By The Modified Bishop Method* * 
Failure Surface Specified By 22 Coordinate Points 

Point x-surf Y-Surf 
No. (ft) (ft) 

1 79.47 156.00 
2 88.79 152.36 
3 98.31 149. 31 
4 108.01 146.86 
5 117.84 145.04 
6 127. 77 143. 83 
7 137. 75 143.25 
8 147.75 143.30 
9 157.73 143.90 

10 167.64 145.29 
11 177.45 147. 21 -
12 187.12 149.76 
13 196. 62 152.90 
14 205.89 156.64 
15 214.92 160.95 
16 223.65 165.82 
17 232.06 171.23 
18 240.11 177 .16 
19 247.77 183.59 
20 255.02 190. 4 8 
21 261. 81 197.82 
22 263.59 200.00 / 

Circle Center At X = 141.9 y = 301. 9 and Radius, 158.7 

*** 1.513 *** 
Individual data on the 29 slices 

Water Water Tie Tie Earthquake 

C Force Force Force Force Force Surcharge 
Slice Width Weight Top Bot Norm Tan Hor Ver Load 

No. (ft) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 
1 9.3 2229.3 . 0 1136.4 . 0 .0 .o . 0 . 0 
2 9.5 6574.4 . 0 3224 .1 . 0 .0 .0 . 0 . 0 
3 1. 7 1561.3 . 0 750.4 . 0 .0 . 0 . 0 . 0 
4 5.0 5751.1 . 0 2492.6 . 0 .0 . 0 .0 . 0 
5 3.0 4394.6 .0 1718 .1 .0 .o . 0 .o .0 
6 . 8 1243.4 .o 477 .5 .o .0 .0 . 0 . 0 
7 9.1 17703.0 .0 6717. 4 .0 . 0 .o . 0 . 0 
8 9.9 25619.0 . 0 9455.1 . 0 . 0 . 0 . 0 . 0 
9 8.2 25582.2 . 0 9233.8 . 0 . 0 . 0 .o .0 

10 1. 7 5834.7 . 0 2111. 2 . 0 .0 . 0 .0 . 0 
11 10.0 33509.6 . 0 12856.9 . 0 .0 . 0 . 0 . 0 
12 8.3 27467.6 .0 11498.2 . 0 .o .0 . 0 . 0 
13 1. 7 5750.9 .o 2486.6 .0 .0 .0 . 0 . 0 
14 9.9 34700.8 .0 14724.5 .0 . 0 . 0 .0 . 0 
15 9.8 36606.4 .o 15072. 8 .o . 0 . 0 .0 .0 
16 9.7 37452.6 . 0 15028.4 . 0 .0 . 0 . 0 . 0 
17 9.5 37257.4 . 0 14591. 5 . 0 .o . 0 . 0 . 0 
18 9.3 36063.5 . 0 13763.8 . 0 .0 .0 . 0 . 0 
19 2.0 7746.6 . 0 2937.2 .0 .0 .o . 0 .0 
20 7.0 26133. 5 .0 9611. 4 .o . 0 .0 .0 . 0 
21 8.7 30721.4 .o 10950.6 .o . 0 . 0 .0 . 0 
22 8.4 26818.7 . 0 8976.4 . 0 . 0 . 0 . 0 . 0 
23 8.1 22313.1 . 0 6633.6 . 0 .0 . 0 . 0 . 0 
24 7.7 17358.2 . 0 3931. 6 . 0 .0 .0 . 0 . 0 
25 4.2 7631.6 . 0 905.6 . 0 .0 .o .0 .0 
26 1.4 2105.8 . 0 58.1 . 0 .0 .0 .o . 0 
27 1. 6 2197.2 .o . 0 .o .o . 0 . 0 . 0 
28 6.8 5168.6 .0 . 0 .0 . 0 . 0 . 0 . 0 
29 1. 8 252.5 .0 . 0 . 0 . 0 . 0 . 0 . 0 

( Failure Surface Specified By 20 Coordinate Points 
Point x-surf Y-Surf 

No. (ft) (ft) 
1 83.68 156.00 
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3 102.66 149. 72 
4 112.42 147.55 
5 122.31 146. 04 
6 132. 27 145.21 
7 142.27 145.04 
8 152.26 145.55 
9 162.19 146. 74 

10 172.02 148.58 
11 181. 70 151.09 
12 191.19 154.24 
13 200.44 158. 03 
14 209.42 162.43 
lo 218. 09 167.42 
16 226. 39 172. 99 
17 234.31 179.10 
18 241. 79 185.74 
19 248.81 192.86 
20 254.95 200.00 

Circle Center At X = 139.7 ; y 293.3 and Radius, 148.3 
*** 1.516 *** 

Failure Surface Specified By 22 Coordinate Points 
Point x-surf Y-Surf 

No. (ft) (ft) 
1 79.47 156.00 
2 88.61 151.93 
3 98.00 148.49 
4 107. 60 145.68 
5 117.36 143. 52 
6 127. 25 142. 02 
7 137. 21 141.18 
8 14 7. 21 141.02 
9 157.20 141.52 

10 167.13 142.69 
11 176.96 144. 53 
12 186.64 147.02 
13 196.14 150.15 
14 205. 41 153. 91 
15 214.40 158.28 
16 223.08 163.25 
17 231. 41 168.78 
18 239.35 174.86 
19 246.86 181. 46 
20 253.92 188.55 
21 260.48 196.09 
22 263.45 200.00 

Circle Center At X = 144. 7 ; y 290.0 and Radius, 149 .1 
*** 1.517 *** 

Failure Surface Specified By 22 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 83.68 156.00 
2 93.10 152.63 
3 102.70 149.83 
4 112. 45 147.60 
5 122.31 145.95 
6 132. 25 144. 89 
7 142.24 144.42 
8 152.24 144. 54 
9 162.22 145.26 

10 172.13 146.57 
11 181. 95 148.46 
12 191. 64 150.93 

( 13 201.17 153.98 
14 210.49 157.58 
15 219.59 161.72 
16 228.43 166.41 
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17 23 6. 97 171. 60 
18 245.20 177.30 
19 253.06 183.47 
20 260.55 190.09 
21 267.64 197.15 
22 270.17 200.00 

Circle Center At X = 145.1 ; y 
*** 1.520 *** 

Failure 
Point 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Surface Specified By 21 
X-Surf Y-Surf 

(ft) (ft) 
75.26 156.00 
84.54 152.28 
94.05 149.17 

103.74 146.70 
113.57 
123.50 
133. 49 
143.49 
153.46 
163.35 
173.13 
182.75 
192. 16 
201. 34 
210.23 
218.80 
227.02 
234. 84 
242.23 
249.17 
254.78 

144. 87 
143. 70 
143 .18 
143.31 
144 .11 
145.56 
147.66 
150.40 
153.77 
157.74 
162.32 
167.47 
173.17 
179.40 
186 .13 
193.34 
200.00 

Circle Center At X = 136.4 ; Y 
*** 1.523 *** 

Failure 
Point 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Surface Specified By 20 
X-Surf Y-Surf 

(ft} (ft} 
92.11 156.00 

101.31 152.10 
110.79 148.89 
120.47 146.39 
130.31 144.62 
140.26 143.58 
150.25 143.28 
160.24 143.72 
170.17 144.90 
179.99 
189.63 
199.06 
208.21 
217.04 
225.50 
233.54 
241.11 
248.18 
254. 71 
259.17 

146.81 
149.45 
152.79 
156.82 
161. 51 
166.85 
172. 80 
179.33 
186.40 
193.97 
200.00 

Circle Center At X = 149.3 ; Y' 

*** 1.524 *** 
Failure Surface Specified By 21 

Point X-Surf Y-Surf 
No. (ft} (ft} 

1 83.68 156.00 
2 92.73 151. 74 
3 102.07 148.15 
4 111. 64 145.26 
5 121.40 143.08 

312.8 and Radius, 168.4 

Coordinate Points 

294.9 and Radius, 

Coordinate Points 

151.8 

278.1 and Radius, 134.8 

Coordinate Points 
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6 131. 29 141. 62 
7 141. 27 140.90 
8 151.27 140. 90 
9 161.24 141. 64 

10 171.13 143.11 
11 180.89 145.30 
12 190.46 148.20 
13 199.79 151.79 
14 208.83 156.06 
15 217.54 160.98 
16 225.86 166.53 
17 233.75 172. 67 
18 241.17 179.38 
19 248.08 186.51 
20 254. 43 194.33 
21 258.45 200.00 

Circle Center At X = 146.2 ; y 277 .o and Radius, 136.2 
*** 1. 524 *** 

Failure Surface Specified By 21 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 92.11 156.00 
2 101.18 151.80 
3 110. 55 148. 30 
4 120.16 145.53 
5 129.95 143. 50 
6 139.87 142.22 
7 149.85 141.70 
8 159.85 141.95 
9 169.80 142. 95 

10 179.64 144. 71 

( 
11 189.33 147.22 
12 198.79 150.46 
13 207.98 154.40 
14 216.84 159.04 
15 225.32 164.34 
16 233.37 170.27 
17 240.94 176.80 
18 248.00 183.88 
19 254.50 191.48 
20 260.40 199.56 
21 260.67 200.00 

Circle Center At X = 151. 7 ; y 272.8 and Radius, 131. l 
*** 1.532 *** 

Failure Surface Specified By 22 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 83.68 156.00 
2 93.23 153.03 
3 102.93 150.59 
4 112. 75 148.69 
5 122.66 147.32 
6 132. 62 146.51 
7 142.62 146.23 
8 152.61 146.51 
9 162.58 147.33 

10 172.49 148. 70 
11 182.30 150.61 
12 192.00 153.06 
13 201.55 156.03 
14 210.92 159.52 
15 220.08 163.52 
16 229.02 168.01 
17 237.69 172. 99 
18 246.08 178.43 
19 254.15 184.33 
20 261.90 190.66 
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21 269.28 197.41 
22 271. 82 200.00 

Circle Center At X = 142 .6 ; y 328.5 and Radius, 182.2 

*** 1.534 *** 
Failure Surface Specified By 22 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft} (ft} 

1 87.90 156.00 
2 96.96 151. 77 
3 106.29 148.17 
4 115. 84 145.22 
5 125.58 142.94 
6 135.45 141.32 
7 145. -4 0 140.J9 
8 155.40 140 .14 
9 165.39 140.58 

10 175.33 141. 70 
11 185. 16 143.50 
12 194.85 145.97 
13 204.35 149.09 
14 213.61 152.86 
15 222.60 157.26 
16 231. 25 162.27 
17 239.55 167.85 
18 247.44 173.99 
19 254.89 180.66 
20 261. 87 187.82 
21 268.34 195.45 
22 271. 70 200.00 

Circle Center At X = 154.0 ; y 285.7 and Radius, 145.6 

*** 1.535 *** 
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PHASE 3 DOWNSTREAM SEISMIC REFUSE DISPOSAL AREA NO. 2 , 

C:\DOCUME~1\HOWENS\MYDOCU~1\WILLIA~1\STABIL~1\PH3DSSE1.PL2 Run By: HLO 6127.12008 4:29PM 
620 rr===,;======i=====i====i===u=======i==i---,----,---r===e====;i 1 

-
1 

lnit Points: 50. to 130. # t-t; 
a 1.23 
b 1.24 
C 1.25 
d 1.25 
e 1.26 
f 1.26 
g 1.27 
h 1.27 
i 1.28 
j 1.29 

Soil Soil Total Saturated Cohesion Friction Piez. I Load Value 
Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< Term Limits: 220. to 320. 

No. (pcf) (pcf) (psf) (deg) No. 
CCR 1 130.0 140.0 a.a 33.7 W1 
FCR 2 80.0 90.0 a.a 28.0 W1 

580 SOIL 3 135.0 135.0 400.0 19.5 W2 

540 

500 

h ~: d

1

!J;;: 7 Wl -e..__ • 2 ..,....---r; --1-·wi----.........__ 
,_ ---· 

460 ~ Wl ] 3 -----

L ,-···-...• J&"-:;;;;;;;;:::r- ' . ', ·~ ~ ---- . ------------------W2 

420 

380 

340 L-----'-------'-----'------~---~---~----~---~-----'----~ 
0 40 80 120 160 200 240 280 320 360 400 

PCSTABL5M/si FSmin=1.23 
STED Safety Factors Are Calculated By The Modified Bishop Method 

® 
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** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 

Run Date: 
or Spencer~s Method of Slices 

6/27/2008 
Time of Run: 
Run By: 
Input Data Filename: 
Output Filename: 
Unit: 

4,29PM 
HLO 
C, ph3dssel. 
C, ph3dssel. OUT 
ENGLISH 

Plotted 
PROBLEM 

Output Filename: C:ph3dssel.PLT 
DESCRIPTION PHASE 3 DOWNSTREAM SEISMIC 

REFUSE DISPOSAL AREA NO. 2 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add o.oo to X-values and 340.00 to Y-values listed. 

7 Top P.011nr'l::,.,,-; <=>c 

9 Total Boundaries 
Boundary X-Left Y-Left 

No. (ft) (ft) 
1 .00 116.00 

X-Right 
(ft) 

100.00 
136.00 
156.00 

Y-Right 
(ft) 

116.00 
128.00 
128.00 
160.00 
160.00 
155.00 
155.00 
119. 00 
119.00 

Soil Type 
Below Bnd 

3 
2 100.00 116.00 
3 136.00 128.00 
4 156.00 128.00 
5 252.00 160.00 
6 282.00 160.00 
7 295.00 155.00 
8 295.00 155.00 
9 100.00 116.00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
1 130.0 140.0 .0 
2 80.0 90.0 .o 
3 135.0 135.0 400.0 

252.00 
282.00 
295.00 
389.00 
389.00 
3 89. 00 

Friction 
Angle 
(deg) 
33.7 
28.0 
19.5 

Pore 
Pressure 

Param. 
.00 
.00 
.00 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 

Pressure 
Constant 

(psf) 
. 0 
. 0 
. 0 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 
Point X-Water Y-Water 

No. (ft) (ft) 
1 .00 116.00 
2 105.00 116.00 
3 295.00 155.00 
4 389.00 155.00 

Piezometric Surface No. 
Point X-Water 

No. (ft) 
1 .00 
2 389.00 

2 Specified by 2 Coordinate Points 
Y-Water 

(ft) 
96.00 
99.00 

1 
1 
1 
1 
1 
2 
1 
3 

Piez. 
Surface 

No. 
1 
1 
2 

Searching 
Of Which 
Boundary 

No. 

Routine Will 
The First 1 

X-Left 
(ft) 

.00 

Be Limited 
Boundaries 

Y-Left 
(ft) 
96.00 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

X-Right Y-Right 
(ft) (ft) 

1 389.00 99.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .ooo Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 
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20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 50.00 ft. 

and X 130.00 ft. 
Each Surface Terminates Between X 220.00 ft. 

and X 320.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = 96.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method** 
Failure Surface Specified By 18 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 117.37 121.79 
2 127.15 119.72 
3 137.04 118.24 
4 147.00 117.36 
5 157.00 117.08 
6 166.99 117.41 
7 176.95 118.33 
8 186.84 119.85/ 
9 196.61 121. 96 

10 206.24 124.66 
11 215.69 127.93 
12 224.93 131.76 
13 233. 92 136.14 
14 242.62 141. 06 
15 251. 02 146.49 
16 259.08 152.41 
17 266.76 158.81 
18 268.03 160.00 

Circle Center At X = 156.6 y 283.1 and Radius, 166.0 
*** 1.231 *** 

Individual data on the 22 slices 
Water Water Tie Tie Earthquake 
Force Force Force Force Force 

Slice Width Weight Top Bot Norm 
Surcharge 

Tan Hor Ver Load 
No. (ft) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 

1 7.8 2154.5 . 0 .0 .0 .o 323.2 . 0 .0 
2 2.0 1243.4 . 0 51.2 .o . 0 186.5 . 0 .0 
3 8.8 8794.8 . 0 1310.2 .o . 0 1319.2 .0 .0 
4 1.0 1354. 5 . 0 267.5 .0 . 0 203.2 . 0 .0 
5 10.0 13770.1 .0 3543.8 .0 . 0 2065.5 .o .o 
6 9.0 13318.4 .0 4570.8 .0 . 0 1997.8 .0 .o 
7 1.0 1531. 8 .o 579.4 . 0 . 0 229.8 .0 .0 
8 10.0 17594.6 . 0 6391. 3 .o . 0 2639.2 .0 .0 
9 10.0 21165.7 . 0 7262. 4 . 0 . 0 3174.9 .0 .0 

10 9.9 23767.3 . 0 7760.4 . 0 . 0 3565.1 . 0 .0 
11 9.8 25379.1 . 0 7883.5 . 0 . 0 3806.9 . 0 .o 
12 9.6 26003.4 . 0 7631. 2 . 0 . 0 3900.5 . 0 .0 
13 9.5 25665.2 . 0 7004. 5 . 0 . 0 3849.8 . 0 .o 
14 9.2 24411. 8 . 0 6005.7 . 0 . 0 3661.8 . 0 . 0 
15 9.0 22311. 6 . 0 4638.3 . 0 . 0 3346.7 . 0 .0 
16 8.7 19453.1 . 0 2907.3 . 0 . 0 2918. 0 . 0 .o 
17 7.2 13925.0 . 0 840.6 . 0 . 0 2088.8 . 0 . 0 
18 1.2 2021.5 . 0 . 0 . 0 . 0 303.2 . 0 . 0 
19 1.0 1650.2 .o .0 . 0 . 0 247.5 .0 . 0 
20 7.1 9380.0 .o . 0 . 0 . 0 1407. 0 . 0 . 0 
21 7.7 4386.6 .0 .o . 0 .o 658.0 . 0 . 0 
22 1.3 98.2 . 0 .0 . 0 . 0 14.7 .0 . 0 

Failure Surface Specified By 18 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 117.37 121.79 
2 127.18 119.87 
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3 137. 09 118.48 
4 147.05 117. 63 
5 157. 04 117. 32 
6 167. 04 117. 55 
7 177.01 118.33 
8 186.93 119.64 
9 196.75 121. 49 

10 206.47 123.86 
11 216.04 126. 76 
12 225.44 130. 1 7 
13 234.64 134. 09 
14 243.62 138. 50 
15 252.34 143.38 
16 260.79 148.74 
17 268.93 154.54 
18 275.78 160.00 

Circle Center At X = 157.8 ; y 301. 9 and Radius, 184.5 
*** 1. 243 *** 

Failure Surface Specified By 19 Coordinate Points 
Point X-Surf Y-Surf 

No. ( ft) (ft) 
1 113. 16 120.39 
2 123.06 119. 00 
3 133.02 118. 07 
4 143. 01 117. 59 
5 153.01 117.57 
6 163.00 118.00 
7 172. 96 118.89 
8 182.87 120.23 
9 192. 71 122.02 

10 ,· 202.45 124.26 
( 11 212.09 126.94 

~. 
12 221. 59 130.05 
13 23 0. 94 133. 59 
14 240.12 137.56 
15 249. 11 141. 94 
16 257.89 146.72 
17 266.45 151.90 
18 274.76 157.47 
19 278.19 160.00 

Circle Center At X = 148. 5 ; y 337.1 and Radius, 219.5 
*** 1.247 *** 

Failure Surface Specified By 16 Coordinate Points 
Point X-Surf Y-Surf 

No. ( ft) (ft) 
1 130. 00 126.00 
2 139.33 122.40 
3 148. 95 119.69 
4 158.79 117. 89 
5 168.75 117. 02 
6 178.75 117 .10 
7 188.70 118 .11 
8 198.51 120.04 
9 208.10 122.89 

10 217.37 126.63 
11 226.26 131.22 
12 234.67 136. 62 
13 242.54 142.79 
14 249.80 149. 67 
15 256.38 157.20 
16 258.40 160.00 

Circle Center At X = 173.0 ; y 223.2 and Radius, 106.3 
*** 1.255 *** 

l Failure Surface Specified By 18 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 121.58 123.19 
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2 131. 44 121. 53 
3 141. 37 120.38 
4 151. 35 119. 75 
5 161. 35 119. 64 
6 171. 34 120.06 
7 181. 30 121. 00 
8 191.19 122.45 
9 201. 00 124.42 

10 210.69 126. 90 
11 220.23 129.87 
12 229.61 133.35 
13 238.79 137.31 
14 247.76 141. 74 
15 256.48 146.63 
16 264.93 151. 97 
17 273. 10 157. 75 
18 275.95 160.00 

Circle Center At X = 158.4 ; y 310.9 and Radius, 191.3 
*** 1. 261 *** 

Failure Surface Specified By 17 Coordinate Points 
Point x-surf Y-Surf 

No. (ft) (ft) 
1 11 7. 37 121. 79 
2 127.31 120. 72 
3 13 7. 29 120.13 
4 147.29 120.04 
5 157.29 120.43 
6 167.25 121. 31 
7 177.15 122. 67 
8 18 6. 98 124.51 
9 196. 71 126.84 

10 206.31 129.63 
11 215.76 132.89 
12 225.05 136.61 
13 234 .14 140.78 
14 243.01 145. 3 8 
15 251. 66 150.42 
16 260.04 155.86 
17 265.77 160.00 

Circle Center At X = 144.3 ; y 324.8 and Radius, 204.8 

*** 1.261 *** 
Failure Surface Specified By 19 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 113 .16 120.39 
2 123.10 119.32 
3 133.08 118. 64 
4 143. 07 118.36 
5 153.07 118.47 
6 163.06 118. 97 
7 173.02 119. 86 
8 182.94 121.15 
9 192.80 122.82 

10 202.58 124.88 
11 212.28 127.32 
12 221.87 13 0. 14 
13 231. 35 133. 33 
14 240.69 136.90 
15 249.89 140.83 
16 25 8. 92 145.12 
17 267.78 149.75 
18 276.45 154.74 
19 283.75 159.33 

Circle Center At X = 145.3 ; y 372. 9 and Radius, 254.5 
*** 1. 273 *** 

Failure Surface Specified By 15 Coordinate Points 
Point X-Surf Y-Surf 
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1 117.37 121. 79 
2 127.18 119. 83 
3 137 .10 118. 62 
4 147.09 118.16 
5 157.09 118.45 
6 167.03 119.50 
7 176.87 121. 30 
8 186.54 123.83 
9 196.00 127.08 

10 205.18 131.04 
11 214.04 135.69 
12 222.52 140. 98 
13 230.58 146. 90 
14 238.17 153.42 
15 241.13 156.38 

Circle Center At X = 148. 2 ; y 250.6 and Radius, 132 .4 
*** 1.273 *** 

Failure Surface Specified By 20 Coordinate Points 
Point x-surf Y-Surf 
No. (ft) {ft) 

1 104.74 117.58 
2 114. 70 116. 72 
3 124.69 116.24 
4 134.69 116.12 
5 144.68 116.37 
6 154.67 116.99 
7 164.62 117.99 
8 174.52 119.34 
9 184.37 121.07 

t 
10 194.15 123.15 
11 203.85 125.60 

\__ 12 213.45 128.40 
13 222.94 131. 56 
14 232.30 13 5. 06 
15 241.53 138. 91 
16 250.61 143 .10 
17 259.53 147.62 
18 268.28 152.47 
19 276.84 157.63 
20 280.45 160.00 

Circle Center At X = 132.9 ; y 386.2 and Radius, 270.0 
*** 1. 280 *** 

Failure Surface Specified By 18 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) {ft) 

1 113 .16 120.39 
2 123.15 119. 88 
3 133 .14 119.76 
4 143. 14 120.04 
5 153.12 120.70 
6 163.06 121.76 
7 172.96 123. 21 
8 182.79 125.04 
9 192. 54 127.26 

10 202.20 129.86 
11 211. 74 132. 83 
12 221.17 136.18 
13 23 0. 45 139.90 
14 239.58 143. 97 
15 248.55 148.40 
16 257.33 153.18 
17 265. 92 158.30 
18 268. 54 160.00 

Circle Center At X = 131. 2 ; y 374.3 and Radius, 254 .6 
*** 1. 286 *** 
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PHASE 3 UPSTREAM SEISMIC REFUSE DISPOSAL AREA NO. 2 
C:IDOCUME~1\HOWENS\MYDOCU~1\WILLIA~1\STABIL ~1\PH3USSE2.PL2 Run By: HLO 6/30.'2008 11:46AM 

620 r.==========i=====i=====ic===;;===i=====i===,---,-----,--,===i==== 

580 

540 ,_ 

500 

# FS 
a 1.16 
b 1.16 
C 1.17 
d 1.17 
e 1.17 
f 1.18 
g 1.18 
h 1.18 
i 1.18 
j 1.19 

Soil Soil Total Saturated Cohesion Friction Piez. I Load Value 
Desc. Type Unit WI. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150g< 

No. (pcD (pcD (psD (deg) No. 
CCR 1 130.0 140.0 0.0 33.7 W1 
FCR 2 80.0 90.0 0.0 28.0 W1 
SOIL 3 135.0 135.0 400.0 19.5 W2 

3 
1 

---•-------•~--~---------~ '1. 
1 

------- ------------. ~ =-==-,e · """"' 9 
Wl ~ 3 t ' . -

460 

3 

_ ~-~--------------·-·· ·2 ·-·-·-· ------;z~~-~----w, 

420 

380 ,_ 

lnit Points: 50. to 140. 
Term Limits: 180. to 240. 

5 

.. __ 1 /5 

wlW1 

W2 

340 L__ ___ L__ __ __J ___ __[ ___ __j_ ___ __J_ ___ __J_ ___ __L ___ _,_ ___ _,_ ___ ~ 

0 40 80 120 160 200 240 280 320 360 400 

PCSTABL5M/si FSmin=1.16 
STED Safety Factors Are Calculated By The Modified Bishop Method ® 
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** PCSTABLSM ** 
by 

Purdue University 
--slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 
Time of Run: 
Run By: 
Input Data Filename: 
Output Filename: 
Unit: 

6/30/2008 
11,46AM 
HLO 
C:ph3usse2. 
C:ph3usse2.0UT 
ENGLISH 

Plotted 
PROBLEM 

Output Filename: C:ph3usse2.PLT 
DESCRIPTION PHASE 3 UPSTREAM SEISMIC 

REFUSE DISPOSAL AREA NO. 2 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 340.00 to Y-values listed. 

6 Top 
9 Total 

Boundary 

Boundaries 
Boundaries 

X-Left 
(ft) 

Y-Left X-Right Y-Right Soil Type 
No. 

1 
2 
3 
4 
5 
6 

(ft) 
139.00 
139.00 
160.00 
160.00 
128.00 
128.00 

(ft) (ft) Below Bnd 
.00 

152.00 
207.00 
23 7. 00 
333.00 
353.00 

7 .00 120.00 
8 100.00 119.00 
9 100.00 119.00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
1 130.0 140.0 .o 
2 80.0 90.0 .o 

152.00 
207.00 
237.00 
333.00 
353.00 
389.00 
100.00 
152. 00 
389.00 

Friction 
Angle 
(deg) 
33.7 
28.0 

139.00 
160.00 
160.00 
128.00 
128.00 
116. 00 
119.00 
139. 00 
116. 00 

Pore 
Pressure 

Param. 
.00 
.00 

Pressure 
Constant 

(psf) 
.o 
.o 

3 135.0 135.0 400.0 19.5 .00 .0 
2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .00 139.00 
2 
3 
4 

152.00 
384.00 
389.00 

Piezometric Surface No. 
Point X-Water 

No. (ft) 
1 .00 
2 389.00 

139. 00 
116.00 
116.00 
2 Specified by 2 Coordinate Points 
Y-Water 

(ft) 
99.00 
96.00 

2 
1 
1 
1 
1 
1 
3 
1 
3 

Piez. 
Surface 

No. 
1 
1 
2 

Searching Routine Will Be Limited To An Area Defined By 2 Boundaries 
Of Which The First 2 Boundaries Will Deflect 
Boundary X-Left Y-Left X-Right 

No. (ft) (ft) (ft) 
1 .00 99.00 100.00 
2 100.00 99.00 389.00 

A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .o (psf) 

Surfaces Upward 
Y-Right 

(ft) 
99.00 
96.00 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
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400 Trial Surfaces Have Been Generated. 
20 Surfaces Initiate From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X 50.00 ft. 
and X 140.00 ft. 

Each Surface Terminates Between X 180.00 ft. 
and X 240.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = 99.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Fctllu1.e Su1.fct<.,;e S1,1e<.,;l[le<.l By 16 Cuu.r.<.lluctle Pululs 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Circle 

64.21 
74.01 
83.90 
93.85 

103.84 
113. 84 
123.82 
133. 77 
143.66 
153.46 
163.15 
172.70 
182.09 
191. 30 
200.30 
207.34 

Center At X = 
*** 1.161 

Individual data 
Water 

139.00 
137.01 
135. 52 
134.52 
134.02 
134.03 
134.53 
135.53 
137.03 
139. 02 
141. 50 
144.46 
14 7. 89 
151. 79 
156.15 
160.00 

108.8 y 

*** 
on the 
Water 

333.5 and Radius, 199.5 

19 slices 
Tie Tie Earthquake 

* * 

Force Force Force Force Force Surcharge 
Slice 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Width Weight Top Bot Norm Tan Hor 
(ft) (lbs} (lbs} (lbs} (lbs} (lbs} (lbs} 
9.8 876.2 .0 619.8 .0 .0 131.4 
9.9 2432.6 .o 1705.8 .o .o 364.9 

10.0 3563.3 .0 2483.0 .0 .0 534.5 
10.0 4248.9 . 0 2949.5 .o .0 637.3 
10.0 4477.3 . 0 3104.3 .o . 0 671. 6 
10.0 4244.9 . 0 2946.9 . 0 .o 636.7 

9.9 3555.5 . 0 24 77. 6 .0 .0 533.3 
9.9 2421. 0 . 0 1697.7 .o .0 363.2 
6.8 784.4 . 0 554.9 .o .0 117. 7 
1.5 70.3 . 0 42.2 .0 .o 10.5 

.9 44.2 . 0 8.1 .0 . 0 6.6 

.5 34.6 .o .o . 0 .0 5.2 
9.7 1447.0 .o . 0 .o .o 217.1 
9.6 2610.7 .0 . 0 .o .o 391.6 
9.4 3078.7 .0 . 0 .0 .0 461. 8 
9.2 2879.2 . 0 . 0 . 0 .0 431. 9 
9.0 2052.0 . 0 . 0 .o .0 307.8 
6.7 644.3 . 0 . 0 .0 .o 96.7 

.3 4.1 . 0 . 0 .0 .0 . 6 
Failure Surface Specified By 16 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft} (ft} 

1 64.21 139. 00 
2 73.97 136. 81 
3 83.83 135.14 
4 93.76 134. 00 
5 103.74 133.40 
6 113. 74 133.33 

Ver Load 
(lbs} (lbs} 

.o . 0 

.0 .0 

.o .0 

. 0 . 0 

. 0 . 0 

. 0 . 0 

. 0 . 0 

. 0 . 0 

. 0 . 0 

.0 .o 

.o . 0 

.o . 0 

. 0 . 0 

. 0 . 0 

. 0 . 0 

.o .0 

.0 . 0 

.0 . 0 

. 0 . 0 
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7 123.73 133.80 
8 133.68 134.80 
9 143. 57 136. 34 

10 153.35 138.40 
11 163.01 140.98 
12 172. 52 144.07 
13 181.85 147.67 
14 190.97 151.76 
15 199.87 156.34 
16 204.48 159.04 

Circle Center At X = 110.0 ; y 319.6 and Radius, 186.3 
*** 1.161 *** 

Failure Surface Specified By 17 Coordinate Points 
Point X .Surf Y .Surf 

No. (ft) (ft) 
1 50.00 139.00 
2 59.58 136 .14 
3 69.31 133. 84 
4 79.16 132.09 
5 89.09 130.90 
6 99.07 130.27 
7 109.07 13 0. 22 
8 119.06 13 0. 73 
9 129.00 131. 81 

10 138.86 133.45 
11 148. 62 135.64 
12 158.23 138.39 
13 167.68 141.68 
14 176.92 145.50 
15 185.93 149.84 
16 194.68 154. 68 
17 197.15 156.24 

Circle Center At X = 105.1 ; y 306.3 and Radius, 176.1 
*** 1.166 *** 

Failure Surface Specified By 16 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 68.95 139.00 
2 78.76 137.10 
3 88.67 135.69 
4 98.63 134.80 
5 108.62 134.41 
6 118. 62 134.53 
7 12 8. 60 135.16 
8 138. 53 13 6. 3 0 
9 148.40 137. 94 

10 158.17 140.08 
11 167.81 142. 72 
12 177.31 145. 84 
13 186.64 149.44 
14 195. 77 153.52 
15 204.69 158.05 
16 208.08 160.00 

Circle Center At X = 111.2 ; y 330.4 and Radius, 196.0 
*** 1.168 *** 

Failure Surface Specified By 9 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 106.84 139.00 
2 116.61 136.85 
3 126.55 135.77 
4 136.55 135.76 
5 146.49 13 6. 83 

/ 6 156.26 138. 96 

\ 7 165.75 142 .13 - 8 174.84 146.30 
9 181.46 150.25 
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Circle Center At X = 131.6 ; y 228.5 and Radius, 92.8 
*** 1.174 *** 

Failure Surface Specified By 11 Coordinate Points 
Point X-Surf Y-Surf 
No. {ft) {ft) 

1 102 .11 139.00 
2 111. 90 136. 97 
3 121. 83 135. 84 
4 131. 83 135. 59 
5 141. 81 136. 25 
6 151.69 137.80 
7 161. 39 140.24 
8 170.83 143.53 
9 l/9.94 14 /. bb 

10 188.64 152.59 
11 189.91 153.47 

Circle Center At X = 129.5 ; y 246.8 and Radius, 111.2 
*** 1.178 *** 

Failure Surface Specified By 10 Coordinate Points 
Point X-Surf Y-Surf 
No. {ft) {ft) 

1 102 .11 139. 00 
2 111. 84 136. 69 
3 121.74 135. 35 
4 131. 74 134. 99 
5 141. 72 13 5. 63 
6 151. 59 13 7. 24 
7 161.25 139.82 
8 170.61 143.34 
9 179.57 147. 77 

10 186.85 152.31 

( Circle Center At X = 130. 3 ; y 235.9 and Radius, 100.9 
*** 1.179 *** 

Failure Surface Specified By 15 Coordinate Points 
Point X-Surf Y-Surf 
No. {ft) {ft) 

1 64.21 139. 00 
2 73.70 135. 85 
3 83.39 133.37 
4 93.23 131. 58 
5 103.17 130.47 
6 113.16 130. 07 
7 123.15 130. 36 
8 133.10 131.35 
9 142.96 133. 04 

10 152.68 135. 41 
11 162.20 138. 45 
12 171.49 142.15 
13 180.50 146.49 
14 189.18 151. 45 
15 195.29 155.53 

Circle Center At X = 114. 0 ; y 273.0 and Radius, 143.0 
*** 1.181 *** 

Failure Surface Specified By 12 Coordinate Points 
Point X-Surf Y-Surf 
No. {ft) {ft) 

l 87.90 139. 00 
2 97.43 136.00 
3 107.21 133. 89 
4 117.14 132. 70 
5 127.14 132.44 
6 137.ll 133. ll 
7 146.99 134. 70 
8 156.67 137.19 
9 166.08 140.58 

10 175 .13 144.82 
ll 183.76 149.89 
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12 187. 41 152.52 
Circle Center At X = 124.9 ; y 239.6 and Radius, 107.2 

*** 1.182 *** 
Failure Surface Specified By 14 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 83.16 139. 00 
2 92.71 136.03 
3 102.46 133.82 
4 112.36 132. 40 
5 122.34 131. 76 
6 132.34 131. 91 
7 142.29 132.85 
8 l!::>L. 14 lJ4.o/ 
9 161. 82 137.07 

10 171.28 140.33 
11 180.45 144.32 
12 189.27 149.03 
13 197.69 154.42 
14 203.08 158.50 

Circle Center At X = 125.4 ; y 257.7 and Radius, 126.0 
*** 1.188 *** 
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PHASE 3 UPSTREAM SEISMIC REFUSE DISPOSAL AREA NO. 2 
C:IDOCUME~1\HOWENS\MYDOCU~1\WILLIA~1\STABIL~1\PH3USSE4.PL2 Run By: HLO 6/3012008 1 :55PM 

620 r.=========i=========ic===;;==,=====,==,-----,------,-----;===i=====.i 

580 

540 

500 

# FS 
a 1.20 
b 1.20 
C 1.21 
d 1.24 
e 1.24 
f 1.26 
g 1.26 
h 1.26 
i 1.26 
j 1.26 

Soil Soil Total Saturated Cohesion Friction Piez. I Load Value 
Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< 

No. (pcf) (pcD (psD (deg) No. 
CCR 1 130.0 140.0 0.0 33.7 W1 
FCR 2 80.0 90.0 0.0 28.0 W1 
SOIL 3 135.0 135.0 400.0 19.5 W2 

a 
hi 

~l'e 

3 

1 

lnit Points: 50. to 140. 
Term Limits: 180. to 240. 

t ;•¼;~-:•~ ...... T .. ~ ', "::::h. 
~ 3 " 3 ™ 

n "1 ~ . w, 

420 ,_ 

380 

340 '-----.L----~---~---~---~---~---~----~------~ 
0 40 80 120 160 200 240 280 320 360 400 

PCSTABL5M/si FSmin=1.20 
STED Safety Factors Are Calculated By The Modified Bishop Method 

® 
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** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or 8pencer-s Met.hod of S1ices 

Run Date: 6/30/2008 
Time of Run: 
Run By: 
Input Data Filename: 
Output Filename: 
Unit: 

l,55PM 
HLO 
C,PH3USSE4. 
C,PH3USSE4.0UT 
ENGLISH 

Plotted 
PROBLEM 

Output Filename: C:PH3USSE4.PLT 
DESCRIPTION PHASE 3 UPSTREAM SEISMIC 

REFUSE DISPOSAL AREA NO. 2 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 340.00 to Y-values listed. 

6 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. {ft) {ft) {ft) {ft) Below Bnd 

1 .00 129.00 
2 126.00 129.00 
3 207.00 160.00 
4 237.00 160.00 
5 333.00 128.00 
6 353.00 128.00 
7 .OD 120.00 
8 100.00 119.00 
9 100.00 119.00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. {pcf) {pcf) {psf) 
1 130.0 140.0 .0 
2 80.0 90.0 .0 

126.00 
207.00 
237.00 
333.00 
353.00 
389.00 
100.00 
152.00 
389.00 

Friction 
Angle 
{deg) 
33.7 
28.0 

129.00 
160.00 
160.00 
128.00 
128.00 
116. 00 
119. 00 
139.00 
116. 00 

Pore 
Pressure 

Param. 
.00 
.00 

Pressure 
Constant 

3 135.0 135.0 400.0 19. 5 . 00 

{psf) 
. 0 
.0 
.0 

2 PIEZOMETRIC SURFACE{S) HAVE BEEN 
Unit Weight of Water= 62.40 

SPECIFIED 

Piezometric 
Point 
No. 

1 
2 
3 
4 

Piezometric 
Point 
No. 

1 
2 

Surface No. 
X-Water 

(ft) 
.00 

126.00 
384.00 
389.00 

Surface No. 
x-water 

{ft) 
.00 

389.00 

1 Specified by 4 Coordinate Points 
Y-Water 

{ft) 
129.00 
128.00 
116. 00 
116. 00 
2 Specified by 2 Coordinate Points 
Y-Water 

(ft) 
99.00 
96.00 

2 
1 
1 
1 
1 
1 
3 
1 
3 

Piez. 
Surface 

No. 
1 
1 
2 

Searching Routine Will Be Limited To An Area Defined By 2 Boundaries 
Of Which The First 2 Boundaries Will Deflect 
Boundary X-Left Y-Left X-Right 

No. {ft) {ft) (ft) 
1 .00 99.00 100.00 
2 100.00 99.00 389.00 

A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .o (psf) 

Surfaces Upward 
Y-Right 

(ft) 
99.00 
96. 00 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
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400 Trial Surfaces Have Been Generated. 
20 Surfaces Initiate From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X SO.OD ft. 
and X 140.00 ft. 

Each Surface Terminates Between X 180.00 ft. 
and X 240.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = 99.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Pailurc Surface Specified Dy 9 Coordinate Pointa 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 135.26 132.55 
144.98 134.92 
154.60 137.63 
164.13 140. 68 

2 
3 
4 
5 
6 
7 
8 
9 

173.54 144. 06-
182.83 147.76 
191.98 151. 80 
200.98 156 .15 
208.30 160.00 

Circle Center At X = 72.5 y 

*** 1.195 *** 
Individual data on the 10 

Water Water Tie 

410.6 and Radius, 285.1 

slices 
Tie Earthquake 

* * 

Force Force Force Force Force Surcharge 
Slice 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Width Weight Top Bot Norm Tan Hor 
(ft) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 
9.7 849.6 .o .0 . 0 .0 127.4 
7.0 1551.9 .0 .0 . 0 .o 232.8 
2.6 739.9 .0 .0 . 0 .0 111.0 
9.5 3239.4 .o . 0 .0 .0 485.9 
9.4 3702.5 .0 . 0 . 0 . 0 555.4 
9.3 3695.1 .0 . 0 .0 . 0 554.3 
9.2 3235.3 . 0 .o .o . 0 485. 3 
9.0 2345.1 . 0 .0 .0 . 0 351. 8 
6.0 874.0 . 0 .o .o . 0 131.1 
1.3 57.5 .0 . 0 .o . 0 8.6 
Failure Surface Specified By 7 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 135. 26 132.55 
2 145.04 134.66 
3 154.65 137.42 
4 164.06 140.80 
5 173.23 144. 79 
6 182.12 149.37 
7 187.14 152.40 

Circle Center At X = 108.0 ; y 282.1 and Radius, 
*** 1.201 *** 

Failure 
Point 

Surface Specified By 8 Coordinate Points 

No. 
1 
2 
3 
4 
5 
6 
7 
8 

X-Surf Y-Surf 
(ft) (ft) 

135. 26 
145.13 
154.86 
164.40 
173. 72 
182.76 
191. 49 
198.20 

132. 55 
134.19 
136. 50 
139.49 
143 .12 
147.38 
152.26 
156.63 

Circle Center At X = 116.6 ; Y 
*** *** 1.214 

275.7 and Radius, 

Ver Load 
(lbs) (lbs) 

. 0 .0 

. 0 .o 

.o . 0 

.0 . 0 

. 0 . 0 

. 0 .0 

. 0 .o 

.o . 0 

.0 . 0 

.0 . 0 

152.0 

144.3 



R19071

Failure 
Point 

c:\docume-1\howens\mydocu-1\willia-1\stabil-l\ph3usse4.OUT Page 3 

Surface Specified By 8 Coordinate Points 

No. 
1 
2 
3 
4 
5 
6 
7 
8 

X-Surf Y-Surf 
(ft) (ft) 

130.53 
140. 4 8 
150.29 
159.87 
169.13 
177.99 
186.36 
190.40 

130. 73 
131.73 
133.G7 
136. 54 
140.32 
144.96 
150.42 
153.65 

Circle Center At X = 125. 3 ; Y 

*** *** 1.242 
234.0 and Radius, 103.4 

Failure 
Point 

Surtace Specified By 9 Coordinate Points 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

X-Surf Y-Surf 
(ft) (ft) 

140.00 
149.91 
159.71 
169.38 
178.87 
188.15 
197.18 
205.94 
211. 87 

134. 36 
135.73 
137.70 
140.26 
143.41 
147.13 
151. 42 
156.24 
160.00 

Circle Center At X = 122.6 ; Y 
*** 1.243 *** 

Failure 
Point 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Surface Specified By 17 
X-Surf Y-Surf 

(ft) (ft) 
54.74 
64.12 
73.73 
83.53 
93.45 

103.44 
113.44 
123.38 
133.22 
142. 90 
152.36 
161. 55 
170.41 
178.89 
186.94 
194.52 
196.19 

129.00 
125. 53 
122.79 
120.78 
119. 53 
119.03 
119. 29 
120. 31 
122. 09 
124.60 
127.85 
131.80 
136.44 
141. 74 
147. 67 
154.19 
155.86 

Circle Center At X = 105.0 ; Y 
*** 1.257 *** 

Failure Surface Specified By 17 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 59.47 129.00 
2 69.17 126.56 
3 79.00 124.73 
4 88. 93 123.50 
5 98.91 122.88 
6 108.91 122.88 
7 118. 89 123.50 
8 128.81 124. 72 
9 138. 64 126.56 

10 148.34 128.99 
11 157.87 132. 02 
12 167.20 135.63 
13 176.29 139.80 
14 185.10 144. 53 
15 193.61 149.79 

297.2 and Radius, 163.7 

Coordinate Points 

250.6 and Radius, 131.5 

Coordinate Points 
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16 201. 77 155.56 
17 207.30 160.00 

Circle Center At X = 103.9 ; y 285.4 and Radius, 162.5 
*** 1.261 *** 

Failure Surface Specified By 17 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 64.21 129.00 
2 73.87 126.40 
3 83.67 124.44 
4 93.59 123 .13 
5 103.57 122.46 
6 113.57 122.45 
7 123.54 123.08 
8 133.46 124.37 
9 143. 27 126.30 

10 152.94 128.87 
11 162.42 132. 06 
12 171.67 135.86 
13 180.65 140. 26 
14 189.32 145.23 
15 197.65 150.76 
16 205.61 156.82 
17 209.27 160.00 

Circle Center At X = 108.8 ; y 275.6 and Radius, 153.3 
*** 1.261 *** 

Failure Surface Specified By 18 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 59.47 129.00 
2 68.90 125.67 

C 3 78.54 122.99 
4 88.34 121. 00 
5 98.25 119. 69 
6 108.23 119.07 
7 118. 23 119.14 
8 128.20 119. 91 
9 13 8. 09 121. 3 7 

10 147.86 123.52 
11 157.46 126.33 
12 166.83 129.81 
13 175.95 133.93 
14 184.75 138. 67 
15 193.20 144.01 
16 201. 27 149. 93 
17 208.90 156. 3 9 
18 212.61 160.00 

Circle Center At X = 112.1 ; y 262.7 and Radius, 143.7 
*** 1.262 *** 

Failure Surface Specified By 16 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 59.47 129.00 
2 68.97 125. 85 
3 78.67 123.44 
4 88. 53 121. 79 
5 98.49 120.90 
6 108.49 120.78 
7 118.47 121. 44 
8 128.37 122.86 
9 138 .13 125.04 

10 147.69 127.96 
11 157.00 131. 62 

c~ 
12 166.00 135.98 
13 174.64 141.02 
14 182.86 146. 71 
15 190.61 153.02 
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16 191.86 154.20 
Circle Center At X = 105.0 ; Y = 250.2 and Radius, 129.4 

*** 1.263 *** 
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PHASE 3 UPSTREAM SEISMIC REFUSE DISPOSAL AREA NO. 2 
C:\DOCUME-1\HOWENS\MYDOCU-1\WILLIA-1\STABIL-1\PH3USSE3.PL2 Run By: HLO 6127/2008 5:24PM 

620 rr==========i========Cf===;;====i======i==.-----,------,----,====== 

580 

540 

500 

460 

# FS 
a 1.20 
b 1.23 
C 1.23 
d 1.23 
e 1.24 
f 1.24 
g 1.25 
h 1.26 
i 1.27 
j 1.27 

Soil Soil Total Saturated Cohesion Friction Piez. I Load Value 
Desc. Type UnitWI. Unit Wt. Intercept Angle Surface HorizEqk 0.1509_< 

No. (pcf) (pcf) (psf) (deg) No. 
CCR 1 130.0 140.0 a.a 33.7 W1 
FCR 2 80.0 90.0 a.a 28.0 W1 
SOIL 3 135.0 135.0 400.0 19.5 W2 

a 
j gJ ti 

.e 
2 

I nit Points: a. to 100. 
Term Limits: 216. to 250. 

- '='1 

---------------~~ 

9 • ... 5 
3 ··-1--- ■~ 7 

3 wiw1 

W2 - *1 ---- --------- - *2 
w, 

420 

380 

340 L_ ___ L_ __ __j ___ __j ___ _1_ ___ _1.. ___ _L ___ _,._ ___ _,._ ___ ~---~ 

0 40 80 120 160 200 240 280 320 360 400 

PCSTABL5M/si FSmin=1.20 
STED Safety Factors Are Calculated By The Modified Bisfnop Method 

® 
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** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 6/27/2008 
Time of Run: 
Run By: 
Input Data Filename: 
Output Filename: 
Unit: 

5,24PM 
HLO 
C:ph3usse3. 
C:ph3usse3.0UT 
ENGLISH 

Plotted 
l'RODLEM 

Output Filename: C:ph3usse3.PLT 
DEDCRIPTION PIIA8B J UPSTRBAM 8BISMIC 

REFUSE DISPOSAL AREA NO. 2 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 340.00 to Y-values listed. 

6 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 .00 155.00 
2 194.00 155.00 
3 207.00 160.00 
4 237.00 160.00 
5 333.00 128.00 
6 353.00 128.00 
7 .oo 120.00 
8 100.00 119.00 
9 100.00 119.00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s} of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
l 130.0 140.0 .0 

194.00 
207.00 
237.00 
333.00 
353.00 
389.00 
100.00 
194.00 
389.00 

Friction 
Angle 
(deg) 
33.7 

155.00 
160.00 
160.00 
128.00 
128.00 
116.00 
119. 00 
155.00 
116. 00 

Pore 
Pressure 

Param. 
.00 

Pressure 
Constant 

2 80.0 90.0 .0 28.0 .00 

(psf) 
. 0 
. 0 
. 0 3 135.0 135.0 400.0 19. 5 . 00 

SPECIFIED 2 PIEZOMETRIC SURFACE(S) HAVE BEEN 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified 

Point X-Water Y-Water 
No. (ft) (ft) 

l .00 155.00 
2 
3 
4 

Piezometric 
Point 
No. 

1 
2 

194.00 
384.00 
389.00 

Surface No. 
X-Water 

(ft) 
.00 

155.00 
116. 00 
116. 00 
2 Specified 
Y-Water 

(ft) 
99.00 
96.00 

by 4 Coordinate Points 

by 2 Coordinate Points 

2 
1 
1 
1 
l 
1 
3 
1 
3 

Piez. 
Surface 

No. 
l 
l 
2 

Searching 
Of Which 
Boundary 

No. 

389.00 
Routine Will 
The First 2 

X-Left 
(ft) 

.00 
100.00 

Be Limited 
Boundaries 

To An Area Defined By 
Will Deflect Surfaces 

2 Boundaries 
Upward 

1 
2 

Y-Left 
(ft) 
99.00 
99.00 

X-Right Y-Right 
(ft) (ft) 

100.00 99.00 
389.00 96.00 

A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .O (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
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400 Trial Surfaces Have Been Generated. 
20 Surfaces Initiate From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X .DO ft. 
and X 100.00 ft. 

Each Surface Terminates Between X 216.00 ft. 
and X 250.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = 99.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 2~ Coordinu.te Pointo 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 .00 155.00 
2 9.81 153.06 
3 19.66 151. 31 
4 29.54 149.77 
5 39.45 148. 42 
6 49.38 147.28 
7 59.33 146.33 
8 69.31 145.59 
9 79.29 145.05 

10 89.29 144. 71 
11 99.29 144.57 
12 109.29 144.64 
13 119. 28 144.91 
14 129.27 145.38 
15 139. 25 146.05 
16 149. 21 146.93 
17 159.15 148.00 
18 169.07 149.28 
19 178.96 150.75 
20 188.82 152.43 
21 198.64 154.30 
22 208.43 156.38 
23 218.16 158.65 
24 223.48 160.00 

Circle Center At X = 101. 0 y 638.6 and Radius, 494. 0 
*** 1.202 *** 

Individual data on the 27 slices 
Water Water Tie Tie Earthquake 

* * 

Force Force Force Force Force Surcharge 
Slice Width Weight Top Bot Norm Tan Hor Ver Load 

No. (ft) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 
1 9.8 858.0 .0 606.5 .0 . 0 128.7 . 0 .o 
2 9.8 2495.7 .a 1757.3 .o .o 374.4 . 0 . 0 
3 9.9 3967.1 .a 2784.0 .0 .0 595.1 . 0 . 0 
4 9.9 5267.9 .a 3685.9 .o .0 790.2 . 0 . 0 
5 9.9 6394.5 .a 4462.9 .o .o 959.2 . 0 . 0 
6 10.0 7343.7 . 0 5114. 5 . 0 .0 1101. 6 .0 . 0 
7 10.0 8112. 8 . 0 5640.5 .0 .0 1216.9 . 0 .o 
8 10.0 8699.7 . 0 6040.6 .0 .o 1305.0 . 0 .o 
9 10.0 9102.6 . 0 6314. 8 .o . 0 1365.4 . 0 .0 

10 10.0 9320.5 . 0 6462.8 .0 .0 1398.1 . 0 . 0 
11 10.0 9352.7 . 0 6484.7 .0 . 0 1402. 9 . 0 . 0 
12 10.0 9199. 2 . 0 6380.4 .o . 0 1379.9 . 0 . 0 
13 10.0 8860.4 . 0 6150.0 .0 . 0 1329 .1 . 0 . 0 
14 10.0 8337.2 . 0 5793.5 .0 . 0 1250.6 . 0 . 0 
15 10.0 7631.1 . 0 5311. 2 .o . 0 1144.7 . 0 .o 
16 9.9 6744.1 . 0 4703.1 .0 .o 1011. 6 . 0 .0 
17 9.9 5678.7 .o 3969.7 .0 .0 851. 8 . 0 .o 
18 9.9 4437.9 .0 3111. 0 .o .o 665.7 .o . 0 
19 7.1 2328.4 .0 1637.5 .0 .0 349.3 . 0 . 0 
20 2.8 737. 4 .0 490.1 .o .0 110. 6 . 0 . 0 
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21 5.2 124 9. 6 . 0 683.6 . 0 .0 187.4 . 0 . 0 
22 4.0 1054.2 . 0 196.8 .0 . 0 158.l .o . 0 
23 .6 203.4 . 0 .0 .o .o 30.5 .0 . 0 
24 8.4 3481. l . 0 .o .0 . 0 522.2 .o . 0 
25 1.4 699.3 . 0 .0 .o . 0 104.9 .0 . 0 
26 9.7 3150.4 . 0 . 0 .0 .o 472. 6 .o . 0 
27 5.3 467.5 .o . 0 .0 .0 70.l .0 . 0 

Failure Surface specified By 18 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

l 57.90 155.00 
2 67.62 152. 69 
3 77.43 150. 71 
4 87.29 149. 07 
5 97.21 14 7. 77 
6 107.16 146.80 
7 117 .14 146.18 
8 127.14 145.90 
9 13 7 .14 145.96 

10 147 .13 146.36 
11 157.10 147.10 
12 167.04 14 8 .19 
13 176.94 149.61 
14 186.78 151.37 
15 196.56 153.46 
16 206.26 155.89 
17 215.88 158.65 
18 220.05 160.00 

Circle Center At X = 130.3 ; y 438.0 and Radius, 292.1 
*** 1.226 *** 

Failure Surface Specified By 20 Coordinate Points 

( Point X-Surf Y-Surf 
No. (ft) (ft) 

l 42.11 155.00 
2 51. 64 152.00 
3 61. 29 149.37 
4 71. 03 147.11 
5 80.86 145.23 
6 90.74 143. 74 
7 100.68 142.62 
8 110.66 141. 90 
9 120.65 141. 56 

10 13 0. 65 141.60 
11 140. 64 142. 04 
12 150.61 142. 86 
13 160.53 144.06 
14 170.41 145.65 
15 180.21 147. 62 
16 189.93 149. 97 
17 199.55 152.69 
18 209.06 155.78 
19 218.45 159.24 
20 220.28 160.00 

Circle Center At X = 124.4 ; y 399. 6 and Radius, 258.1 
*** 1.228 *** 

Failure Surface Specified By 23 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
l 15.79 155.00 
2 25.55 152.81 
3 35.35 150.85 
4 45.21 149.14 
5 55.10 147.66 

( 
6 65.02 146.42 
7 74.97 145.43 
8 84.94 144. 67 
9 94.93 144.16 
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12 124.92 144.09 
13 134. 91 144.55 
14 144. 89 145. 25 
15 154.84 146.19 
16 164. 77 147.38 
17 174. 67 148.80 
18 184.53 150.47 
19 194.35 152.37 
20 204 .11 154.51 
21 213.83 156.89 
22 223.48 159.50 
23 225 .1,!j 160.00 

Circle Center At X = 111. 0 ; y 555.9 and Radius, 412.0 
*** 1. 231 *** 

Failure Surface Specified By 23 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 15.79 155.00 
2 25.59 153.01 
3 35.43 151. 24 
4 45.31 149.69 
5 55.22 148.36 
6 65.16 147.25 
7 75.12 146.36 
8 85.10 145. 69 
9 95.09 145.25 

10 105.09 145.02 
11 115.09 145.01 
12 125.08 145.23 

C 13 135.07 145.67 
14 145. 05 146.33 
15 155.01 147.21 
16 164.95 148. 31 
17 174.87 149. 64 
18 184.75 151.18 
19 194.59 152.94 
20 204.39 154.92 
21 214. 15 157 .11 
22 223.85 159.52 
23 225.61 160.00 

Circle Center At X = 110.3 ; y 596. 0 and Radius, 451.0 
*** 1.237 *** 

Failure Surface Specified By 23 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 15.79 155.00 
2 25.28 151. 85 
3 34.87 149. 03 
4 44.56 146. 53 
5 54.32 144.36 
6 64.15 142. 53 
7 74.04 141. 04 
8 83. 97 139.88 
9 93.94 139.06 

10 103. 93 138.58 
11 113. 92 138.44 
12 123. 92 138. 64 
13 133.91 139 .18 
14 143.87 140.07 
15 153.79 141. 29 
16 163.67 142. 84 

l~ 
17 173.49 144.74 
18 183.24 146.96 
19 192. 91 149.52 
20 202.48 152.41 
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21 211.95 155.61 
22 221. 31 159.14 
23 223.36 160.00 

Circle Center At X = 113.0 ; y 

*** 1. 238 *** 
Failure Surface Specified By 22 

Point X-Surf Y-Surf 
No. (±t) (±t) 

1 26.32 155.00 
2 35. 72 151. 60 
3 45.25 148.58 
4 54.89 145. 92 
5 64.63 143.65 
G 74.4[; 141. 7G 
7 84.34 140.25 
8 94.27 139 .13 
9 104.25 138. 39 

10 114. 24 13 8. 05 
11 124.24 138. 09 
12 134. 23 138. 53 
13 144.20 13 9. 35 
14 154.12 140.57 
15 164.00 142 .16 
16 173. 80 144.15 
17 183.51 146.51 
18 193.13 149.25 
19 202.63 152.36 
20 212.01 155.84 
21 221. 24 159.69 
22 221. 91 160.00 

Circle Center At X = 118 .1 ; y 

*** 1.245 *** 
Failure Surface Specified By 22 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 21.05 155.00 
2 30.87 153.10 
3 40. 73 151.41 
4 50.62 149. 93 
5 60.54 148.68 
6 70.48 147.64 
7 80.45 146.81 
8 90.43 146.21 
9 100.42 145. 82 

10 110.42 145.65 
11 120.42 145.70 
12 130. 42 145.97 
13 140. 41 146.45 
14 150.38 147.16 
15 160.34 148.08 
16 170.27 149. 21 
17 180.18 150.57 
18 190.06 152.14 
19 199.90 153.92 
20 209.70 155.92 
21 219.45 158.14 
22 226.90 160.00 

Circle Center At X = 113 .1 ; y 

*** 1. 259 *** 
Failure Surface Specified By 22 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 26.32 155.00 
2 36. 03 152.64 
3 45.81 150.55 
4 55.65 148.73 
5 65.52 147.17 

432.1 and Radius, 293.6 

Coordinate Points 

394.3 and Radius, 256.3 

Coordinate Points 

603.4 and Radius, 457.8 

Coordinate Points 
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6 75.44 145.87 
7 85.39 144. 85 
8 95.36 144. 09 
9 105.35 143.60 

10 115.34 143. 39 
11 125.34 143.44 
12 135.34 143. 77 
13 145.32 144.36 
14 155.28 145.22 
15 165.22 146.35 
16 175.12 14 7. 75 
17 184.98 149.42 
18 194.79 151. 35 
19 204.SS lSJ.SS 
20 214. 24 156. 01 
21 223.86 158. 73 
22 227.93 160.00 

Circle Center At X = 118.3 ; y 513.1 and Radius, 
*** 1.272 *** 

Failure Surface Specified By 14 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 94.74 155.00 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Circle Center 
*** 

104.62 
114.55 
124.52 
134.50 
144.50 
154.50 
164.49 
174.45 
184.38 
194.27 
204.10 
213.86 
217.60 
At X = 
l. 275 

153.49 
152.31 
151. 47 
150.96 
150.79 
150.96 
151.47 
152.31 
153.49 
155.01 
156.85 
159.03 
160.00 

144.4 ; y 

*** 
446.0 and Radius, 

369.7 

295.2 
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580 .. 
# FS 
a 1.89 
b 1.90 
C 1.91 
d 1.92 

540 H e 1.93 
f 1.99 
g 2.02 
h 2.02 
i 2.02 
j 2.04 

500 ,-

w, 

460 I 

420 

380 

340 

'~1 

PHASE 3 UPSTREAM STATIC REFUSE DISPOSAL AREA NO. 2 
C:IDOCUME~1\HOWENS\MYDOCU~1\WILLIA~1\STABIL~1\PH3USST.PL2 Run By: HLO 6/2;/2008 5:16PM 

Soil Soil Total Saturated Friction Piez. 
Desc. Type Unit Wt. Unit Wt. Angle Surface 

lnit Points: 50. to 140. 
Term Limits: 180. to 240. 

No. (pc0 (pc0 
CCR 1 130.0 140.0 
FCR 2 80.0 90.0 
SOIL 3 125.0 135.0 

...,..__..J ....... .,..._ 
2 

7 
3 

(deg) No. 
33.7 W1 
28.0 W1 
26.8 W1 

a 
e 

3 
1 

·-------
9 

3 

1. 
1 

5 
-------- _____ 1 

wlW1 

"1 ~ - -----

300 L_ ___ L_. __ __JL__ __ _...l ___ ___,_ ___ ~---~---~---~---~---~ 

0 

STED 

~ 
V:~ 

40 80 120 160 200 240 280 320 360 400 

PCSTABL5M/si FSmin=1.89 
Safety Factors Are Calculated By The Modified Bishop Method ® 



R19082

( 
c:\docume-1\howens\mydocu-l\willia-l\stabil-l\ph3usst.OUT Page 1 

** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer~s Method of Slices 

Run Date: 6/27/2008 
Time of Run: 
Run By: 
Input Data Filename: 
Output Filename: 
Unit: 

5,16PM 
HLO 
C:ph3usst. 
C:ph3usst.OUT 
ENGLISH 

Plotted 
PROBLEM 

Output Filename: C:ph3usst.PLT 
DESCRIPTION PHASE 3 UPSTREAM STATIC 

REFUSE DISPOSAL AREA NO. 2 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add o.oo to X-values and 300.00 to Y-values listed. 

6 Top Boundaries 
9 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 .00 179.00 152.00 179.00 2 
2 152.00 179.00 207.00 200.00 1 
3 207.00 200.00 23 7. 00 200.00 1 
4 237.00 200.00 333.00 168.00 1 
5 333.00 168.00 353.00 168.00 1 
6 353.00 168.00 389.00 156. 00 1 
7 .00 160.00 100.00 159.00 3 
8 100.00 159.00 152.00 179.00 1 
9 100.00 159.00 389.00 156.00 3 

ISOTROPIC SOIL PARAMETERS 
3 Type(s} of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

Friction 
Angle 
(deg) 
33.7 

Pore Pressure Piez. 
Pressure Constant Surface 

No. (pcf) (pcf) (psf) Param. (psf) No. 
1 130.0 140.0 .o 
2 80.0 90.0 .0 
3 125.0 135.0 .0 

28.0 
26.8 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 

.00 .o 

.00 .0 

.00 .o 

Piezometric Surface No. 1 Specified by 4 Coordinate Points 
Point X-Water Y-Water 

No. (ft) (ft) 
1 .00 179.00 
2 152.00 179.00 
3 384.00 156.00 
4 389.00 156.00 

1 
1 
1 

Searching Routine Will Be Limited To An Area Defined By 2 Boundaries 
Of Which The First 2 Boundaries Will Deflect Surfaces Upward 
Boundary X-Left Y-Left X-Right Y-Right 

No. (ft) (ft) (ft) (ft) 
1 .00 139. 00 100.00 13 9. 00 
2 100.00 139.00 389.00 136. 00 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 50.00 ft. 

and X 140.00 ft. 
Each Surface Terminates Between X 180.00 ft. 

and X 240.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y =139.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 
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Slice 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
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Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method** 
Failure Surface Specified By 8 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 140.00 179.00 
2 
3 
4 
5 
6 
7 
8 

149.94 
159.93 
169.76 
179.20 
188.05 
196 .11 
19CJ. 1 R · 

177.88 
178.24 
180.09 
183.38 
188. 04 
193.96 
197.01 

Circle Center At X = 152.5 Y 
*** 1.895 *** 

Individual data on the 
Water Water 

244.1 and Radius, 66.3 

10 slices 
Tie Tie 

Force Force Force Force 
Width Weight Top Bot Norm Tan 

(ft) (lbs) (lbs) (lbs) (lbs) (lbs) 

Earthquake 
Force 

Hor 
(lbs) 

.o 

Surcharge 
Load 
(lbs) 

Ver 
(lbs) 

9.3 437. 7 .o 305.4 .o .0 
. 7 70.5 .0 45.4 .o .0 

2.1 272 .9 .0 140.0 .0 .0 
7.7 2433.3 .o 251.8 .0 .0 

.2 99.5 .0 .o .o .o 
9.8 6054.0 .0 .0 .0 .0 
9.4 7180.4 .o .o .0 .0 
8.8 6175.l .0 .0 .0 .o 
8.1 3463.3 .0 .0 .0 .0 
3.1 
Failure 

Point 
No. 

1 

375.9 .o .o .o .0 
Surface Specified By 8 Coordinate Points 

X-Surf Y-Surf 
(ft) (ft) 

135.26 179.00 
2 145.13 177.39 
3 155.13 177.30 
4 165.03 178.74 
5 174.59 181.67 
6 183.60 186.01 
7 191.83 191.68 
8 196.34 195.93 

.0 

.0 

.0 

.0 

.0 

. 0 

. 0 

.0 

.o 

. 0 

.0 

.0 

. 0 

. 0 

.0 

.o 

.0 

.0 

. 0 

Circle Center At X = 150.7 ; Y 242.0 and Radius, 64.8 
*** 1.902 *** 

Failure Surface Specified By 6 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 140.00 179.00 
2 149.92 177.70 
3 159.89 178.44 
4 
5 
6 

169.50 
178.36 
185.78 

181.19 
185.83 
191. 90 

Circle Center At X = 151.3 ; Y 
*** 1.909 *** 

226.6 and Radius, 

Failure 
Point 

Surface Specified By 6 Coordinate Points 

No. 
1 
2 
3 
4 
5 
6 

X-Surf Y-Surf 
(ft) (ft) 

135.26 
145. 15 
155.14 
164.84 
173.88 
181.39 

179.00 
177. 49 
177.95 
180.36 
184.64 
190.22 

Circle Center At X = 147.8 ; Y 
*** 1.919 *** 

227.8 and Radius, 

Failure Surface Specified By 11 Coordinate Points 

49.0 

50.4 

.0 

.0 

.o 

.0 

.0 

.o 
• 0 
• 0 
.o 
.0 
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Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

X-Surf 
(ft) 

116. 32 
126.13 
136. 08 
146. 08 
156.04 
165.87 
175.49 
184.80 
193. 74 
202.21 
208. 71 

Y-Surf 
(ft) 

179.00 
177.09 
176.11 
176.07 
176.97 
178.80 
181. 55 
185.19 
189.69 
195.00 
200.00 

Circle Center At X ~ 141.5 ; Y - 282.3 and Radius, 106.3 
*** 1.929 *** 

Failure 
Point 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Surface Specified By 11 
X-Surf Y-Surf 

(ft) (ft) 
116.32 179.00 
125.96 176.37 
135. 86 
145.85 
155.81 
165.58 
175.02 
184.00 
192. 39 
200.06 
200.17 

174.91 
174.66 
175.60 
177.73 
181. 02 
185.42 
190.87 
197.28 
197.39 

Circle Center At X = 143.0 ; Y 
*** 1.989 *** 

Coordinate Points 

257.8 and Radius, 

Failure Surface Specified By 8 Coordinate Points 
Point 

No. 
1 
2 
3 
4 
5 
6 
7 
8 

x-surf Y-Surf 
(ft) (ft) 

135.26 
144.68 
154.61 
164.56 
174. 05 
182.63 
189.87 
192.44 

179.00 
175.63 
174.41 
175.40 
178.54 
183.68 
190.58 
194.44 

Circle Center At X = 155.1 ; Y 
*** 2.017 *** 

219.2 and Radius, 

Failure 
Point 

Surface Specified By 7 Coordinate Points 

No. 
1 
2 
3 
4 
5 
6 
7 

X-Surf Y-Surf 
(ft) (ft) 

135.26 
144. 73 
154.70 
164.55 
173.65 
181. 43 
184.59 

179.00 
175.78 
175.02 
176.77 
180.91 
187.20 
191.44 

Circle Center At X = 152.7 ; Y 
*** 2.017 *** 

Failure Surface Specified By 13 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 102. 11 179.00 
2 111. 90 176. 96 
3 121.81 175.66 
4 131.80 175.10 
5 141. 79 175.28 
6 151.75 176.21 
7 161.61 177.87 
8 171. 32 180.26 

214.8 and Radius, 

Coordinate Points 

83.2 

44.8 

39.8 
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9 180.83 183.37 
10 190.08 187.17 
11 199. 02 191.65 
12 207.60 196.79 
13 212.16 200.00 

Circle Center At x = 134.3 ; y 309.5 and Radius, 134.4 
*** 2.022 *** 

Failure Surface Specified By 13 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 102.11 179.00 
2 111. 84 176.72 
3 121. 73 175.20 
4 111.70 174 46 
5 141. 70 174.49 
6 151. 67 175.30 
7 161. 54 176.88 
8 171.26 179.23 
9 180. 77 182.32 

10 190.01 186.15 
11 198. 92 190.68 
12 207.46 195.89 
13 213. 14 200.00 

Circle Center At X = 136 .3 ; y 302.9 and Radius, 128.5 
*** 2.037 *** 

( 
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PHASE 7 D.S. STATIC, PIEZ. 15, 16, 17 REFUSE DISPOSAL AREA NO. 2 
C:\DOCUME-1\HOWENS\MYDOCU-1\WILLIA~1\STABIL-1\PH7DSST.PL2 Run By: hlo 7/11/2008 1:39PM 

1000 r.=========i=====i====::i=:;---~,----~----,-----,-----"=======;i 
# FS 
a 1.52 
b 1.52 
C 1.52 
d 1.52 

Soil Soil Total Saturated Friction Piez. 
Desc. Type Unit Wt. Unit Wt. Angle Surface 

No. (pcf) (pcf) (deg) No. 
CCR 1 130.0 140.0 33.7 W1 
FCR 2 80.0 90.0 28.0 W1 

lnit Points: 160. to 300. 
Term Limits: 350. to 420. 

900 e 1.52
1

L ______________ __, 

f 1.52 
g 1.53 

SOIL 3 125.0 135.0 26.8 W1 

h 1.53 
i 1.54 
j 1.54 

800 

700 

600 

500 

-~ 

- 1 ~ ______ .1-------;~, ............... 2 
1 _ .. ---- --.............4 

.. ----·· 1 

1 
0 

2 , ,,I, 6 7 
Wi 3 Wl ........ ~•-· _____ !_ _ __3~-

I I J2 _ -··-··-··-··-··-··-··-··13.·-··-··-··-··-··-··-··-··· 

15 16 
3 3 

·1 

400 

300 ~--~---~---~---~--~---~---~---~---~--~---~ 
0 100 200 300 400 500 600 700 800 900 1000 1100 

PCSTABL5M/si FSmin=1.52 
STED Safety Factors Are Calculated By The Modified Bishop Method 

Li~ i;)~ 
® 
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** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 
Time of Run: 
Run By: 
Input Data Filename: 
Output Filename: 
Unit: 

7/11/2008 
1'39PM 
hlo 
C,PH7DSST. 
C,PH7DSST.OUT 
ENGLISH 

Plotted 
PROBLEM 

Output Filename: C:PH7DSST.PLT 
DESCRIPTION PHASE 7 D.S. STATIC, 

REFUSE DlSPOSAL AREA 
BOUNDARY COORDINATES 

Note: User origin value specified. 

PIEZ. 15, 16, 17 
NO. 2 

Add 0.00 to X-values and 300.00 to Y-values listed. 

13 Top 
16 Total 

Boundary 

Boundaries 
Boundaries 
X-Left 

(ft) 
Y-Left X-Right 

(ft) 
80.00 

180.00 

Y-Right Soil Type 
No. 

1 
2 
3 

(ft) 
151. 50 
152.50 
152.00 

(ft) Below Bnd 
.00 

80.00 
180.00 

4 200.00 145.30 
5 220.00 145.30 
6 240.00 152.00 
7 250.00 155.30 
8 270.00 155.30 
9 385.00 193.60 

10 405.00 193.60 
11 538.20 238.00 
12 638.20 238.00 
13 662.20 230.00 
14 662.20 230.00 
15 240.00 152.00 
16 896.20 152.00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
1 130.0 140.0 .o 
2 80.0 90.0 .0 

200.00 
220.00 
240.00 
250.00 
270.00 
385.00 
405.00 
53 8. 20 
638.20 
662.20 

1030.00 
896.20 
896. 20 

1030.00 

Friction 
Angle 
(deg) 
33.7 
28.0 

3 125.0 135.0 .0 26.8 

152.50 
152.00 
145.30 
145.30 
152.00 
155. 3 0 
155. 3 0 
193.60 
193.60 
238.00 
238.00 
230.00 
230.00 
152.00 
152.00 
150.00 

Pore Pressure 
Pressure 

Param. 
.00 
.00 
.00 

Constant 
(psf) 

. 0 

. 0 

. 0 
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 5 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .00 151.50 
2 80.00 152.00 
3 260.00 152.00 
4 647.20 235.00 
5 1030.00 235.00 

3 
3 
3 
3 
3 
1 
1 
1 
1 
1 
1 
1 
2 
1 
3 
3 

Piez. 
Surface 

No. 
1 
1 
1 

Searching 
Of Which 
Boundary 

No. 

Routine Will 
The First 1 

X-Left 
(ft) 

.oo 

Be Limited 
Boundaries 

Y-Left 
(ft) 

132.00 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

X-Right Y-Right 
(ft) (ft) 

1 1020.00 132. 00 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = 160.00 ft. 
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and X 300.00 ft. 
Each Surface Terminates Between X 350.00 ft. 

and X 420.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .oo ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
• • Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 21 Coordinate Points 

Point x-surf Y-Surf 
No. (ft) (ft) 

1 218.95 145.30 
2 228.53 14S.4J 
3 238.27 140.16 
4 248.13 138.50 
5 258.07 13 7. 45 
6 268.06 13 7. 01 
7 278.06 137.20 
8 288.03 138.00 
9 297.93 139.41 

10 307. 72 141. 44 -
11 317.37 144. 06 
12 326.84 147.28 
13 336.09 151.08 
14 345.09 155.44 
15 353.80 160.34 
16 362.20 165.78 
17 370.24 171. 73 
18 377.90 178.16 
19 385 .14 185.05 
20 391.95 192.37 
21 392. 95 193.60 

Circle Center At X = 270.1 y 298.8 and Radius, 161.8 
••• 1.516 ••• 

Individual data on the 28 slices 
Water Water Tie Tie Earthquake 
Force Force Force Force Force 

• • 

Surcharge 
Slice Width Weight Top Bot Norm Tan Hor Ver Load 

No. (ft) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 
1 1.1 22.4 439.9 469.9 .0 .0 . 0 . 0 . 0 
2 8.5 3476.2 2958.5 4605.4 .0 .0 . 0 . 0 . 0 
3 9.7 11162.3 1417. 6 6677.9 .o .o . 0 . 0 . 0 
4 1.7 2735.2 33.1 1314. 0 .o .o .0 . 0 . 0 
5 8.1 15477. 7 . 0 6591.0 . 0 .0 .o . 0 .o 
6 1. 9 4165.0 . 0 1597.5 . 0 .o .0 . 0 .o 
7 8.1 18855.5 .0 7154. 3 . 0 .0 .0 . 0 . 0 
8 1. 9 4624.3 .0 1756.9 . 0 . 0 .o . 0 .o 
9 8.1 19621. 8 .o 7720. 3 . 0 .0 .0 . 0 .0 

10 1. 9 4775.3 .0 1998.6 . 0 .0 .o . 0 .o 
11 8.1 21264.9 .0 8799.7 . 0 .o .0 . 0 .o 
12 10.0 29735.5 .o 11803. 9 . 0 .o .0 . 0 .o 
13 9.9 32516.2 .o 12427.1 .0 .0 .0 . 0 .0 
14 9.8 34273.6 . 0 12665.6 .0 .0 . 0 . 0 .0 
15 9.6 35004.6 . 0 12518.4 .o .o . 0 . 0 .o 
16 9.5 34729.7 .0 11986.2 .0 .0 . 0 .o . 0 
17 9.3 33493.2 .0 11070.9 .0 .0 . 0 .0 . 0 
18 1. 9 6776.2 .o 2194 .1 .o .o .0 .o . 0 
19 7.1 24524.7 .0 7582.0 . 0 .0 .0 . 0 . 0 
20 8.7 28167.4 . 0 8106.7 . 0 .0 .o . 0 . 0 
21 8.4 24323.9 . 0 6069.0 . 0 .o .0 . 0 . 0 
22 8.0 19906.7 . 0 3670.9 .0 .0 .o . 0 . 0 
23 6.2 12600.4 . 0 971.4 .0 .0 . 0 . 0 . 0 
24 1.4 2470.1 . 0 . 0 .o .o .0 . 0 . 0 
25 7.1 10050.8 .0 .0 .0 .0 . 0 . 0 . 0 
26 .1 159.1 .o .0 .0 .0 . 0 . 0 . 0 
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{ 27 6.8 4326.6 .o .0 . 0 . 0 . 0 . 0 . 0 
\ 28 1.0 80.2 .0 . 0 .0 . 0 . 0 . 0 . 0 

Failure Surface Specified By 20 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 218.95 145.30 
2 228.34 141.86 
3 237.94 139.08 
4 247.72 136. 99 
5 257.62 135.58 
6 267.60 134. 88 
7 277.60 134.87 
8 287.57 135.57 
9 297.48 1:16.96 

10 307.26 139. 05 
11 316.87 141.81 
12 326.26 145.24 
13 335.39 149.33 
14 344.21 154.04 
15 352.67 159.36 
16 360.75 165.26 
17 368.39 171.71 
18 375.56 178.68 
19 3 82. 22 186.14 
20 388.00 193.60 

Circle Center At X = 272. 7 ; y 277.3 and Radius, 142.5 
*** 1.518 *** 

Failure Surface Specified By 21 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 211. 58 145.30 

( 
2 221. 07 142.16 
3 230.75 139.62 

\. 4 240.56 137.70 
5 250.48 136.41 
6 260.45 135. 75 
7 270.45 135.72 
8 280.44 136. 32 
9 290.36 137.56 

10 300.18 139. 42 
11 309.87 141.90 
12 319.38 144.99 
13 328.68 148.67 
14 337.73 152.94 
15 346.48 157. 77 
16 354.91 163 .14 
17 362.99 169.04 
18 370.68 175.44 
19 377.94 182.31 
20 384.76 189.62 
21 388.02 193.60 

Circle Center At X = 265.9 ; y 293.5 and Radius, 157.8 
*** 1. 518 *** 

Failure Surface Specified By 21 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 211. 58 145.30 
2 220.83 141. 49 
3 230.32 13 8. 34 
4 240.00 13 5. 84 
5 249.83 134.02 
6 259.77 132.89 
7 269.76 132.44 
8 279.75 132.69 

I 9 289. 71 133. 63 
~- 10 299.58 135.25 

11 309.31 137.55 
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12 318. 86 140.52 
13 328.18 144. 14 
14 337.23 148.40 
15 345.96 153.27 
16 3 54. 34 158.73 
17 362.31 164.76 
18 369.86 171. 33 
19 3 76. 92 178.40 
20 383.49 185.95 
21 389.27 193.60 

Circle Center At X = 271.2 ; y 277.0 and Radius, 144.6 
*** 1. 522 *** 

Failure Surface Specified By 23 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 204.21 145.30 
2 213.59 141. 83 
3 223.15 13 8. 91 
4 232.88 136. 57 
5 242.72 134.81 
6 252.65 133. 63 
7 262. 63 133.05 
8 272. 63 133. 06 
9 282.62 133. 66 

10 292.54 134.85 
11 302.39 136.62 
12 312.10 138.98 
13 321. 67 141. 91 
14 331.04 145.40 
15 340.19 149. 44 
16 349.08 154. 01 

( 
17 357.69 159.10 
18 365.98 164.69 

'· 19 373. 92 170.77 
20 381.49 177. 3 0 
21 388.66 184.27 
22 395.40 191. 66 
23 396.98 193. 60 

Circle Center At X = 267.5 ; y 301. 7 and Radius, 168.7 
*** 1. 523 *** 

Failure Surface Specified By 23 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 204.21 145.30 
2 213.59 141.82 
3 223.15 138.89 
4 232.86 136. 52 
5 242.70 134. 72 
6 252.62 133. 49 
7 262.60 132. 84 
8 272. 60 132. 77 
9 282.59 133. 27 

10 292. 53 134. 3 6 
11 302.39 136. 02 
12 312 .14 138. 24 
13 321. 74 141. 03 
14 331.17 144. 3 7 
15 340.39 148.25 
16 349.36 152.66 
17 358.07 157.58 
18, 366.48 162. 99 
19 374.55 168.89 
20 382.28 175.24 
21 389.62 182.03 
22 396. 55 189.23 
23 400.30 193.60 

Circle Center At X = 268.9 ; y 305.2 and Radius, 172.5 
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*** 1.525 *** 
Failure Surface Specified By 20 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 226.32 147.42 
2 235.52 143.49 
3 244.99 140.29 
4 254.68 137.82 
5 264.53 136. 09 
6 274.48 135 .13 
7 284.48 134. 93 
8 294.46 135.49 
9 304.37 136.82 

10 314.15 138.90 
11 323.75 141. 73 
12 333.10 145.28 
13 342.15 149.53 
14 350.84 154.47 
15 359.14 160.05 
16 366.98 166.26 
17 374.32 173.04 
18 381.13 180.37 
19 387.35 18 8. 20 
20 391. 01 193.60 

Circle Center At X = 282.1 ; y 265.3 and Radius, 130.4 
*** 1.529 *** 

Failure Surface Specified By 19 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 218.95 145.30 
2 228.45 142 .18 

( 3 238.15 13 9. 74 
4 247.99 13 7. 99 
5 257.94 136. 94 
6 267.93 13 6. 60 
7 277.93 136.96 
8 287.87 138.03 
9 297. 71 139.80 

10 307.40 142.26 
11 316.90 145.40 
12 326.15 149.20 
13 335.10 153.65 
14 343.73 158.71 
15 351. 97 164. 38 
16 359.79 170.61 
17 367.15 177. 38 
18 374.01 184.65 
19 379.96 191. 92 

Circle Center At X = 267.8 ; y 278.0 and Radius, 141.4 
*** 1. 532 *** 

Failure Surface Specified By 22 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 204.21 145.30 
2 213.51 141. 61 
3 223.02 138.55 
4 232.73 136.12 
5 242.57 134.34 
6 252.50 133. 23 
7 262.49 132. 77 
a 272.49 132. 98 
9 282.45 133.85 

10 292. 34 135. 38 
11 302.09 137. 56 
12 311.69 140.39 
13 321. 07 143. 85 
14 330.20 147.92 
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15 339.05 152.59 
16 347.56 157.83 
17 355.71 163.64 
18 363.45 169.96 
19 370.75 176.79 
20 377.59 184.09 
21 383.93 191.83 
22 385.19 193.60 

Circle Center At X = 264.4 ; y 283.2 and Radius, 150.4 
*** 1. 536 *** 

Failure Surface Specified By 19 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 233.68 149.88 
2 243.02 146. 29 
3 252.59 143.41 
4 262. 3 6 141. 26 
5 272. 26 139.84 
6 282.24 139 .17 
7 292.24 139. 25 
8 302.20 140.08 
9 312. 08 141.65 

10 321.81 143.96 
11 331.34 146. 99 
12 340.61 150.72 
13 349.58 155.14 
14 358.20 160.22 
15 366 .40 165.93 
16 374.16 172. 25 
17 381.42 179.12 
18 388.15 186.52 
19 393.68 193.60 

Circle Center At X = 286.2 ; y 272 .5 and Radius, 133 .3 
*** 1. 536 *** 
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PHASE 7 D.S. STATIC, PIEZ. 15, 16, 17 REFUSE DISPOSAL AREA NO. 2 

~ 

C:\DOCUME~1\HOWENS\MYDOCU~1\WILLIA~1\STABIL~1\PH7DSST2.PL2 Run By: hlo 7/11.'2008 11:48AM 
1000 ,;=========i=====i====+=,---,---~-----,---,------,;:=======;i 

900 

# FS 
a 1.52 
b 1.53 
C 1.53 
d 1.53 
e 1.53 
f 1.53 
g 1.54 
h 1 54 
i 1.54 

800 L.J.~-~ 

700 

600 

500 

Soil Soil Total Saturated Friction Piez. 
Desc. Type Unit Wt. Unit Wt. Angle Surface 

No. (pcf) (pcf) (deg) No. 
CCR 1 130.0 140.0 33.7 W1 
FCR 2 80.0 90.0 28.0 W1 
SOIL 3 125.0 135.0 26.8 W1 

a 
I h 

f II 
/ 2 

lnit Points: 220. to 300. 
Term Limits: 480. to 640. 

. ___ L.--~-----L·----ol---/c~--. 
Wl J \U 3 'l -◊~ 
---·--·· ---···-- ---•-3-- c 

8 

~ /'..------.1-·--·· .wi'o-·· .. 
°:'.t:::::::-.:.1.>·-··;?, .--· ' ~~--·- -- =%=·· .. L.L ··= --·· . -....._ 4 2 .. ··- ·;;, 

-- 15 1 
- ---- - .. 1- _3_ - -- - --·---- 16 ------ 3 -0 - --- -

400 

300 l__ __ __l. ___ __1._ ___ _L._ ___ .L_ __ __J~----'-----'-----'-----L.._----1.----
0 100 200 300 400 500 600 700 800 900 1000 1100 

STED 

r-lii 
'.{'.~ 

PCSTABL5M/si FSmin=1.52 
Safety Factors Are Calculated By The Modified Bishop Method 

® 
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** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date, 7/11/2008 
Time of Run: 11:48AM 
Run By: hlo 
Input Data Filename: C:ph7dsst2. 
Output Filename: C:ph7dsst2.0UT 
Unit : ENGL I SH 
Plotted Output Filename: C:ph7dsst2.PLT 
PRORT,F.M DF.SC'RIPTION PHASE 7 D.S. STATIC, PIEZ. 15, 16, 17 

REFUSE DISPOSAL AREA NO. 2 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

13 Top Boundaries 
16 Total Boundaries 

Boundary X-Left Y-Left X-Right 
(ft) 
80.00 

180.00 
200.00 
220.00 
240.00 
250.00 
270.00 
3 85. 00 
405.00 
538.20 
638.20 
662.20 

Y-Right Soil Type 
No. (ft) (ft) (ft) Below Bnd 

l .oo 151.50 
2 80.00 152.50 
3 180.00 152.00 
4 200.00 145. 3 0 
5 220.00 145.30 
6 240.00 152.00 
7 250.00 155.30 
8 270.00 155.30 
9 385.00 193.60 

10 405.00 193.60 
11 538.20 238.00 
12 638.20 238.00 
13 662.20 230.00 
14 662.20 230.00 
15 240.00 152.00 
16 896.20 152.00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
l 130.0 140.0 .0 
2 80.0 90.0 .0 
3 125.0 135.0 .o 

1030.00 
896.20 
896.20 

1030.00 

152.50 
152.00 
145.30 
145.30 
152.00 
155.30 
155.30 
193. 60 
193. 60 
238.00 
238.00 
230.00 
230.00 
152.00 
152.00 
150.00 

Friction Pore 
Angle Pressure 
(deg) Param. 

Pressure 
Constant 

33.7 .00 
28.0 .00 
26.8 .00 

(psf) 
. 0 
. 0 
.o 

SPECIFIED l PIEZOMETRIC SURFACE(S) HAVE BEEN 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 5 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

l .00 151.50 
2 80.00 152.00 
3 260.00 152.00 
4 647.20 235.00 
5 1030.00 235.00 

3 
3 
3 
3 
3 
l 
l 
l 
l 
l 
l 
l 
2 
l 
3 
3 

Piez. 
Surface 

No. 
l 
l 
l 

Searching 
Of Which 
Boundary 

No. 

Routine Will 
The First 1 

X-Left 
(ft) 

.00 

Be Limited 
Boundaries 

Y-Left 
(ft) 

132. 00 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

X-Right Y-Right 
(ft) (ft) 

l 1020.00 132.00 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X = 220.00 ft. 
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and X 300.00 ft. 
Each Surface Terminates Between X = 480.00 ft. 

and X = 640.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method** 
Failure Surface Specified By 35 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 330.00 145.30 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

Circle 

229.61 
239.31 
249.09 
258.93 
268.83 
278.77 
288.74 
298.73 
308.73 
318.73 
328.71 
338.66 
348.57 
358.43 
368.23 
3 77. 96 
387.59 
397.13 
406.56 
415.88 
425.06 
434.09 
442.98 
451. 70 
460.25 
468.62 
476.79 
484.76 
492.51 
500.05 
507. 35 
514. 42 
521. 24 
525.69 

Center At X = 
*** 1.524 

Individual data 
Water 
Force 

142.53 
140 .10 
13 8. 00 
136.23 
134.81 
133.73 
132. 99 
132.59 
132.54 
132.83 
133.47 
134.45 
135. 77 
137. 43 
13 9. 43 
141. 77 
144.43 
147.43 
150.76 
154.41 
158.37 
162.65 
167.24 
172.13 
177.32 
182.79 
188.56 
194. 60 
200. 91 
207.48 
214.31 
221. 39 
228. 71 
233.83 

305.2 y 

*** 
on the 

Water 
Force 

/ 

423.1 and Radius, 290.6 

42 slices 
Tie Tie Earthquake 

Force Force Force Surcharge 
Slice Width Weight Top Bot Norm Tan Hor Ver Load 

No. (ft) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 
l 9.6 3883.3 3218.9 5044.3 .0 .0 .0 .o .0 
2 9.7 11560. 6 1184.7 6667.7 .0 .0 .0 .0 . 0 
3 . 7 1107. 0 5.3 528.5 .0 .o .0 .0 . 0 
4 9.1 17749.9 .0 7554.5 .0 .0 .o .o . 0 
5 .9 2113 .1 .0 816.5 .o .0 .0 .0 .0 
6 8.9 21872. 0 .o 8471. 8 .0 .o .0 .o .o 
7 1.1 2750.2 .0 1069.7 .o .0 . 0 .0 .0 
8 8.8 23564.8 .0 9525.2 .o .o . 0 . 0 .0 
9 1.2 3253.6 .o 1387.5 .0 .0 . 0 . 0 .o 

10 8.8 26720.5 .0 11238.5 . 0 .0 . 0 . 0 . 0 
11 10.0 35769.9 .o 14484. 3 . 0 .o . 0 . 0 . 0 
12 10.0 41131.6 .0 16136. 4 .0 .0 . 0 . 0 . 0 
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( 13 10.0 46002.2 . 0 17580.7 .0 . 0 .0 . 0 . 0 
14 10.0 50357.2 . 0 18815.1 .0 . 0 .o . 0 . 0 
15 10.0 54176.6 . 0 19838.4 .0 .0 .0 .0 . 0 
16 10.0 57444.6 . 0 20649.3 .0 .o .0 . 0 . 0 
17 9.9 60148.6 . 0 21246.8 . 0 . 0 .o .0 . 0 
18 9.9 62280.9 . 0 21630.2 .0 . 0 .0 .0 . 0 
19 9.8 63838.0 . 0 21799.2 . 0 . 0 .0 . 0 .o 
20 9.7 64819.9 .o 21753.4 . 0 . 0 . 0 . 0 . 0 
21 7.0 47606.0 .o 15746.2 . 0 .o . 0 . 0 . 0 
22 2.6 17479.3 .0 5746.7 . 0 .0 . 0 . 0 . 0 
23 9.5 62038.7 .0 21018.1 .o .o . 0 . 0 . 0 
24 7.9 48243.7 . 0 17013.1 .0 .o . 0 . 0 . 0 
25 1.6 9309.2 . 0 3316.4 .0 .0 . 0 . 0 . 0 
76 3 2 18830.0 . 0 67:28.9 .o .o . 0 . 0 . 0 
27 6.1 36219.2 . 0 12699.0 .0 .o . 0 . 0 . 0 
28 9.2 53255.8 . 0 18314.4 .0 .0 . 0 . 0 . 0 
29 9.0 50965. 3 . 0 16990.3 .o .o . 0 . 0 . 0 
30 8.9 48216.5 . 0 15457.2 .o .0 . 0 . 0 . 0 
31 8.7 45042.4 . 0 13716. 8 .o .o . 0 .o .o 
32 8.5 41479.5 .0 11771.4 .o .o . 0 .0 .0 
33 8.4 37567.0 . 0 9623. 0 .o .0 . 0 .0 .0 
34 8.2 33347.4 .o 7274.4 .0 .o . 0 .0 .o 
35 8.0 28866.0 .0 4728.2 .0 .0 . 0 .0 .0 
36 7.8 24170.5 .0 1987.6 . 0 .o . 0 .o . 0 
37 1.4 3961. 8 . 0 53.5 . 0 .o . 0 . 0 .0 
38 6.1 15469.4 . 0 .0 . 0 . 0 . 0 . 0 . 0 
39 7.3 14814.4 . 0 .0 . 0 . 0 . 0 . 0 . 0 
40 7.1 10142.1 . 0 . 0 . 0 . 0 .0 . 0 . 0 
41 6.8 5459.1 . 0 . 0 .o . 0 .0 . 0 . 0 
42 4.5 1053.3 . 0 . 0 .0 .o .0 . 0 . 0 

Failure Surface specified By 34 Coordinate Points 
Point X-Surf Y-Surf 

( No. (ft) (ft) 
1 224.21 146. 71 
2 233. 72 143.62 
3 243.34 14 0. 90 
4 253.06 138.55 
5 262.86 136. 56 
6 272. 73 134.95 
7 282.66 133. 71 
8 292.62 132.86 
9 302.61 132. 38 

10 312.61 132.28 
11 322.60 132. 56 
12 332.58 133. 23 
13 342.53 134.26 
14 352.43 135.68 
15 362.27 137.47 
16 372.03 13 9. 64 
17 381.70 142 .17 
18 391.27 145.07 
19 400.73 148.33 
20 410.05 151. 95 
21 419.23 155.92 
22 428.25 160.24 
23 437.10 164.89 
24 445. 77 169.88 
25 454.24 175.19 
26 462.50 180.82 
27 470.55 186.76 
28 478.36 193.01 
29 4 85. 93 199.54 
30 493.24 206.36 
31 500.29 213.45 
32 507.07 220.80 
33 513.57 228.41 
34 515.05 230.28 



R19097

( 
" 

_,,--
( 

\ 

c,\docume-1\howens\mydocu-1\willia-1\stabil-l\ph7dsst2.OUT Page 4 

Circle Center At X = 310.2 ; y 
*** 1. 531 *** 

Failure Surface Specified By 31 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 220.00 145.30 
2 229.53 142.28 
3 239.18 139.65 
4 248.93 137.40 
5 258.75 135. 55 
6 268.65 134.10 
7 278.59 133.05 
8 288.57 132.40 
9 298.57 112. 1 S 

10 308.57 132.30 
11 318.55 132.85 
12 328.51 133.81 
13 338.41 135.16 
14 348.26 136. 92 
15 358.02 139. 06 
16 367.70 141. 60 
17 377. 26 144.53 
18 386.70 147. 84 
19 395.99 151.52 
20 405.13 155.58 
21 414.10 160.00 
22 422.89 164.78 
23 431.47 169.90 
24 439.85 175.37 
25 447.99 181.17 
26 455.90 187.30 
27 463.55 193.73 
28 470.94 200.47 
29 478.05 207.51 
30 484.87 214. 82 
31 491.39 222.40 

Circle Center At X = 299.8 ; y 
*** 1. 532 *** 

Failure Surface Specified By 31 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 220.00 145. 30 
2 22 9. 53 142. 27 
3 239.17 139.62 
4 24 8. 92 137.37 
5 258.74 135.52 
6 268.64 134.06 
7 278.58 133.02 
8 288.56 132.37 
9 298.56 132.13 

10 308.56 132. 30 
11 318.54 132.87 
12 328.49 133. 85 
13 338.40 135.23 
14 348.24 137.01 
15 358.00 139.19 
16 367.66 141.77 
17 377.21 144.73 
18 386.63 148.08 
19 395. 91 151.82 
20 405.03 155.92 
21 413.97 160.39 
22 422.73 165.22 
23 431.28 170.40 
24 439.62 175.93 
25 447.72 181.79 
26 455.58 187.97 

395.4 and Radius, 263.1 

Coordinate Points 

380.6 and Radius, 248.5 

Coordinate Points 
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27 463.18 194.47 
28 470.51 201. 27 
29 477.56 208.37 
30 484.31 215.74 
31 489.36 221. 72 

Circle Center At X = 299.4 ; y 378.3 and Radius, 246.2 
*** 1. 532 *** 

Failure Surface Specified By 33 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 220.00 145.30 
2 229.64 142.63 
3 23 9. 3 6 140.31 
4 24 9. 1 7 138. 34 
5 259.04 136. 73 
6 268.96 135.47 
7 278.92 134.58 
8 288.90 134. 04 
9 298.90 133. 87 

10 308.90 134.06 
11 318. 8 9 134. 61 
12 328.84 135.52 
13 338.76 136.79 
14 348.63 138.42 
15 358.43 140.40 
16 368.15 142.74 
17 377.78 145.43 
18 387.31 148.46 
19 396.73 151. 84 
20 406.01 155.56 
21 415.15 159.61 
22 424.14 163.98 
23 432.97 168.68 
24 441. 62 173.70 
25 450.09 179.02 
26 458.35 184.65 
27 466.41 190.57 
28 474.25 196.78 
29 481.86 203.27 
30 489.22 210.04 
31 496.34 217.06 
32 503.20 224.33 
33 505.68 227.16 

Circle Center At X = 298.7 ; y 410.3 and Radius, 276.4 
*** 1.534 *** 

Failure Surface Specified By 31 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 220.00 145.30 
2 229.53 142. 25 
3 239.17 139. 61 
4 248. 91 137.37 
5 258.74 135.53 
6 268.64 134 .11 
7 278.59 133 .10 
8 288.57 132.51 
9 298.57 132.33 

10 308.57 132.58 
11 318.55 133. 23 
12 328.49 134. 31 
13 338.38 135. 79 
14 348.20 137.69 
15 357.93 140.00 
16 367.55 142. 71 
17 377.06 145. 81 
18 386.43 149.32 
19 395.64 153.21 
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20 404.68 157.48 
21 413.54 162.12 
22 422.19 167.13 
23 430.63 172.49 
24 438.84 178.20 
25 446.80 184.25 
26 454.51 190.63 
27 461.94 197.32 
28 469.08 204.32 
29 475.93 211.60 
30 482.47 219.17 
31 482.74 219.51 

Circle Center At X = 297.8 ; y 372 .1 and Radius, 239. 8 
*** 1. 535 *** 

Failure Surface Specified By 33 Coordinate Points 
Point X-Surf Y-Surf 
No. {ft) {ft) 

1 220.00 145.30 
2 229.66 142. 71 
3 239 .41 140.47 
4 249.23 138. 58 
5 259.11 137.04 
6 269.03 135. 85 
7 279.00 135.02 
8 288.99 134.54 
9 298.99 134. 41 

10 308.99 134.65 
11 318.97 135.23 
12 328.92 136.18 
13 338.84 137.48 
14 348.70 13 9 .13 
15 358.50 141.13 

( 16 368.22 143.47 
17 377.85 146.17 
18 387.38 149.20 
19 396.79 152.57 
20 406.08 156.27 
21 415.23 160.30 
22 424.24 164.66 
23 433.08 169.33 
24 441. 75 174.32 
25 450.23 179.61 
26 458.52 185.20 
27 466.61 191.08 
28 474.49 197.24 
29 482.13 203.68 
30 489.55 210. 39 
31 496. 72 217.36 
32 503.64 224.58 
33 506.05 227.28 

Circle Center At X = 297. 4 ; y 415.2 and Radius, 280.8 
*** 1.537 *** 

Failure Surface Specified By 36 Coordinate Points 
Point X-Surf Y-Surf 
No. {ft) {ft) 

1 232.63 149.53 
2 242.08 146.26 
3 251.64 143.32 
4 261.30 140.73 
5 271. 05 138.49 
6 280.87 136.60 
7 290.75 135. 07 
8 300.68 133.89 
9 310.64 133.07 

10 320.63 132.61 
11 330.63 132. 51 
12 340.63 132. 77 
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13 350.61 133.39 
14 360.56 134. 36 
15 370.47 135.70 
16 380.33 137 .38 
17 390.12 139.43 
18 399.83 141. 82 
19 409.45 144.56 
20 418.96 147.64 
21 428.35 151.06 
22 437.62 154. 82 
23 446.75 158. 91 
24 455.72 163.33 
25 464.53 168.06 
26 471. 16 171 .11 
27 481.60 178.47 
28 489.85 184.12 
29 497.89 190.07 
30 505.71 196.31 
31 513. 3 0 202.82 
32 520.65 209.60 
33 527.75 216.64 
34 534.60 223. 93 
35 541.18 231. 46 
36 546.49 238.00 

Circle Center At X = 328.5 ; y 410.6 and Radius, 278.1 
*** 1.537 *** 

Failure Surface Specified By 34 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 220.00 145.30 
2 229.71 142.89 
3 239.49 140. 80 

( 4 249.33 139. 04 
5 259.23 137.60 
6 269.16 136. 49 
7 279.13 135.71 
8 289.12 135.26 
9 299.12 135 .14 

10 309.12 135. 34 
11 319 .11 135. 88 
12 329.07 136.75 
13 3 3 9. 00 13 7. 94 
14 348.88 139. 46 
15 358.71 141.31 
16 368.47 143. 48 
17 378.15 145. 97 
18 387.75 148. 78 
19 397.25 151. 90 
20 406.64 155.34 
21 415.92 159.08 
22 425.06 163 .13 
23 434.06 167.48 
24 442.92 172.12 
25 451.62 177. 05 
26 460.15 182.27 
27 468.51 187.76 
28 476.68 193.53 
29 484.65 199.57 
30 492.42 205.86 
31 499.98 212.41 
32 507.32 219.20 
33 514.43 226.23 
34 519.76 231.85 

Circle Center At X = 297.8 ; y 438.1 and Radius, 303.0 
*** 1. 538 *** 

Failure Surface specified By 31 Coordinate Points 
Point X-Surf Y-Surf 
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No. (ft) (ft) 
1 224.21 146. 71 
2 233.70 143. 55 
3 243.31 140.78 
4 253.03 138.43 
5 262.84. 13 6. 49 
6 272. 72 134. 97 
7 282.66 133.86 
8 292. 64 133 .18 
9 302.63 132. 92 

10 312.63 133. 08 
11 322.61 133. 66 
12 332.56 134. 67 
13 342.46 136. 09 
14 352.29 137.93 
15 362.03 140.19 
16 371. 67 142. 85 
17 381.19 145. 92 
18 390.57 149.39 
19 399.79 153.25 
20 408.84 157.50 
21 41 7. 71 162.13 
22 426.37 167 .13 
23 434.81 172.49 
24 443. 02 178.20 
25 450.98 184.25 
26 458.68 190.63 
27 466.10 197.34 
28 473.23 204.35 
29 480.06 211. 65 
30 486.57 219.24 
31 488.23 221. 34 

Circle Center At X = 303.8 ; y 369.5 and Radius, 236.6 

*** 1. 541 *** 
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PHASE 7 D.S. SEISMIC, PIEZ. 15, 16, 17 REFUSE DISPOSAL AREA NO. 2 
C:\DOCUME-1\HOWENS\MYDOCU-1\WILLIA-1\STABIL~1\PH7DSSE.PL2 Run By: hlo 7/14/2008 10:35AM 

1000 r,====;;=ic====t======i===='!===========,---,----i----,----;:=======;i 
# FS Soil Soil Total Saturated Cohesion Friction Piez. Load Value !nit Points: 200. to 300. 
a 1.20 Desc. Type Unit Wt. UnitWt. Intercept Angle Surface HorizEqk 0.1509< Termlimits:480.to640. 
b 1.20 No. (pct) (pct) (psf) (deg) No. 

900 

800 

700 

600 

500 

400 

c 1.20 CCR 1 130.0 140.0 0.0 33.7 W1 
d 1.20 FCR 2 80.0 90.0 0.0 28.0 W1 
e 1.20 SOIL 3 135.0 135.0 400.0 19.2 W2 
f 1.20 
g 1.21 
h 1.21 
i 1.21 
j 1.21 

I 6 7 

a 
Qjf hi 

,.e 
_,, JJ J2 13 

Wl 

• 

____ 1 ____ .. ---1··w1~ 
-o,,- 4 

1 
15 , 16 _ 2 ,l A<itti:·· Wl wc.__3_~1__:!_ _ __3.----3-.,: w, 3 3 

-"----- *1 W2 

300 ~---'----------'-----L...----'-----------'-------'-----'----.J_---L_--___j_---_j 
0 100 200 300 400 500 600 700 800 900 1000 1100 

PCSTABL5M/si FSmin=1.20 
STED Safety Factors Are Calculated By The Modified Bishop Method 

~ 
!{:'.~ 

® 
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** PCSTABL5M ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date, 7/14/2008 
Time of Run: 10:35AM 
Run By: hlo 
Input Data Filename: C:PH7DSSE. 
Output Filename: C:PH7DSSE.OUT 
Unit: ENGLISH 
Plotted Output Filename: C:PH7DSSE.PLT 
PROBLEM DESCRIPTION PHASE 7 D.8. SEISMIC, PIEZ. 15, 16, 17 

REFUSE DISPOSAL AREA NO. 2 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

13 Top Boundaries 
16 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 .00 151. 50 80.00 152.50 3 
2 80.00 152.50 180.00 152.00 3 
3 180.00 152.00 200.00 145.30 3 
4 200.00 145.30 220.00 145.30 3 
5 220.00 145.30 240.00 152.00 3 
6 240.00 152.00 250.00 155.30 1 
7 250.00 155.30 270.00 155. 3 0 1 
8 270.00 155.30 385.00 193.60 1 
9 385.00 193.60 405.00 193.60 1 

10 405.00 193.60 538.20 238.00 1 
11 538.20 238.00 638.20 238.00 1 
12 638.20 238.00 662.20 230.00 1 
13 662.20 230.00 1030.00 230.00 2 
14 662.20 230.00 896. 20 152.00 1 
15 240.00 152.00 896.20 152.00 3 
16 896.20 152.00 1030.00 150.00 3 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 

No. (pcf) (pcf) (psf) (deg) Param. (psf) 
1 130. 0 140. 0 . 0 33.7 .00 . 0 
2 80.0 90.0 . 0 28.0 .00 . 0 
3 135.0 135.0 400.0 19.2 .00 . 0 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 
Piezometric by 5 Coordinate Points Surface No. 1 Specified 

Point 
No. 

1 
2 
3 
4 
5 

Piezometric 
Point 

No. 
l 

X-Water 
(ft) 
.00 

80.00 
300.00 
662.20 

1030.00 
Surface No. 

X-Water 
(ft) 

.00 

Y-Water 
(ft) 

151. 50 
152.00 
152.00 
230.00 
230.00 
2 Specified by 2 Coordinate Points 
Y-Water 

(ft) 
132. 00 

No. 
1 
1 
2 

2 
Searching 

Of Which 
Boundary 

No. 

1020.00 
Routine Will 
The First 1 

X-Left 
(ft) 

.00 

132.00 
Be Limited 
Boundaries 

Y-Left 
(ft) 

132. 00 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

X-Right Y-Right 
(ft) (ft) 

l 1020.00 132.00 
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A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .ooo Has Been Assigned 
Cavitation Pressure= .O (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 200.00 ft. 

and X 300.00 ft. 
Each Surface Terminates Between X 480.00 ft. 

and X 640.00 ft. 
nn1f'RS Fnrtht?r I,i.mi.tnti.0ns Wf>rf' Tmpo:::iP<l, Thf' Mi.ni.rnnm F.lE"vRti.nn 
At Which A Surface Extends Is Y = .DO ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 39 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 215.79 145.30 
2 225.45 142.73 
3 235.19 140.45 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

244.99 
254.84 
264.73 
274.67 
284.63 
294.61 
304.61 
314. 61 
324.60 
334.59 
344.55 
354.48 
3 64. 3 8 
374.23 
384.03 
393.76 
403.43 
413.02 
422.52 
431.93 
441.23 
450.43 
459.51 
468.47 
477.29 
485.98 
494.51 
502.90 
511.12 
519.18 
527.06 
534.76 
542.28 
549.60 
556.72 
558.89 

Circle Center At X = 
*** 1.197 

138.44 
136.72 
135.28 
134.13 
133.26 
132.68 
132. 3 9 
132. 3 9 
132.68 
133.25 
134.12 
135.26 
136.70 
138.42 
140.42-
142.71 
145.27 
148 .11 
151. 23 
154.62 
158.28 
162.20 
166.39 
170.84 
175.55 
180.50 
185. 71 
191.16 
196.85 
202.77 
208.93 
215.31 
221. 91 
228.72 
235.74 
238.00 

309.7 Y 

*** 
479.3 

48 slices 

and Radius, 346.9 

Tie Tie Earthquake 

* * 

Individual data on the 
Water Water 
Force Force Force Force Force Surcharge 
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(~ Slice Width Weight Top Bot Norm Tan Hor Ver Load 
No. (ft} (lbs} (lbs} (lbs} (lbs} (lbs} (lbs} (lbs} (lbs} 

1 4.2 317.8 .0 .0 . 0 .0 47.7 .0 . 0 
2 5.5 2029.8 .0 .o . 0 .o 304.5 . 0 . 0 
3 9.7 9421.2 .0 . 0 . 0 .0 1413.2 .o . 0 
4 4.8 7299. 9 .o . 0 . 0 . 0 1095.0 .0 . 0 
5 5.0 9318.2 .0 . 0 . 0 .0 1397. 7 .o . 0 
6 5.0 11086. 2 .0 .0 . 0 .0 1662.9 .0 . 0 
7 4.8 11778 .6 . 0 .o .0 .o 1766.8 .0 .0 
8 9.9 25623.5 .0 .0 . 0 .0 3843.5 . 0 .o 
9 5.3 14365.8 .o .o . 0 .o 2154.9 . 0 . 0 

10 4.7 13562.5 .0 . 0 . 0 .0 2034.4 . 0 . 0 
11 10.0 33055.4 .o . 0 . 0 .0 4958.3 . 0 . 0 
12 10.0 :l8407.6 .0 0 0 0 5761.1 .0 . 0 
13 5.4 22787.1 .0 .0 . 0 .0 3418.1 .o . 0 
14 4.6 20579.5 . 0 .0 . 0 .0 3086.9 .o . 0 
15 10.0 48066.7 . 0 .o . 0 .0 7210.0 .0 . 0 
16 10.0 52392.2 .0 .o . 0 .0 7858.8 .0 . 0 
17 10.0 56275.6 .0 .0 .0 .0 8441.3 .o . 0 
18 10.0 59705.3 .o . 0 .0 .0 8955.8 .0 . 0 
19 9.9 62672. 0 .0 . 0 . 0 .o 9400.8 .0 . 0 
20 9.9 65168.7 .0 . 0 . 0 .0 9775.3 .0 . 0 
21 9.9 67191.3 .o . 0 . 0 . 0 10078.7 .o . 0 
22 9.8 68737.8 .0 . 0 . 0 .o 10310.7 .0 . 0 
23 1.0 6904.4 .0 .0 . 0 .o 1035.7 . 0 . 0 
24 8.8 61241. 2 .o .0 . 0 .0 9186.2 . 0 .0 
25 9.7 64716.1 . 0 .o . 0 .o 9707.4 . 0 . 0 
26 1.6 10208.4 .o . 0 . 0 .0 1531.3 . 0 . 0 
27 8.0 52080.8 .o . 0 . 0 .0 7812.1 . 0 . 0 
28 9.5 61983.9 .0 .0 . 0 .0 9297.6 . 0 . 0 
29 2.1 13973. 9 .o . 0 . 0 .0 2096 .1 . 0 . 0 
30 7.3 47267. 8 . 0 12404.2 . 0 . 0 7090.2 . 0 . 0 

( 31 9.3 59957.1 . 0 15233.2 . 0 .0 8993. 6 . 0 .0 
32 9.2 58243.6 . 0 14134. 9 . 0 . 0 8736.5 . 0 .0 
33 9.1 56123.6 .0 12859.9 . 0 . 0 8418.5 . 0 .0 
34 9.0 53616.6 .o 11409.4 . 0 . 0 8042.5 . 0 .o 
35 8.8 50745.2 .0 9784.5 . 0 . 0 7611. 8 . 0 .0 
36 8.7 47533.5 .o 7986.6 . 0 . 0 7130.0 . 0 . 0 
37 8.5 44007.1 .0 6017.2 . 0 . 0 6601.1 . 0 .o 
38 8.4 40194.6 .o 3877.9 . 0 . 0 6029.2 . 0 .0 
39 8.2 36125.3 .o 1570.5 . 0 .0 5418.8 . 0 .o 
40 1.2 4902.2 .0 27.5 . 0 .o 735.3 . 0 .o 
41 6.9 27048.6 .0 .0 . 0 . 0 4057.3 . 0 .0 
42 7.9 27790.7 .o .0 . 0 .0 4168.6 . 0 .0 
43 7.7 23480.3 .o . 0 . 0 .0 3522.0 . 0 .o 
44 3.4 9212. 5 . 0 .o .0 .o 1381. 9 . 0 .0 
45 4.1 9476.5 .0 .0 .0 .0 1421.5 . 0 .0 
46 7.3 12076.5 .o .0 . 0 .0 1811. 5 . 0 . 0 
47 7.1 5344.7 .o .0 . 0 . 0 801. 7 . 0 . 0 
48 2.2 318.7 . 0 .o . 0 . 0 47.8 . 0 . 0 

Failure Surface Specified By 40 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft} (ft} 
1 210.53 145.30 
2 220.21 142.79 
3 229.95 140. 56 
4 239.76 138. 59 
5 249.61 136. 89 
6 259.51 135.47 
7 269.44 134.31 
8 279.41 133.44 
9 289. 3 9 132. 83 

10 299.38 132.51 
11 309. 3 8 132.46 
12 319.38 132. 68 
13 329.37 133 .18 
14 339.34 133.95 
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15 349.28 135.00 
16 359.19 136.33 
17 369.07 137. 92 
18 378.89 139.79 
19 388.66 141.93 
20 398.37 144.33 
21 408.00 147.01 
22 417.56 149. 94 
23 427.04 153.14 
24 436.42 156.60 
25 445.70 160.32 
26 454.88 164.29 
27 463. 94 168.51 
28 ~72.89 17,_qg 
29 481. 71 177. 70 
30 490.39 182.65 
31 498.94 187.85 
32 507.34 193.28 
33 515.58 198.93 
34 523.67 204.82 
35 531. 59 210.92 
36 539.34 217.24 
37 546. 91 223.77 
38 554. 3 0 230.51 
39 561. 51 237.44 
40 562.05 238.00 

Circle Center At X = 306.3 ; y 495.2 and Radius, 362. 7 

*** 1.199 *** 
Failure Surface Specified By 39 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 210.53 145. 30 
2 220.21 142. 78 
3 229.95 140. 54 
4 239.75 138. 57 
5 249.61 136. 87 
6 259.51 135.45 
7 269.44 134. 31 
8 279.41 133.45 
9 289.39 132. 86 

10 299.38 132.55 
11 309.38 132.52 
12 319.38 132.78 
13 329.37 133.31 
14 339.33 134 .12 
15 349.27 135.20 
16 359.18 136.57 
17 369.04 138. 21 
18 378.86 140.12 
19 388.62 142.31 
20 398.31 144. 77 
21 407.93 147.50 
22 417.47 150.50 
23 426.92 153.77 
24 436.28 157.29 
25 445.53 161. 08 
26 454.68 165.12 
27 463.71 169.42 
28 4 72. 62 173.97 
29 481. 39 178.76 
30 490.03 183.80 
31 498.52 189.08 
32 506.87 194.59 

( 33 515.05 200.33 

'----· 
34 523.08 206.30 
35 530.93 212.50 
36 53 8. 61 218.90 
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39 559.12 23 8. 00 
Circle Center At X = 305.4 ; y 490.5 and Radius, 358.0 

*** 1.199 *** 
Failure Surface Specified By 38 Coordinate Points 

Point X-Surf Y-Surf 
No. {ft) {ft) 

1 226.32 147.42 
2 235.87 144.46 
3 245.51 141. 82 
4 255.24 139.49 
5 265.03 137.47 
6 274.09 lJ S. 7G 
7 284.79 134.38 
8 294.73 133.31 
9 304.70 132.56 

10 314.70 132 .13 
11 324.69 132.03 
12 334.69 132.24 
13 344.68 132. 78 
14 354.64 133. 64 
15 364.57 134. 81 
16 374.46 136.31 
17 384.29 138.12 
18 394.07 140.25 
19 403.76 142.68 
20 413.38 145.43 
21 422.90 148. 49 
22 432.32 151. 85 
23 441.62 155.52 

C 24 450.81 159.47 
25 459.86 163.73 
26 468.77 168.27 
27 477.53 173.09 
28 486.12 178.19 
29 494.56 183.57 
30 502.81 189.22 
31 510.88 195.12 
32 518.75 201. 29 
33 526.43 207.70 
34 533.89 214. 36 
35 541.13 221. 25 
36 548.15 228.37 
37 554.94 23 5. 72 
38 556.92 238.00 

Circle Center At X = 323.0 ; y 443.2 and Radius, 311.2 
*** 1.199 *** 

Failure Surface Specified By 39 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) {ft) 
1 226.32 147.42 
2 235.92 144.63 
3 245.61 142.14 
4 255.36 139.94 
5 265.18 13 8. 03 
6 275.05 136.42 
7 284.96 135.10 
8 294.91 134.07 
9 304.88 133. 35 

10 314.87 132. 92 
11 324.87 132.80 
12 334.87 132. 97 
13 344.86 133.44 
14 354.83 134. 21 
15 364.77 135.27 
16 374.68 136. 64 
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17 3 84. 54 138. 29 
18 394.35 140. 25 
19 404.09 142.49 
20 413.76 145. 03 
21 423.36 147.85 
22 432.86 150.96 
23 442.27 154.35 
24 451. 57 158.02 
25 460.76 161. 97 
26 469.82 166.19 
27 478.76 170.68 
28 487.56 175.44 
29 496. 21 180.45 
30 SOL 70 185. 73 
31 513.04 191.25 
32 521. 21 197.02 
33 529.20 203. 03 
34 537.00 209.28 
35 544.62 215.76 
36 552.04 222.47 
37 559.26 229.39 
38 566.26 236.52 
39 567.63 238.00 

Circle Center At X = 324.1 ; y 467.3 and Radius, 334.5 

*** 1.200 *** 
Failure Surface Specified By 39 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 215.79 145.30 
2 225.52 142. 98 
3 235.31 140.93 
4 245.15 139 .15 
5 255.03 137. 64 
6 264. 95 136.40 
7 274. 91 13 5. 42 
8 284.88 134. 72 
9 294.87 134.30 

10 304.87 134 .14 
11 314.87 134. 26 
12 324.86 134. 65 
13 334.84 135.31 
14 344.80 136.25 
15 354. 72 137.45 
16 364.61 138. 93 
17 374.46 140.68 
18 384.26 142.69 
19 393.99 144. 97 
20 403.66 147.51 
21 413. 26 150.32 
22 422.78 153.39 
23 432.21 156. 72 
24 441. 54 160.30 
25 450.78 164 .14 
26 459. 91 168.22 
27 468. 92 172.56 
28 477.81 177 .14 
29 486.57 181.95 
30 495.20 187.01 
31 503.68 192.30 
32 512. 02 197.82 
33 520.21 203.57 
34 528.23 209.53 
35 536.09 215. 71 
36 543.78 222 .11 
37 551. 29 228. 71 
38 558.62 235.52 
39 561.15 23 8. 00 
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Circle Center .P,_t X = 305.6 ; y 500.7 and Radius, 366. 6 
*** 1. 203 *** 

Failure Surface Specified By 37 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 231.58 149.18 
2 241.09 146.07 
3 250.69 143.30 
4 260.39 140.84 
5 270.16 138.72 
6 280.00 136.94 
7 289.89 135.49 
8 299.83 134.37 
9 309.80 133. 60 

10 319.79 133.16 
11 329.79 133. 06 
12 339.79 133.31 
13 349.77 133.89 
14 359.73 134. 81 
15 369.65 136.07 
16 379.52 137.67 
17 389.33 139. 60 
18 399.07 141. 87 
19 408.73 144.46 
20 418.29 147.38 
21 427.75 150. 63 
22 437.09 154.19 
23 446.31 158.07 
24 455.39 162.26 
25 464.32 166.76 
26 473.10 171. 56 
27 481.70 176.65 
28 490.13 182.04 
29 498.37 187.70 
30 506.41 193. 65 
31 514.25 199.86 
32 521. 86 206.34 
33 529.26 213. 07 
34 536.42 220.05 
35 543.34 227.27 
36 550.01 234. 72 
37 552.76 238.00 

Circle Center At X = 327.6 ; y 427.1 and Radius, 294 .1 
*** 1.207 *** 

Failure Surface Specified By 41 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 205.26 145.30 
2 215.01 143. 05 
3 224.80 141. 04 
4 234.65 139.27 
5 244.53 13 7. 73 
6 254.44 136. 44 
7 264.39 135.38 
8 274.35 134. 57 
9 284.34 134.00 

10 294.33 133. 67 
11 304.33 133.58 
12 314.33 133.73 
13 324.32 134 .13 
14 334.30 134.76 
15 344.26 135.64 
16 354.20 136.76 
17 364.11 138.12 
18 373.98 139. 72 
19 383.81 141.55 
20 393.59 143.63 
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( 21 403.32 145. 94 

' 22 412.99 148.48 
23 422.60 151. 26 
24 432.14 154.27 
25 441. 60 157.51 
26 450.98 160.97 
27 460.27 164.67 
28 469.47 168.58 
29 478.57 172. 72 
30 487.58 177.08 
31 496. 4 7 181. 65 
32 505.25 186.44 
33 513. 91 191. 44 
34 522.45 196.64 
35 530.86 202.05 
36 53 9 .13 207.67 
37 54 7. 2 7 213. 48 
38 555.26 219.49 
39 563.11 225.69 
40 570.81 232.07 
41 577.61 238.00 

Circle Center At X = 303.0 ; y 546.9 and Radius, 413 .3 

*** 1.209 *** 
Failure Surface Specified By 40 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 226.32 147.42 
2 236.01 144.97 
3 245.77 142. 78 
4 255.58 140.84 
5 265.44 139.16 
6 275.34 137.73 
7 285.27 136.57 
8 295.23 135.66 
9 305.20 135.01 

10 315.20 134.63 
11 325.20 134. 50 
12 335.20 134.63 
13 345.19 135.03 
14 355.17 135.68 
15 365.12 136. 59 
16 375.06 137. 77 
17 384.95 139.20 
18 394.81 140.89 
19 404.62 142. 83 
20 414.37 145.03 
21 424.07 147.48 
22 433.70 150.19 
23 443.25 153.14 
24 452.72 156.34 
25 462.11 159.79 
26 471.40 163.48 
27 480.60 167.41 
28 489.69 171. 58 
29 498.66 175.99 
30 507.52 180.63 
31 516.26 185.49 
32 524.87 190.59 
33 533.34 195.90 
34 541. 67 201. 43 
35 549.85 207.18 
36 557.88 213.14 
37 565.75 219.31 
38 573.46 225.68 
39 581. 00 232.25 
40 587.26 238.00 

Circle Center At X = 325.1 ; y 518.4 and Radius, 383.9 
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*** 1.210 *** 
Failure Surface Specified By 36 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 221.05 145.65 
2 230.65 142.85 
3 240.34 140.37 
4 250.11 138.22 
5 259.94 136.41 
6 269.83 134.93 
7 279.76 133.78 
8 289.73 132.98 
9 299.72 132.51 

10 309. 72 1J2.J9 
11 319.72 132. 60 
12 329.70 133. 15 
13 339.66 134.05 
14 349.59 135.28 
15 359.46 136. 84 
16 369.28 138. 74 
17 379.03 140.98 
18 388.69 143. 54 
19 398.27 146. 43 
20 407.74 149. 64 
21 417.09 153.18 
22 426.32 157.02 
23 435.42 161.19 
24 444.36 165.65 
25 453.15 170.42 
26 461.78 175.48 
27 470.22 180.84 

C 28 478.48 186.48 
29 486.54 192.39 
30 494.40 198.58 
31 502.04 205.02 
32 509.46 211.73 
33 516.65 218.68 
34 523.60 225.88 
35 53 0. 3 0 233.30 
36 532.72 236.17 

Circle Center At X = 308.4 ; y 426.6 and Radius, 294.2 
*** 1.212 *** 

l 
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PHASE 7 UPSTREAM SEISMIC, SECTION G-G REFUSE: DISPOSAL AREA NO. 2 
C:\DOCUME~1\HOWENS\MYDOCU~1\WILLIA~1\STABIL ~1\PH7USSE.PL2 Run By: HLO 7/14.'2008 2:17PM 

500 rr===ar====i=======i========i==ir======i===,---,-----,========;i 
# FS 
a 1.26 
b 1.27 
C 1.27 
d 1.29 
e 1.31 
f 1.31 
g 1.31 
h 1.32 
i 1.32 
j 1.33 

Soil Soil Total Saturated Cohesion Friction Piez. I Load Value 
Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< 

No. (pcf) (pcf) (psf) (deg) No. 
CCR 1 130.0 140.0 0.0 33.7 W1 
FCR 2 80.0 90.0 0.0 28.0 W1 
SOIL 3 135.0 135.0 400.0 19.2 W2 

400 

300 

200 

I 
w, 

3 
7 

3 

a 

lnit Points: 25. to 125. 
Term Limits: 460. to 610. 

3 •--4 ~7 1 1 

----------------··w1 

W2 -~- *1 W2 

100 

O'-----------'-----~-----~-----~-----~-----~----~ 

0 100 200 300 400 500 600 700 

PCSTABL5M/si FSmin=1.26 
STED Safety Factors Are Calculated By The Modified Bishop Method ® 
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PHASE 7 UPSTREAM SEISMIC, SECTION G-G REFUSE DISPOSAL AREA NO. 2 
C:IDOCUME~1\HOWENS\MYDOCU~1\WILLIA~11STABIL~1\PH7USSE.PL2 Run By: HLO 7/14/2008 2:17PM 

500 ,;====;;c====i=======i========r=r=======r===,---,--------r--------i 

400 

300 

200 

Wl 

w, 

100 

# FS 
a 1.26 
b 1.27 
C 1.27 
d 1.29 
e 1.31 
f 1.31 
g 1.31 
h 1.32 
i 1.32 
j 1.33 

Soil Soil Total Saturated Cohesion Friction Piez. I Load Value 
Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< 

No. (pcD (pcf) (psD (deg) No. 
CCR 1 130.0 140.0 0.0 33. 7 W1 
FCR 2 80.0 90.0 0.0 28.0 W1 
SOIL 3 135.0 135.0 400.0 19.2 W2 

~~--~--
3 

·1 

a 
e h} 

1 
1 

---------------------------·------------------·w1 

3 

w, 

OL_ ____ _i _____ _j_ _____ _j_ _____ ---'---------'--------'-----~ 

0 100 200 300 400 500 600 700 

PCSTABL5M/si FSmin=1.26 
STED Safety Factors Are Calculated By The Modified Bishop Method ® 
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** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer~s Method of Slices 

Run Date: 7/14/2008 
Time of Run: 
Run By: 
Input Data Filename: 
Output Filename: 
Unit: 

2,17PM 
HLO 
C,PH7USSE. 
C,PH7USSE.OUT 
ENGLISH 

Plotted 
1"kUbL1'M 

Output Filename: C:PH7USSE.PLT 
lJESCkH'l'WN ~HASE '/ Ul'S'l'k1'AM S8lSMlC, SBC'l'WN 

REFUSE DISPOSAL AREA NO. 2 
BOUNDARY COORDINATES 

4 Top Boundaries 
7 Total Boundaries 

Boundary X-Left Y-Left 
No. (ft) {ft} 

1 .00 164.00 

X-Right 
(ft) 

290.00 

Y-Right 
(ft) 

164. 00 
238.00 
238.00 
222.00 
152.00 
164.00 
150.00 

Soil Type 
Below Bnd 

2 
2 290.00 164.00 
3 512.00 238.00 
4 612.00 23 8. 00 
5 .00 150.00 
6 254.00 152.00 
7 254.00 152.00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

512.00 
612.00 
660.00 
254.00 
290.00 
660.00 

1 
1 
1 
3 
1 
3 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

Friction 
Angle 
(deg) 
33.7 

Pore Pressure Piez. 
Pressure Constant Surface 

No. (pcf) (pcf) (psf) Param. (psf) No. 
1 130.0 140.0 .o 
2 80.0 90.0 .0 
3 135.0 135.0 400.0 

28.0 
19.2 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 

.00 .0 

.00 .0 

.00 . 0 

Piezometric Surface No. 1 Specified by 3 Coordinate Points 
Point X-Water Y-Water 

No. (ft) (ft) 
1 .00 164.00 
2 290.00 164.00 
3 660.00 175.00 

Piezometric Surface No. 
Point X-Water 

No. (ft) 
1 . 00 
2 660.00 

2 Specified by 2 Coordinate Points 
Y-Water 

(ft) 
132.00 
132. 00 

1 
1 
2 

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries 
Of Which The First 1 Boundaries Will Deflect 
Boundary X-Left Y-Left X-Right 

No. (ft) (ft) (ft) 
1 .oo 132.00 660.00 

A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .o (psf) 

Surfaces Upward 
Y-Right 

(ft) 
132. 00 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 25.00 ft. 

and X 125.00 ft. 
Each Surface Terminates Between X 460.00 ft. 

and X 610.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
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At Which A Surface Extends Is Y = .00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Slice 
No. 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method** 
Failure Surface Specified By 51 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 25.00 164.00 
2 34.86 162.30 
3 44.73 160.74 
4 54.63 159.30 
5 64.54 157.99 
6 74 .47 156.82 
7 84.42 155. 77 
8 94. 38 154.85 
9 104.35 154.07 

10 114.32 153.41 
11 124. 31 152.89 
12 134. 30 152.49 
13 144. 30 152.23 
14 154. 3 0 152.10 
15 164. 3 0 152.10 
16 174.30 152.23 
17 184. 2 9 152.49 
18 194. 29 152.89 
19 204.27 153.41 
20 214.25 154.07 
21 224.22 154.85 
22 234.18 155. 77 
23 244.12 156.82 
24 254.05 157.99 
25 263.97 159.30 
26 273.86 160.74 
27 283.74 162.30 
28 293.59 164.00 
29 303.43 165.83 
30 313.23 167.78 
31 323.01 169.86 
32 332.77 172. 07 
33 342.49 174.41 
34 352.18 176.88 
35 361. 84 179.47 
36 371.46 182.19 
37 381.05 185.03 
38 390.60 188.00 
39 400.11 191.10 
40 409.58 194.32 
41 419.00 197.66 
42 428.38 201.13 
43 437.71 204. 72 
44 447.00 208.43 
45 456.24 212.26 
46 465.42 216.21 
47 474.55 220.29 
48 483.63 224.48 
49 492. 66 228. 79 
so 501. 62 233.22 
51 509.07 23 7. 02 

Circle Center At X = 159.3 y 914.8 and Radius, 762.7 

*** 1.262 *** 
Individual data on the 53 slices 

Water Water Tie Tie Earthquake 
Force Force Force Force Force Surcharge 

Width Weight Top Bot Norm Tan Hor Ver Load 
(ft) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 
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1 9.9 752.2 .o 529.2 .0 . 0 112. 8 .o . 0 
2 9.9 2204.0 .0 1547.2 . 0 . 0 330.6 .0 .0 
3 9.9 3546.1 .o 2484.4 . 0 .0 531. 9 . 0 .0 
4 9.9 4776.9 .0 3340.7 .0 . 0 716. 5 . 0 . 0 
5 9.9 5895.0 . 0 4115. 8 .o . 0 884.3 .0 . 0 
6 9.9 6899.0 . 0 4809.7 .0 . 0 1034.9 .0 . 0 
7 10.0 7787.7 . 0 5422.3 .0 . 0 1168.2 .0 . 0 
8 10.0 8560.1 . 0 5953.4 . 0 . 0 1284.0 .0 . 0 
9 10.0 9215.1 . 0 6402.9 .0 . 0 1382.3 .0 .o 

10 10.0 9752.2 . 0 6770.8 .0 . 0 1462. 8 .0 .0 
11 10.0 10170.5 . 0 7057.0 .o . 0 1525.6 .o .0 
12 10.0 10469.7 . 0 7261. 5 .0 . 0 1570.5 . 0 . 0 
n 10.0 10049.:l . 0 7:l84.2 .o . 0 1597.4 . 0 . 0 
14 10.0 10709.2 . 0 7425.0 .o . 0 1606.4 .0 . 0 
15 10.0 10649.2 . 0 73 84 .1 . 0 . 0 1597.4 .o . 0 
16 10.0 10469.5 .0 7261. 4 .o . 0 1570.4 .0 .0 
17 10. 0 10170.3 .0 7056.8 .o . 0 1525.5 . 0 . 0 
18 10.0 9751.9 . 0 6770.6 .0 . 0 1462.8 . 0 . 0 
19 10.0 9214. 7 . 0 6402.6 .0 . 0 1382. 2 .0 . 0 
20 10.0 8559.6 . 0 5953.1 .0 . 0 1283. 9 .o .0 
21 10.0 7787.2 . 0 5421. 9 .0 . 0 1168.1 .0 .0 
22 9.9 6898.4 . 0 4809.3 .o .0 1034.8 . 0 . 0 
23 9.9 5894. 3 . 0 4115. 3 . 0 . 0 884.1 . 0 . 0 
24 9.9 4776 .1 .0 3340.1 . 0 . 0 716.4 . 0 . 0 
25 9.9 3545.2 .0 2483.8 .o . 0 531. 8 . 0 . 0 
26 9.9 2203.1 .0 1546.6 .0 . 0 330.5 . 0 . 0 
27 2.4 324. 9 .0 228.6 .0 . 0 48.7 . 0 .0 
28 3.8 385.7 . 0 229.7 .o . 0 57.9 .o .0 
29 3.6 437.0 . 0 82.3 .0 . 0 65.6 .0 . 0 
30 . 7 110.3 . 0 2.3 .0 .0 16.5 . 0 . 0 
31 9. 2 2348.2 .0 .o . 0 . 0 352.2 . 0 .0 

C 32 9.8 4216.0 .0 . 0 . 0 . 0 632.4 .0 . 0 
33 9.8 5789.4 .0 .0 .o . 0 868.4 . 0 . 0 
34 9.8 7179. 0 . 0 .o .0 . 0 1076.8 . 0 . 0 
35 9.7 8385.1 .0 .0 . 0 . 0 1257.8 .0 . 0 
36 9.7 9408.6 .0 . 0 . 0 . 0 1411. 3 .0 . 0 
37 9.7 10250.4 .o . 0 .0 . 0 1537.6 .0 . 0 
38 9.6 10911.7 . 0 . 0 .o . 0 1636.8 . 0 .o 
39 9.6 11393. 9 . 0 .0 .o . 0 1709.l . 0 .0 
40 9.5 11698. 6 . 0 .0 .0 .0 1754.8 .0 . 0 
41 9.5 11827. 7 .o .0 . 0 . 0 1774.2 . 0 . 0 
42 9.5 11783.l .0 . 0 .o . 0 1767.5 . 0 .0 
43 9.4 11567.2 .0 . 0 .0 .0 1735 .1 . 0 .0 
44 9.4 11182. 2 .o .0 .0 . 0 1677.3 .0 . 0 
45 9.3 10631. 0 . 0 .0 .0 .0 1594.6 .o . 0 
46 9. 3 9916.3 . 0 .o . 0 . 0 1487. 4 .0 .0 
47 9.2 9041.l .0 .0 . 0 . 0 1356.2 . 0 .0 
48 9.2 8008.7 .o . 0 . 0 .0 1201. 3 .0 . 0 
49 9.1 6822.6 .0 . 0 .o . 0 1023.4 .0 . 0 
50 9.1 5486.3 . 0 .0 .0 .0 822.9 . 0 .0 
51 9.0 4003.7 . 0 .0 .o . 0 600.5 . 0 .0 
52 9.0 2378.6 . 0 .o . 0 . 0 356.8 . 0 .o 
53 7.5 639.7 .o . 0 . 0 . 0 96.0 .0 . 0 

Failure Surface Specified By 46 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 56.58 164.00 
2 66.42 162.24 
3 76.29 160.63 
4 86.19 159.17 
5 96 .10 157.86 
6 106.03 156.70 
7 115.98 155.69 

c- 8 125.94 154.83 
9 135. 92 154.12 

10 145. 90 153.56 
11 155.90 153.16 



R19117

c,\DOCUME-l\HOWENS\MYDOCU-l\WILLIA-l\STABIL-l\PH7USSE.OUT Page 4 

12 165.89 152.90 
13 175.89 152.80 
14 185.89 152.85 
15 195. 89 153.05 
16 205. 88 153.40 
17 215. 87 153.90 
18 225.85 154.55 
19 235.82 155.35 
20 245.77 156.31 
21 255.71 157.41 
22 265.63 158.67 
23 275.53 160.07 
24 285.H 161.62 
25 295.26 163.33 
26 305.09 165.18 
27 314. 89 167.18 
28 324.66 169.33 
29 334.39 171.63 
30 344.08 174.07 
31 353.74 176.66 
32 363.36 179.40 
33 372. 94 182.28 
34 3 82. 4 7 185.30 
35 391.95 188.47 
36 401.39 191.79 
37 410. 77 195.24 
38 420.10 198.84 
39 429.38 202.57 
40 438.60 206.45 
41 447.76 210.47 
42 456.85 214.62 
43 465.88 218.91 
44 474.85 223.34 
45 4 83. 75 227.90 
46 487.16 229.72 

Circle Center At X = 177.7 ; y 813. 5 and Radius, 660.7 

*** 1.266 *** 
Failure Surface Specified By 39 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 98.68 164. 00 
2 108.50 162.11 
3 118. 36 160.40 
4 128.24 158.88 
5 138.15 157.55 
6 148.09 156.41 
7 158.04 155.46 
8 168.01 154.70 
9 178.00 154.12 

10 187.99 153.74 
11 197.99 153.54 
12 207.99 153.54 
13 217.99 153. 72 
14 227.98 154.09 
15 237.96 154.66 
16 247.93 155.41 
17 257.89 156.35 
18 267.83 157.48 
19 277. 74 158.80 
20 287.62 160.31 
21 297.48 162.00 
22 307.30 163.88 
23 31 7. 08 165.95 
24 326.83 168.20 
25 336.53 170.64 
26 346.18 173.26 
27 355.78 176.06 



R19118® 
C,\DOCUME~l\HOWENS\MYDOCU-l\WILLIA~l\STABIL~l\PH7USSE.OUT Pages 

( 28 365.32 179.05 
29 374.81 182.21 
30 384.23 185.56 
31 393.59 189.08 
32 402.88 192.78 
33 412.10 196.66 
34 421. 24 200.71 
35 430.31 204. 93 
36 439.29 209.33 
37 448.19 213. 89 
38 457.00 218.62 
39 461. 57 221.19 

Circle Center At X = 203.3 ; y 680.4 and Radius, 526.9 
*** 1.770 *** 

Failure Surface Specified By 44 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 103.95 164.00 
2 113.78 162.19 
3 123.65 160.54 
4 133. 54 159.07 
5 143.45 157. 77 
6 153. 39 156. 65 
7 163.34 155.69 
8 173.31 154.91 
9 183.29 154. 31 

10 193.28 153.87 
11 203.28 153.61 
12 213.28 153.53 
13 223.28 153.61 
14 233.28 153.88 
15 243.27 154.31 
16 253.25 154.92 
17 263.22 155.70 
18 273.17 156.66 
19 283.11 157.79 
20 293.02 159.09 
21 302. 91 160.56 
22 312.78 162.21 
23 322.61 164.03 
24 332.41 166.01 
25 342.18 168.17 
26 351.90 170.50 
27 361.59 172.99 
28 371.23 175.66 
29 380.82 178.49 
30 390.36 181. 48 
31 399.84 184.65 
32 409.27 187.97 
33 418. 64 191. 46 
34 427.95 195.12 
35 437.20 198.93 
36 446.37 202.90 
37 455.48 207.04 
38 464.51 211. 33 
39 473.47 215.77 
40 482.35 220.38 
41 491.14 225 .13 
42 499.86 230.04 
43 508.48 235.10 
44 513.24 238.00 

Circle Center At X = 213. 2 ; y 728.6 and Radius, 575.0 
*** 1. 294 *** 

Failure Surface Specified By 44 Coordinate Points 

(_ Point X-Surf Y-Surf 
No. (ft) (ft) 

1 103.95 164.00 
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2 113. 86 162.64 
3 123.78 161. 44 
4 133. 73 160.38 
5 143.69 159.48 
6 153.66 158.73 
7 163.64 158 .13 
8 173.63 157.69 
9 183.63 157.39 

10 193.62 157.25 
11 203.62 157.26 
12 213.62 157.42 
13 223.62 157.74 
14 233.61 158.21 
15 243.59 158.83 
16 253. 56 159.60 
17 263. 52 160.52 
18 273.46 161. 60 
19 283.38 162.83 
20 293.29 164.21 
21 303.17 165.73 
22 313.03 167.41 
23 322.86 169.24 
24 332.66 171.22 
25 342.43 173.35 
26 352.17 175.63 
27 361.87 178.05 
28 371. 53 180.62 
29 381.16 183.34 
30 390.74 186.21 
31 400.27 189.22 
32 409.76 192. 38 

C 33 419.20 195.68 
34 428.59 199.12 
35 437.92 202.71 
36 447.20 206.44 
37 456.42 210.31 
38 465.58 214. 32 
39 474.68 218.47 
40 483. 72 222.75 
41 492. 69 227.18 
42 501. 58 231. 74 
43 510.41 236.44 
44 513.25 23 8. 00 

Circle Center At X = 197.9 ; y 813 .2 and Radius, 656.0 

*** 1. 306 *** 
Failure Surface Specified By 50 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 56.58 164.00 
2 66.42 162.24 
3 76.29 160.61 
4 86.18 159.13 
5 96.09 157.78 
6 106.01 156.57 
7 ll5.96 155.50 
8 125.91 154.57 
9 135.88 153. 77 

10 145.86 153.12 
11 155.85 152.61 
12 165.84 152.24 
13 175.84 152.00 
14 185.84 151. 91 
15 195.84 151.96 
16 205.84 152.14 
17 215.83 152.47 
18 225.82 152.94 
19 235.80 153.54 



R19120

c,\DOCUME-1\HOWENS\MYDOCU-1\WILLIA~l\STABIL-1\PH7USSE.OUT Page 7 

20 245.77 154.29 
21 255.73 155.17 
22 265.68 156.20 
23 275.61 157.36 
24 285.53 158.66 
25 295.42 160.10 
26 305.30 161.68 
27 315.15 163.40 
28 324.98 165.25 
29 334.78 167.25 
30 344.55 169. 3 8 
31 354.29 171. 64 
32 363.99 174.04 
33 373.67 176.58 
34 383.30 179.25 
35 392.90 182.06 
36 402.46 185.00 
37 411. 98 188.07 
38 421. 45 191. 28 
39 430.87 194.62 
40 440.25 198.09 
41 449.58 201.69 
42 458.86 205.42 
43 468.08 209.28 
44 477.25 213.27 
45 486.37 217.39 
46 495.42 221.63 
47 504.41 226.01 
48 513.35 230.50 
49 522.21 235.12 
so 527.55 238.00 

/ Circle Center At X = 187.5 ; y 866.6 and Radius, 714.6 
( *** 1. 306 *** 

Failure Surface Specified By so Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 

1 56.58 164.00 
2 66.45 162.39 
3 76.34 160.91 
4 86.25 159.56 
5 96.17 158.35 
6 106.12 157.27 
7 116.07 156.32 
8 126.04 155.51 
9 136.01 154.82 

10 146.00 154.27 
11 155.99 153.86 
12 165.99 153.57 
13 175.98 153.42 
14 185.98 153.41 
15 195.98 153.53 
16 205.98 153.78 
17 215.97 154.16 
18 225. 96 154.68 
19 235.94 155.33 
20 245.91 156 .11 
21 255.87 157.03 
22 265.81 158.08 
23 275.74 159.26 
24 285.65 160.58 
25 295.55 162.03 
26 305.42 163.61 
27 315.28 165.32 
28 325.10 167.16 
29 334.91 169.13 
30 344.68 171.23 
31 354.43 173.47 
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32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

364.15 
373.83 
383.48 
393.10 
402.67 
412. 21 
421. 71 
431.16 
440.57 
449.93 
459.25 
468.52 
477. 73 
486.89 
496.00 
505.05 
514.05 
522.98 
528.00 

175.83 
178.33 
180.95 
183.70 
186.58 
189.58 
192. 72 
195.98 
199.36 
202.87 
206.51 
210.27 
214 .15 
218 .16 
222.29 
226.54 
230.90 
235.39 
238.00 

Circle Center At X = 182.2 ; Y 
*** 1.314 *** 

902.5 and Radius, 749.1 

Failure Surface Specified By 47 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 82.90 164.00 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

92. 78 
102.69 
112.61 
122.55 
132.51 
142.48 
152.45 
162.44 
172.43 
182.43 
192.43 
202.43 
212.43 
222.42 
232.41 
242. 3 9 
252.36 
262. 3 2 
272.27 
282.20 
292.11 
302.00 
311.87 
321. 72 
331. 54 
341. 33 
351.10 
360.83 
370.53 
380.19 
389.81 
399. 40 
408.94 
418. 44 
427.90 
437.30 
446.66 
455.97 
465. 23 
474.43 
483.57 
492. 65 

162.49 
161.13 
159.90 
158.81 
157.87 
157.07 
156.41 
155.89 
155.51 
155.28 
155.18 
155.23 
155.42 
155.76 
156.23 
156.85 
157.61 
158.51 
159.55 
160.73 
162.06 
163.52 
165 .13 
166.87 
168.76 
170.78 
172.94 
175.24 
177.68 
180.26 
182.98 
185.83 
188.81 
191.93 
195.19 
198.58 
202.10 
205.76 
209.55 
213.47 
217.52 
221. 69 
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44 501.68 226.00 
45 510.64 230.44 
46 519.54 235.00 
47 525.20 23 8. 00 

Circle Center At X = 194.0 ; y 859.1 and Radius, 703.9 
*** 1.319 *** 

Failure Surface Specified By 54 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 25.00 164.00 
2 34.88 162.45 
3 44.78 161.02 
4 54.69 159.70 
5 64.62 158.50 
6 74.56 157.42 
7 84.51 156.46 
8 94.48 155.61 
9 104.45 154.88 

10 114.43 154.26 
11 124.42 153.77 
12 134.41 153.39 
13 144. 41 153.12 
14 154 .41 152.98 
15 164.41 152.95 
16 174.41 153.05 
17 184 .40 153.25 
18 194.40 153.58 
19 204.39 154.02 
20 214.37 154. 59 
21 224. 3 5 155.26 
22 234.32 156.06 

( 23 244.28 156.97 
24 254.22 158.00 •, 
25 264.16 159.15 
26 274.08 160.41 
27 283.98 161. 80 
28 293. 87 163.29 
29 303.74 164.90 
30 313.59 166.63 
31 323.42 168.48 
32 333.22 170.44 
33 343.00 172. 51 
34 352.76 174.70 
35 362 .49 177. 01 
36 372.19 179.43 
37 3 81. 87 181.96 
38 391.51 184.61 
39 401.12 187.37 
40 410.70 190.24 
41 420.25 193.22 
42 429.76 196.32 
43 439.23 199.53 
44 448.66 202.85 
45 458.05 206.28 
46 467.40 209.82 
47 476.71 213.47 
48 485.98 217.23 
49 495.20 221.10 
50 504.38 225.07 
51 513.51 229.16 
52 522.59 233.35 
53 531. 62 237.65 
54 532.34 238. 00 

( Circle Center At X = 161. 6 ; y = 1003.3 and Radius, 850.4 
*** 1.319 *** 

"'-· Failure Surface Specified By 47 Coordinate Points 
Point X-Surf Y-Surf 
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No. (ft) (ft) 
1 93.42 164.00 
2 103.29 162.40 
3 113.19 160.95 
4 123.10 159.64 
5 133.03 158.48 
6 142.98 157.47 
7 152.95 156.61 
8 162.92 155.89 
9 172. 90 155.32 

10 182.89 154.90 
11 192. 89 154.63 
17 707 89 154.51 
13 212.89 154.53 
14 222.89 154. 70 
15 232.88 155.02 
16 242.87 155.49 
17 252.85 156 .11 
18 262.82 156.87 
19 272.78 157.79 
20 2 82. 73 158.85 
21 292.65 160.05 
22 3 02. 56 161.41 
23 312.45 162. 91 
24 322.31 164.55 
25 332.15 166.35 
26 341.96 168.28 
27 351.74 170.37 
28 361.49 172.60 
29 371.20 174.97 
30 380.88 177.48 
31 390.52 180.14 
32 400.12 182.95 
33 409.68 185.89 
34 419.19 188.97 
35 428.66 192.20 
36 438.07 195.57 
37 447.44 199.07 
38 456.75 202.71 
39 466.01 206.49 
40 475.21 210. 41 
41 4 84. 3 5 214.46 
42 493.43 218.65 
43 502.45 222.98 
44 511. 40 227.43 
45 520.29 232.02 
46 529.10 236.74 
47 531.38 238.00 

Circle Center At X = 206.3 ; y 829.3 and Radius, 674.8 

*** 1. 331 *** 

l 



R
19124

/\ 

PHASE 7 UPSTREAM STATIC, SECTION G-G REFUSE DISPOSAL AREA NO. 2 
C:\DOCUME~1\HOWENS\MYDOCU-1\WILLIA-11STABIL-1\PH7USST.PL2 Run By: HLO 7/15/2008 11:43AM 

500 rr===u====i=======i======,-,-------i-------r----,========,i 
# FS Soil Soil Total Saturated Friction Piez. I nit Points: 150. to 250. 

Term Limits: 460. to 610. a 1.82 Desc. Type Unit Wt. Unit Wt. Angle Surface 
b 1.82 No. (pcD (pcf) (deg) No. 
c 1.82 CCR 1 130.0 140.0 33. 7 W1 
d 1.82 FCR 2 80.0 90.0 28.0 W1 
e 1.82 SOIL 3 125.0 135.0 26.8 W1 
f 1.82 

400 
g 1.82 
h 1.82 
i 1.83 
j 1.83 

300 

a . 

9' h Je / . ~ 
3 •--.g .:!?-,7 1 1 

200 

----------------:---:~•··· ... -Wl j 2 
~- 6 ----Wla,-:;. ____ _ 

-----------------------·--------··w1 

3 ~ .~ 1 ;----~ 3 • 

--------------- ., 
100 

0c_----~-----~-----~-----~-----~-----~-----
0 

STED 

£lll 
tt~ 

100 200 300 400 500 600 700 

PCSTABL5M/si FSmin=1.82 
Safety Factors Are Calculated By The Modified Bishop Method ® 
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** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 7/14/2008 
Time of Run: 
Run By: 
Input Data Filename: 
Output Filename: 
Unit: 

2,30PM 
HLO 
C,PH7USST. 
C, PH7USST. OUT 
ENGLISH 

Plotted 
PROBLEM 

Output Filename: C:PH7USST.PLT 
DESCRIPTION PHASE 7 UPSTREAM SEISMIC, SECTION 

REFUSE DISPOSAL AREA NO. 2 
BOUNDARY COORDINATES 

4 Top Boundaries 
Boundaries 

G-G 

7 Total 
Boundary 

No. 
1 

X-Left 
(ft) 

.oo 

Y-Left 
(ft) 

164.00 

X-Right 
(ft) 

290.00 

Y-Right 
(ft) 

164.00 
238.00 
238.00 
222.00 

Soil Type 
Below Bnd 

2 
2 
3 
4 
5 

290.00 
512.00 
612.00 

.00 

164.00 
238.00 
238.00 
150.00 

6 254.00 152.00 
7 254.00 152.00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

512.00 
612. 00 
660.00 
254.00 
290.00 
660.00 

152.00 
164.00 
150.00 

1 
1 
1 
3 
1 
3 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

Friction 
Angle 
(deg) 
33.7 

Pore Pressure Piez. 
Pressure Constant Surface 

No. (pcf) (pcf) (psf) Param. (psf) No. 
1 130.0 140.0 .o 
2 80.0 90.0 .0 
3 125.0 135.0 .o 

28.0 
26.8 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 

.00 . 0 

.00 . 0 

.00 . 0 

Piezometric Surface No. 1 Specified by 3 Coordinate Points 
Point X-Water Y-Water 

No. (ft) (ft) 
1 .00 164.00 
2 290.00 164.00 
3 660.00 175.00 

1 
1 
1 

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries 
Of Which The First 1 Boundaries Will Deflect Surfaces Upward 
Boundary X-Left Y-Left X-Right Y-Right 

No. (ft) (ft) (ft) (ft) 
1 .00 132. 00 660.00 132.00 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 150.00 ft. 

and X 250.00 ft. 
Each Surface Terminates Between X 460.00 ft. 

and X 610.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .OD ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 35 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 207.90 164.00 

* * 
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2 216.56 159.01 
3 225.45 154.42 
4 234.54 150.26 
5 243.81 146.52 
6 253.25 143.22 
7 262.84 140.36 
8 272. 54 137. 95 
9 282.35 136. 00 

10 292.24 134.51 
11 302.18 133.48 
12 312.17 132. 91 
13 322.17 132.81 
14 332.16 133.18 
15 342.13 134.01 
16 352.04 135.31 
17 361. 89 137.06 
18 371.64 13 9. 27 
19 381.28 141. 94 
20 390.78 145.05 
21 400.13 14 8. 60 
22 409. 30 152.58 
23 418.28 156.99 
24 427.04 161. 81 
25 435.57 167.03 
26 443.84 172.65 
27 451. 85 178.64 
28 459.56 185.00 
29 466.98 191.71 
30 474.07 198.77 
31 480.82 206 .14 
32 487.22 213. 82 
33 493.26 221. 79 
34 498. 92 230. 04 
35 501. 74 234.58 

Circle Center At X = 319. 3 y 347.3 and Radius, 214.5 

*** 1.817 *** 
Individual data on the 39 slices 

water Water Tie Tie Earthquake 
Force Force Force Force Force Surcharge 

Slice Width Weight Top Bot Norm Tan Hor Ver Load 
No. (ft) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 

1 8.7 1946.9 .o 1558.0 . 0 .o . 0 . 0 .0 
2 8.9 5827.6 .0 4546.4 .0 .0 . 0 . 0 . 0 
3 5.7 5560.8 .0 4240.9 . 0 .0 . 0 . 0 . 0 
4 3.4 4102.1 .o 3035.4 . 0 .o . 0 . 0 . 0 
5 9.3 14491.5 .0 9741. 7 . 0 .o . 0 .0 . 0 
6 9.4 19263. 3 . 0 11937.5 . 0 .0 . 0 .0 . 0 
7 . 7 1704.0 .o 1016.5 . 0 .o . 0 .o . 0 
8 8. 8 22505.5 .0 12842.1 . 0 .0 . 0 .0 . 0 
9 9.7 29526.3 .0 15501.1 . 0 .0 .0 .o . 0 

10 9. 8 34318.9 .o 16861.3 . 0 .o .o . 0 . 0 
11 7.7 29490.5 .o 13796.3 . 0 .o .o . 0 .0 
12 2.2 9101. 5 . 0 4142.9 .0 . 0 .0 . 0 .o 
13 9.9 44027.6 . 0 18849.1 .o .0 .0 . 0 .0 
14 10.0 49611.8 .o 19531.8 . 0 . 0 . 0 . 0 .0 
15 10.0 54500.0 . 0 19924.7 . 0 .0 .0 . 0 . 0 
16 10.0 58647.5 . 0 20027.0 .o . 0 . 0 . 0 . 0 
17 10.0 62019.3 .o 19838.5 .0 .o . 0 . 0 . 0 
18 9.9 64590.3 . 0 19359.6 . 0 . 0 . 0 . 0 . 0 
19 9.8 66345.8 .o 18591.3 . 0 . 0 . 0 .0 . 0 
20 9.8 67281. 3 .0 17535.4 .0 . 0 . 0 .0 . 0 
21 9.6 67402.7 .0 16193.9 . 0 . 0 . 0 . 0 .o 
22 9.5 66726.4 . 0 14570.1 .0 . 0 . 0 .o .0 
23 9.3 65278.9 . 0 12667.2 .o .0 . 0 .0 . 0 
24 6.1 42099.7 . 0 7233. 3 .0 . 0 . 0 .o . 0 
25 3.1 20986.2 . 0 3256.2 .0 .0 . 0 . 0 . 0 
26 9.0 60064.0 . 0 8041. 7 .o .0 . 0 . 0 . 0 
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( 27 8.8 56357.3 . 0 5329.2 .0 . 0 . 0 . 0 .0 
28 8. 5 52073. 5 . 0 2357.7 .0 . 0 . 0 . 0 . 0 
29 2.0 11733.2 .0 97.5 .o . 0 . 0 . 0 .0 
30 6.3 35681.2 . 0 .o .0 . 0 . 0 .0 .0 
31 8. 0 42634.7 . 0 .0 .o . 0 .0 .0 .0 
32 7.7 37532.1 . 0 .0 .0 . 0 .o . 0 . 0 
33 7.4 32180.4 . 0 .0 .o . 0 .0 .0 . 0 
34 7.1 26670.8 . 0 .0 . 0 . 0 .0 .0 . 0 
35 6.8 21098.5 .o .0 .0 . 0 .o .0 . 0 
36 6.4 15561.1 . 0 . 0 . 0 . 0 . 0 . 0 . 0 
37 6.0 10158.7 .0 . 0 . 0 . 0 . 0 . 0 . 0 
38 5.7 4991. 6 .o . 0 . 0 . 0 .o . 0 . 0 
39 2.8 660.3 .0 . 0 . 0 . 0 .0 .0 . 0 

Failure Surface Specified By 3:l Coordinate !Joints 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 218.42 164.00 
2 227.24 159.28 
3 236.26 154.97 
4 245.46 151.06 
5 254.84 147.57 
6 264.35 144.51 
7 274.00 141. 87 
8 283.76 139.68 
9 293.60 13 7. 92 

10 303.52 136. 61 
11 313. 48 135.75 
12 323.47 135. 33 
13 333.47 135.37 
14 343.46 135.85 
15 353.41 136.79 

C 16 363.32 138 .17 
17 373.15 139. 99 
18 382.89 142. 25 
19 392. 52 144.95 
20 4 02. 02 148.08 
21 411.36 151. 64 
22 420.54 155.61 
23 429.53 159.99 
24 438.32 164.77 
25 446.88 169.94 
26 4 55 .19 175.49 
27 463.26 181. 41 
28 471. 04 187.68 
29 478.54 194.30 
30 4 85. 73 201. 25 
31 492.60 208.51 
32 499.14 216.08 
33 505.33 223.93 
34 511.16 232.06 
35 515.04 238.00 

Circle Center At X = 327.7 ; y 357.6 and Radius, 222.3 

*** 1.819 *** 
Failure Surface Specified By 34 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 218.42 164.00 
2 227.16 159 .13 
3 236.11 154.69 
4 245.28 150.68 
5 254.62 147.12 
6 264.13 144. 02 
7 273.77 141.37 

( 8 283.53 139.20 
• 
'·· 

9 293.39 137.50 
10 303.31 136. 27 
11 313. 28 13 5. 53 
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12 323.28 135.26 
13 333.28 135.48 
14 343.25 136.18 
15 353.18 137.36 
16 363.04 139.02 
17 3 72. 81 141.15 
18 3 82. 4 7 143.75 
19 391.99 146. 82 
20 401.35 150.33 
21 410.53 154.30 
22 419.51 158.70 
23 428.27 163.53 
24 436.78 168.78 
25 445.03 174.43 
26 453.00 180.47 
27 460.66 186.89 
28 468.01 193. 68 
29 4 75. 02 200.81 
30 481.69 208.26 
31 487.98 216. 03 
32 493.89 224.10 
33 499.41 232.44 
34 500.42 234 .14 

Circle Center At X = 323.7 ; y 342.6 and Radius, 207.3 

*** 1.819 *** 
Failure Surface Specified By 38 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 197.37 164.00 
2 206.17 159.25 
3 215.16 154.87 

( 4 224.32 150.86 
5 233.64 147.23 
6 243.10 143. 99 
7 252.68 141.14 
8 262.38 138.69 
9 272.17 136.65 

10 282.03 135.01 
11 291. 96 133. 77 
12 301. 92 132. 95 
13 311. 91 132. 54 
14 321.91 132. 54 
15 331. 90 132.95 
16 341.87 133. 77 
17 351. 79 135. 01 
18 361.66 136.65 
19 371.45 138.70 
20 381.14 141.15 
21 390.73 144.00 
22 400.19 147.24 
23 409.51 150.87 
24 418.67 154.88 
25 427.65 159.26 
26 436.45 164.01 
27 445.05 169 .12 
28 453.43 174.58 
29 461. 57 180.38 
30 469.47 186.52 
31 477.11 192. 97 
32 484.48 199.73 
33 491. 56 206.79 
34 498.35 214 .14 
35 504.82 221.76 
36 510.98 229.64 
37 516.81 237.76 
38 516. 96 238.00 

Circle Center At X = 316.9 ; y 374.9 and Radius, 242.4 
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••• 1.819 *** 
Failure Surface Specified By 37 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 197 .37 164.00 
2 206.12 159.15 
3 215.06 154.69 
4 224.19 150.61 
5 233.49 146.93 
6 242.94 143.66 
7 252.52 140.80 
8 262.22 138. 35 
9 272. 01 136.32 

10 281. 88 134. "/2 
11 291. 81 133.55 
12 301.79 132.80 
13 311. 78 132.49 
14 321.78 132.61 
15 331. 77 133 .15 
16 341.72 134 .13 
17 351. 62 135.54 
18 361.45 137.38 
19 371.19 139.63 
20 380.83 142.31 
21 390.34 145.39 
22 399.71 148.89 
23 408.92 152.79 
24 417.95 157.08 
25 426.79 161. 75 
26 435.42 166.80 
27 443.82 172.22 

( 28 451. 98 178.00 
29 459.89 184 .13 
30 467. 52 190.59 
31 474.87 197.37 
32 481. 92 204.46 
33 488.65 211. 86 
34 495.06 219.53 
35 501.14 227.48 
36 506.86 235.68 
37 507.35 236.45 

Circle Center At X = 314 .1 ; y 364.2 and Radius, 231. 7 
••• 1.822 ••• 

Failure Surface Specified By 32 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 213 .16 164.00 
2 221. 80 158.97 
3 230.70 154.40 
4 239.81 150.28 
5 249.12 146.64 
6 258.61 143.49 
7 268.25 140.82 
8 278.01 13 8. 65 
9 287.87 136.99 

10 297.81 135. 83 
11 307.78 135 .18 
12 317.78 135.05 
13 327.78 135. 43 
14 337.74 136. 33 
15 347.64 137.73 
16 357.45 139. 64 
17 367.16 142.05 
18 376.73 144.95 
19 386 .13 148.35 
20 395.36 152.22 
21 404.36 156.55 
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22 413 .14 161. 35 
23 421. 66 166.59 
24 429.90 172. 26 
25 437.83 178.34 
26 445.44 184.83 
27 452. 71 191.69 
28 459.62 198.92 
29 466.15 206.50 
30 472 .28 214.40 
31 478.00 222.60 
32 481.20 227.73 

Circle Center At X = 315.3 ; y 329.7 and Radius, 194.7 
*** 1. 823 *** 

Failure Surtace Specitied By 31 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 218. 4 2 164.00 
2 227.07 158.98 
3 235.97 154.42 
4 245.10 150.34 
5 254.44 146.76 
6 263.95 143.67 
7 273.61 141. 09 
8 2 83. 4 0 139.04 
9 293.28 137.50 

10 303.23 136.49 
11 313 .21 136.01 
12 323.21 136.06 
13 333.20 136.64 
14 343.14 137.75 
15 353.00 13 9. 3 9 
16 362.76 141. 55 
17 372.40 144. 23 
18 381.88 147.41 
19 391.18 151.09 
20 400.27 155.26 
21 409.12 159.91 
22 417.72 165.02 
23 426.03 170.58 
24 434.03 176.57 
25 441. 71 182.98 
26 449.03 189.79 
27 455.98 196. 98 
28 462.54 204.53 
29 468.69 212.42 
30 474.41 220.62 
31 478.22 226.74 

Circle Center At X = 317.3 ; y 324.2 and Radius, 188.2 
*** 1. 823 *** 

Failure Surface Specified By 33 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 213 .16 164.00 
2 222.03 159.39 
3 231.11 155.20 
4 240. 3 8 151.44 
5 249.81 148.12 
6 259.39 145.24 
7 269.09 142.81 
8 278.89 140.84 
9 288.78 13 9. 33 

10 298.72 13 8. 28 
11 308.70 137.70 
12 318.70 137. 59 
13 328.70 137.94 
14 338.66 13 8. 76 
15 348.58 140.05 
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16 358.43 141. 80 
17 368.18 144.00 
18 377.82 146.66 
19 387.32 149.77 
20 396.67 153.32 
21 405.85 157.31 
22 414.82 161. 71 
23 423.58 166.53 
24 432.11 171.76 
25 440. 38 177. 38 
26 448.38 183.38 
27 456.09 189.75 
28 463.50 196.47 
29 470.58 203.53 
30 477.32 210.91 
31 483. 71 218.60 
32 489.74 226.58 
33 493.28 231. 76 

Circle Center At X = 316.1 ; y 351. 4 and Radius, 213.8 
*** 1.824 *** 

Failure Surface Specified By 38 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 197.37 164.00 
2 206.21 159.33 
3 215.23 155.01 
4 224.41 151. OS 
5 233.74 147.46 
6 243.21 144.24 
7 252.80 141. 40 
8 262.50 13 8. 95 

( 9 272.28 136.88 
l 10 282 .14 135.21 
"'--- 11 292. 06 133. 92 

12 302.02 133. 04 
13 312.01 132.55 
14 322.00 132.45 
15 332.00 132.76 
16 341.98 133.46 
17 351.92 134.55 
18 361.80 136.05 
19 371. 62 137.93 
20 381.36 140.20 
21 3 91. 00 142.86 
22 400.53 145.90 
23 409.93 149. 31 
24 419.19 153.10 
25 428.28 157.25 
26 437.21 161.75 
27 445.95 166.61 
28 454.49 171. 82 
29 462.81 177.36 
30 470.91 183.22 
31 478.77 189.40 
32 486.38 195.89 
33 493.73 202.68 
34 500.79 209.76 
35 507.58 217.11 
36 514.06 224. 72 
37 520.24 232.58 
38 524.15 238.00 

Circle Center At X = 319.3 ; y 383.9 and Radius, 251.5 
*** 1. 825 *** 

Failure Surface Specified By 38 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 197. 37 164.00 
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2 206.22 159.35 \ 

Page B 

3 215.26 155.06 
4 224.45 151.13 
5 233.79 147.57 
6 243.27 144.38 
7 252.87 141. 57 
8 262. 57 13 9 .14 
9 272. 36 13 7 .10 

10 282.22 135. 45 
11 292 .14 134 .19 
12 302.10 133.32 
13 312. 09 132. 85 
14 322.09 132.78 
15 332.09 133 .11 
16 342.06 133.83 
17 352.00 134. 95 
18 361. 89 136.46 
19 371.70 13 8. 36 
20 3 81. 44 140.64 
21 391.07 143.32 
22 400.60 146.37 
23 409.99 149.80 
24 419.24 153.60 
25 428.33 157.76 
26 437.25 162.28 
27 445.99 167.15 
28 454.52 172. 36 
29 462.84 177.91 
30 470.94 183.78 
31 478.79 189.97 
32 486.39 196.47 
33 493.73 203.26 
34 SOD.SO 210.34 
35 507.57 217.69 
36 514. 06 225. 30 
37 520.23 233.17 
38 523.72 238.00 

Circle Center At X = 318.9 ; y 384.7 and Radius, 251. 9 

*** 1. 825 *** 
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PHASE EMB 5 DS STATIC 
C:ISTEDWINISTEELH-1\RUNSTO-1\STH125.PL2 Run By: JLH 1115/2007 8:13AM 

900 rr====;;===i===========i====,---i----,------~----r-----;:===i===== 
l#FSI Soil Soil Total Saturated Friction Piez. !nit Points: 255. to 350. 

800 

700 

600 

500 

400 

~ Desc. Type Unit Wt. Unit Wt. Angle Surface Term Limits: 430. to 540. 
No. (pcf) (pcf) (deg) No. 

CCR 
FCR 

ORIG 

1 130.0 140.0 33.7 W1 
2 80.0 90.0 28.0 W1 
3 125.0 135.0 26.8 W1 

a 

- -- .. -- -- -- -- -- -- -- -- ---------------------··1 
l - 2 

,--
Wl J w1T11~1=:iii!_ 3 __:::;---__ 3 _ 3 _ 3 __ 3 __ .3._~------3---------------- ~ 

300 L__ ___ ---L----~----~---~----~---~----~----~---~ 
0 100 200 300 400 500 600 700 800 900 

PCSTABLSM/si FSmin=1.50 
STED Safety Factors Are Calculated By The Modified Bishop Method ® 

I ·, 



R19134

( 

C:\stedwin\steelh~l\runsto~l\sthl25.0UT Page 1 

** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 1/15/2007 
Time of Run: 8:13AM 
Run By: JLH 
Input Data Filename: C:sthl25. 
Output Filename: C:sthl25.0UT 
Unit: ENGLISH 
Plotted Output Filename: C:sth125.PLT 
PROBL~M DJ::SCRH'l'lON r'HASJ:: tMB 5 lJS S'l'A'J'l(; 
BOUNDARY COORDINATES 

Note: Oser origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

11 Top Boundaries 
22 Total Boundaries 

Boundary X-Left 
No. (ft} 

1 120.00 
2 226.50 
3 252. 20 
4 257.20 
5 276. 70 
6 296.70 
7 316.20 
8 336.20 
9 465.20 

10 485.2C 
11 509.20 
12 226. 50 
13 509.20 
14 452.70 
15 452.70 
16 534.20 
17 478.80 
18 539.40 
19 554.20 
20 553.30 
21 632.90 
22 671.20 

ISOTROPIC SOIL PARAMETERS 
3 Type(s} of Soil 

Y-Left 
(ft} 

136.00 
136.40 
145.00 
145.00 
138.50 
138.50 
145.00 
145.00 
188.00 
188.00 
180.00 
136.40 
180.00 
137.80 
137.80 
165. 00 
138.00 
138.00 
165.00 
138.00 
138.70 
126.00 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf} (pcf} (psf} 
1 130.0 140.0 .0 
2 80.0 90.0 .0 
3 125.0 135.0 .0 

X-Right 
(ft} 

226.50 
252.20 
257.20 
276.70 
296.70 
316.20 
336.20 
465.20 
485.20 
509.20 
84 0. 00 
452.70 
554.20 
534.20 
478.80 
554.20 
539.40 
553.30 
632.90 
632. 90 
671.20 
840.00 

Friction 
Angle 
(deg} 
33.7 
28.0 
26.8 

Y-Right 
(ft} 

136.40 
14 5. 00 
14 5. 00 
138.50 
138.50 
145.00 
145.00 
188.00 
188.00 
180.00 
180.00 
137.80 
165.00 
165.00 
138.00 
165.00 
138.00 
138.00 
138.70 
138.70 
126. 00 
126.00 

Soil Type 
Below End 

3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
3 
1 
1 
3 
1 
3 
3 
1 
3 
3 
3 

Pore Pressure Piez. 
Pressure Constant Surface 

Pararn. (psf} No. 
.DO . 0 1 
.DO . 0 1 
.DO . 0 1 

l PIEZOMETRIC SURFACE(S} HAVE BEEN SPECIFIED 
Unit Weight of Water - 62.40 
Piezornetric Surface No. 1 Specified by 5 Coordinate Points 

Point X-Water Y-Water 
No. (ft} (ft} 

1 120.00 136.00 
2 226.50 136.40 
3 320.00 137.20 
4 494.20 185.00 
5 840.00 185.00 

Searching Routine Will Be Limited 
Of Which The First 1 Boundaries 
Boundary X-Left Y-Left 

No. (ft} (ft} 
1 120.00 121.00 

To An Area Defined By 
Will Deflect Surfaces 

X-Right Y-Right 
(ft} (ft} 

840.00 120.00 

1 Boundaries 
Upward 
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A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Horizontal ~arthquake Loading Coefficient 
Of .000 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces lnitiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 255.00 ft. 

and X 350.00 ft. 
Each Surface Terminates Between X 430.00 ft. 

and X 540.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y =100.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 23 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 285.00 138.50 
2 294.24 134.67 
3 303.69 131.41 
4 313.33 128.75 
5 323.12 126.69 
6 333.01 125.23 
7 342.97 124.39 
8 352.97 124.16 
9 362.96 124.55 

10 372.91 125.56 
11 382.78 127.18 
12 392.53 129.41 
13 402.12 132.23 
14 411.52 135.64 
15 420.69 139.63 
16 429.60 144.17 
17 438.21 149.26 
18 446.49 154.86 
19 454.41 160.97 
20 461.94 167.55 
21 469.04 174.59 
22 475.70 182.05 
23 480.38 188.00 

Circle Center At X = 351.6; Y 286.1 and Radius, 161.9 
*** 1.503 *** 

* * 
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400 -
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Ii 

PHASE 5 EMB DS SEISMIC 
. C:\STEDWINISTEELH-1\RUNSTO-1\STH124.PL2 Run By: JLH 1212012006 1:31P\i1 

I 
' ' Soil Soil Total Saturated Cohesion Friction Piez. load Value I lnit Points: 277. to 360. 

Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< Term Limits: 430. to 540. 
No. (pcf) (pcf) (psi) (deg) No. 

CCR 1 130.0 140.0 0.0 33.7 W1 
FCR 2 80.0 90.0 0.0 28.0 W1 

ORIG 3 135.0 135.0 400.0 19.5 W2 
-

-

-

a 

I -

--~~2 Wl 

Wl 3 w("r11 1~
11 

3 3 3 3 3 ~•-----:i----- 0 
W2 *1 w2· 

-

I ' ' I I I I ' 
100 200 300 400 500 600 700 800 900 

PCSTABL5M/si FSmin=1.26 
Safety Factors Are Calculated By The Modified Bishop Method 

~ 
le) 
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** PCSTABL5M ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 12/20/2006 
Time of Run: 1:31PM 
Run By: JLH 
Input Data Filename: C:sth124. 
Output Filename: C:sth124.0UT 
Unit: ENGLISH 
Plotted Output Filename: C:sth124.PLT 
PRODLEM DEDCrUrTION rIIA.SE 5 EMB D~ t:EI8MIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

11 Top Boundaries 
22 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. {ft) {ft) (ft) (ft) Below End 

1 120.00 136.00 226.50 136.40 3 
2 226. 50 136.40 252.20 145.00 1 
3 252.20 145.00 257.20 145.00 1 
4 257.20 145.00 276.70 138.50 1 
5 276.70 138.50 296. 70 138.50 1 
6 296.70 138.50 316.20 145.00 1 
7 316.20 145.00 336.20 145.00 1 
8 336.20 145.00 465.20 188.00 1 
9 465.20 188.00 485.20 188.00 1 

10 485.20 188.00 509.20 180.00 1 
11 509.20 180.00 840.00 180.00 2 
12 22 6. 50 136.40 452.70 137.80 3 
13 509.20 180.00 554.20 165.00 1 
14 452.70 137.80 534.20 165. 00 1 
15 452.70 137.80 478.80 138.00 3 
16 534.20 165.00 554.20 165. 00 1 
17 478.80 138.00 539.40 138.00 3 
18 53 9. 4 0 138.00 553.30 138.00 3 
19 554.20 165.00 632.90 138.70 1 
20 553.30 138.00 632.90 138.70 3 
21 632.90 138.70 671. 20 126.00 3 
22 671. 2 0 126.00 840.00 126.00 3 

ISOTROPIC SOIL PARAMETERS 
3 Type (s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 

No. {pcf) {pcf) {psf) (deg) Param. {psf) No. 
1 130.0 140.0 . 0 33.7 .00 . 0 1 
2 80.0 90.0 . 0 28.0 .oo . 0 1 
3 135.0 135.0 400.0 19. 5 .00 . 0 2 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62. 40 
Piezometric Surface No. 1 Specified by 5 Coordinate Points 

Point X-Water Y-Water 
No. {ft) (ft) 

1 120.00 136.00 
2 22 6. 50 136.40 
3 320.00 137.20 
4 509.20 180.00 
5 840.00 180.00 

Piezometric Surface No. 2 Specified by 2 Coordinate Points 
Point X-Water Y-Water 

No. (ft) {ft) 
1 120.00 121. 00 
2 840.00 120.00 
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Searching 
Of Which 
Boundary 

No. 
1 

Routine Will 
The First 1 

X-Left 
(ft) 

120.00 

Be Limited 
Boundaries 

Y-Left 
(ft) 

121. 00 

To An Area Defined By 
Will Deflect S~rfaces 

X-Right Y-Right 
(ft) (ft) 

840.00 120.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf} 

1 Boundaries 
Upward 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 £:urfuccs Initiate- From Euch Of 20 roints Equally Zpncc-d 
Along The Ground Surface Between X 277.00 ft. 

and X 360.00 ft. 
Each Surface Terminates Between X 430.00 ft. 

and X 540.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y =100.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 17 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 329.42 145.00 
2 339.25 143.13 
3 349.18 141.95 
4 359.16 141.45 
5 369.16 141.65 
6 379.12 142.53 
7 389.00 144.10 
8 398.74 146.34 
9 408.31 149.26 

10 417.65 152.82 
11 426.73 157.02 
12 435.49 161.84 
13 443.90 167.25 
14 451.92 173.23 
15 459.50 179.75 
16 466.62 186.77 
17 467.70 188.00 

Circle Center At X = 361.4 ; Y 286.3 and Radius, 144.9 
*** 1.259 *** 

* * 
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PHASE 5 US STATIC 
C:\STEDWIN\STEELH-1\RUNST0~1\STH127.PL2 Run By: MOB 4/14/2008 9:43AM 

800 r,=====;;===i=======i====,---,-------,---------,----,==i======~ 
l#FSl Soil Soil Total Saturated Friction Piez. lnit Points: 180. to 245. 

700 

600 

500 

400 

~ Desc. Type Unit Wt. Unit Wt. Angle Surface Term Limits: 300. to 430. 
No. (pcf) (pc0 (deg) No. 

CCR 
FCR 
ORIG 

1 130.0 140.0 33. 7 W1 
2 80.0 90.0 28.0 W1 
3 125.0 135.0 26.8 W1 

a 
1 

1 1 

j \II-~ / .. · ............. -1-·1~·f-;--
w1 2 ;.,....- :,?'w1 3 Wl Wl 

I --3-..:::S ------------------------------
·1 

300 ~-----~----~-----~-----~------'------....L..-----~ 
0 100 200 300 400 500 600 700 

PCSTABL5M/si FSmin=1.76 
STED Safety Factors Are Calculated By The Modified Bishop Method 

® 
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* * PCSTABLSM * * 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date, 4/15/2008 
Time of Run: 2:55PM 
Run By: MDB 
Input Data Filename: C:sth127. 
Output Filename: C:sthl27.0UT 
Unit: ENGLISH 
Plotted Output Filename: C:sth127.PLT 
PROBLEM DESCRIP'l'lUN ~HASE SUS S'l'A'l'IC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

10 Top Boundaries 
13 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) 

245.00 
414.70 
434.70 
563.70 
583.70 
603.20 
623.20 
642.70 
647.70 
673.40 

(ft) Below Bnd 
1 .OD 132.00 
2 245.00 132.00 
3 414.70 188.00 
4 434.70 188.00 
5 563.70 145.00 
6 583.70 145.00 
7 603.20 138.50 
8 623.20 138.50 
9 642.70 145.00 

10 647.70 145.00 
11 .OD 126.00 
12 228.70 126.00 
13 245.00 132.00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
1 130.0 140.0 .o 
2 80.0 90.0 .0 
3 125.0 135.0 .o 

228.70 
245. 00 
673. 40 

Friction 
Angle 
(deg) 
33.7 
28.0 
26.8 

132. 00 
188.00 
188.00 
145.00 
145.00 
138.50 
138.50 
145. 00 
145.00 
136. 40 
126.00 
132.00 
136.40 

Pore Pressure 
Pressure Constant 

Param. (psf) 
.00 . 0 
.OD .0 
.OD . 0 

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .OD 132.00 
2 297.70 132.00 
3 563.70 137.00 
4 673.40 136.40 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 
3 

Piez. 
Surface 

No. 
1 
1 
1 

Searching 
Of Which 
Boundary 

No. 

Routine Will 
The First 1 

X-Left 
(ft) 

.00 

Be Limited 
Boundaries 

Y-Left 
(ft) 

120.00 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

X-Right Y-Right 
(ft) (ft) 

1 673.40 121.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .ooo Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Horizontal Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .ooo Has Been Assigned 
Cavitation Pressure= .O (psf) 
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A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 180.00 ft. 

and X 245.00 ft. 
Each Surface Terminates Between X 300.00 ft. 

and X 430.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y =100.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 217.63 132.00 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

226.71 
236.29 
246.18 
256.18 
266.10 
275.73 
284.89 
293.40 
301.10 
307.82 
309.87 

Circle Center At X = 
*** 1.762 

127.82 
124.95 
123.45 
123.35 
124.65 
127.33 
131.34 
136.59 
142.98 
150.38 
153.41 

251.B ; Y 
*** 

194.1 and Radius, 70.9 

* * 
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PHASE 5 US SEISMIC 
C:\STEDWIN\STEELH-1\RUNSTO~1\STH126.PL2 Run By: MOB 4/15/2008 2:56PM 

800 rr===ir=========i=======i==,;======i===,----,---------,====== l#FSl Soil Soil Total Saturated Cohesion Friction Piez. Load Value lnit Points: 75. to 150. 
~ Dese. Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< Term Limits: 375. to 450. 

No. (pen (pen (psn (deg) No. 
CCR 
FCR 

ORIG 

1 130.0 140.0 0.0 33.7 W1 
2 80.0 90.0 0.0 28.0 W1 
3 135.0 135.0 400.0 19.5 W2 

700 ,_ 

600 

500 

·L j, ! .. ' ~ .. ~ 
W2 -s----------'.....-3--------- 3 l I'll ~ -----------------------W2 

400 

300 L__ ____ ____.cc___ ____ __J _____ __,_ _____ -.-.L _____ ---'---------'-------_J 

0 100 200 300 400 500 600 700 

PCSTABL5M/si FSmin=1.32 
STED Safety Factors Are Calculated By The Modified Bishop Method ® 
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** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer~s Method of Slices 

Run Date, 4/15/2008 
Time of Run: 2:56PM 
Run By: MDB 
Input Data Filename: C:sthl26. 
Output Filename: C:sthl26.0UT 
Unit: ENGLISH 
Plotted Output Filename: C:sth126.PLT 
PROBLEM DESCRIPTION PHASE 5 US SEISMIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

10 Top Boundaries 
13 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) 

132. 00 
132.00 
188.00 
188.00 
145.00 
145.00 
138.50 
138.50 
145.00 
145. 00 
126.00 
126.00 
132.00 

(ft) 
245.00 
414.70 
434.70 
563.70 
583.70 
603.20 
623.20 
642.70 
647.70 
673.40 
228.70 
245.00 
673. 40 

(ft) Below Bnd 
1 .OD 
2 245.00 
3 414. 70 
4 434.70 
5 563.70 
6 583.70 
7 603.20 
8 623.20 
9 642.70 

10 647.70 
11 .OD 
12 228.70 
13 245.00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

132. 00 
188.00 
188.00 
145.00 
145. 00 
13 8. 50 
13 8. so 
145. 00 
145.00 
136 .40 
126. 00 
132.00 
136. 4 0 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

Friction Pore 
Angle Pressure 
(deg) Param. 

Pressure 
Constant 

No. (pcf) (pcf) (psf) 
1 130.0 140.0 .0 
2 80.0 90.0 .o 
3 135.0 135.0 400.0 

33.7 .00 
28.0 .00 
19.5 .00 
SPECIFIED 

(psf) 
.0 
. 0 
• 0 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .00 132.00 
2 
3 
4 

Piezometric 
Point 

No. 
1 

297.70 
563.70 
673.40 

Surface No. 
X-Water 

(ft) 
.OD 

673.40 

132.00 
137.00 
136.40 
2 Specified by 
Y-Water 

(ft) 
120.00 
121. 00 

2 Coordinate Points 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 
3 

Piez. 
Surface 

No. 
1 
1 
2 

2 
Searching 

Of Which 
Boundary 

No. 

Routine Will 
The First 1 

X-Left 
(ft) 

.00 

Be Limited 
Boundaries 

Y-Left 
(ft) 

120.00 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

X-Right Y-Right 
(ft) (ft) 

1 673.40 121.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .ODO Has Been Assigned 
Cavitation Pressure= .O (psf) 
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A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 
Along The Ground Surface Between X 

and X 
Each Surface Terminates Between X 

and X 

Points Equally Spaced 
75.00 ft. 

150.00 ft. 
375.00 ft. 
450.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y =100.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Arc Ordered - Most Critical 
First. 
* * Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 34 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 98.68 132. 00 
2 108.59 130.66 
3 118. 53 129.50 
4 128.48 128.55 
5 138.45 127.79 
6 148. 44 127.22 
7 158.43 126.85 
8 168.43 126.68 
9 178.43 126.70 

10 188.43 126. 91 
11 198.42 127.32 
12 208.40 127.93 
13 218.37 128.73 
14 228.32 129.73 
15 238.25 130.92 
16 248.15 132.30 
17 258.02 133.88 
18 267.87 135.65 
19 277.67 137.62 
20 287.44 139. 77 
21 297.16 142.12 
22 306.83 144. 65 
23 316.45 147.38 
24 326.02 150.29 
25 335.53 153.38 
26 344.97 156.67 
27 354.35 160.13 
28 363.66 163.78 
29 372. 90 167.62 
30 382.06 171.63 
31 391.14 175.82 
32 400.14 180.18 
33 409.05 184.72 
34 415.17 188.00 

Circle Center At X = 172 .4 ; y 637.8 and Radius, 511.1 

*** 1. 322 *** 

* * 
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PHASE 7 EMB OS STATIC 

C:ISTEDWIN\STEELH-1\RUNSTO-1\STH101.PL2 Run By: JLH 1:!120/2006 1:2C?M 
900 rr===,;===i====i=====i=====,,-----,-------i-------,---,----,======= l#FSl Soil Soil Total Saturated Friction Piez. I nit Points: 239.5 to 335. 
~ Desc. Type Unit Wt. Unit Wt. Angle Surface Term Limits: 575. to 725. 

No. (pcf) (pcf) (deg) No. 

800 

700 ,_ 

600 

500 ,_ 

CCR 
FCR 

ORIG 

1 130.0 140.0 33.7 W1 
2 80.0 90.0 28.0 W1 
3 125.0 135.0 26.8 W1 

,, 
a 

• ___ J .. ----·w1/•~ -- 2 ---------.. ,;~ 

Wl ---- J .... ·-··- :;c J ~----<-----·~---· 
--,1---~~=--~-~~l~::··~-:;2~~=~=======~3f===-=--~:::::::::::= - •3 --- ~. ------

400 

300 ,_ 

200 ~---~---~---~---~--------~---~---~---~---~ 
0 100 200 300 400 500 600 700 800 900 1000 

PCSTABL5M/si FSmin=1.72 
STED Safety Factors Are Calculated By The Modified Bishop Method ® 
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** PCSTABL5M ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 12/20/2006 
Time of Run: 1:20PM 
Run By: JLH 
Input Data Filename: C:sthl □ l. 
Output Filename: C:sthl □ l.OUT 

Unit: ENGLISH 
Plotted Output Filename: C:sthlOl.PLT 
PROBLEM DBSC!UF!'lON tHASE 7 1':MB US STATIC 
BOUNDARY COORDINATES 

Note: Oser origin value specified. 
Add 0.00 to X-values and 200.00 to Y-values listed. 

14 Top Boundaries 
17 Total 'Rr,nnrl:>Y'~OC:, 

Boundary X-Left Y-Left 
No. (ft) (ft) 

1 .DO 241.00 
2 208.60 242.90 
3 214.90 245.00 
4 219.90 245.00 
5 239.40 238.50 
6 259.40 238.50 
7 274.40 243.40 
8 291.DD 249.00 
9 311.00 249.00 

10 445.10 293.70 
11 465.10 293.50 
12 597.90 338.00 
13 697.90 338.00 
14 721.90 330.00 
15 274.40 243.40 
16 721.90 330.00 
17 455.30 246.00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
1 130.0 140.0 .0 
2 80.0 90.0 .0 
3 125.0 135.0 .o 

X-Right 
(ft) 

208.60 
214.90 
219.90 
239. 40 
259.40 
274.40 
291.00 
311. 00 
445.10 
465.10 
597.90 
697.90 
721. 90 
970.70 
455.30 
970.70 
970.70 

Friction 
Angle 
(deg) 
33.7 
28.0 
26. 8 

Y-Right 
(ft) 

242.90 
245.00 
245.00 
238.50 
238.50 
243.40 
249.00 
249.00 
293.70 
293. 50 
338.00 
338.00 
330.00 
330.00 
246.00 
247.00 
247.00 

Soil Type 
Below Bnd 

3 
3 
3 
3 
3 
3 
1 
1 
1 
1 
1 
1 
1 
2 
3 
1 
3 

Pore Pressure Piez. 
Pressure Constant Surface 

Param. (psf) No. 
.DO . 0 1 
.DO . 0 1 
. 00 . 0 1 

l PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 5 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .00 240.00 
2 225.00 240.00 
3 360.00 242.00 
4 696.70 335.00 
5 970.71 335.00 

Searching Routine Will Be Limited 
Of Which The First 3 Boundaries 
Boundary X-Left Y-Left 

No. (ft) (ft) 
1 .00 220.00 
2 277.00 223.00 
3 455.00 226.00 

To An Area Defined By 
Will Deflect Surfaces 

X-Right Y-Right 
(ft) (ft) 

277.00 223.00 
455.00 226.00 
970.00 227.00 

A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 

3 Boundaries 
Upward 
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Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf} 
A Horizontal Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 239.50 ft. 

and X 335.00 ft. 
Each Surface Terminates Between X ~/~.00 tt. 

and X 725.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y =200.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

l<'::i; l nro Q:nr-F;::,roc: l<'v::im-i ,..,.,,,-1 _ They Ji.re Ordered - Most Cri tica.l 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 41 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 254.58 238.50 
2 264.21 235.82 
3 273.92 233.43 
4 283.70 231.30 
5 293.52 229.46 
6 303.40 227.90 
7 313.32 226.63 
8 323.27 225.63 
9 333.25 224.92 

10 343.24 224.50 
11 353.24 224.36 
12 363.23 224.51 
13 373.23 224.94 
14 383.20 225.66 
15 393.15 226.66 
16 403.07 227.94 
17 412.94 229.51 
18 422.77 231.36 
19 432.54 233.49 
20 442.25 235.89 
21 451.88 238.58 
22 461.43 241.53 
23 470.90 244.76 
24 480.27 248.26 
25 489.53 252.02 
26 498.69 256.05 
27 507.72 260.33 
28 516.63 264.87 
29 525.41 269.67 
30 534.04 274.71 
31 542.53 280.00 
32 550.86 285.52 
33 559.04 291.29 
34 567.04 297.28 
35 574.87 303.50 
36 582.52 309.94 
37 589.98 316.60 
38 597.25 323.47 
39 604.32 330.54 
40 611.19 337.81 
41 611.36 338.00 

Circle Center At X = 353.1; Y 574.7 and Radius, 350.3 

* * 
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*** 1. 717 *** 
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900 

~ s 
0 

800 

700 ,_ 

600 ,_ 

500 

Soil 
Desc. 

CCR 
FCR 
ORIG 

_;:Ec.--r,,, D-.D 
PHASE 7 EMB OS SEISMIC 

C:\STEDWIN\STEELH~1\RUNST0~1\STH100.PL2 Run By: JLH 12/20/2006 1 :19FM 

Soil Total Saturated Cohesion Friction Piez. I Load Value 
Type Unit Wt. Unit Wt. Intercept Anple Surface Horiz Eqk 0.150g< 
No. (pcf) (pcD (psf) (deg) No. 
1 130.0 140.0 0.0 33.7 W1 
2 80.0 90.0 0.0 28.0 W1 
3 135.0 135.0 400.0 19.5 W2 

a 

1 ___ .. ---------1-·w 

lnit Points: 240. to 335. 
Term Limits: 575. to 725. 

2 Wl 

X--_ _ 3 J ____..--------- 1 .'"--,, __ ,•~ 'ru:··- •-----/-1'12 w13 ~?""~ce:::_ __ 
•2 W2 ======J3 ===-~::::~ ----. 

•3 W2 

300 ,_ 

200 L_ ___ _L_ ___ _L__ ___ _j_ ___ _L ___ ~----~---~---~---_j_---~ 

0 100 200 300 400 500 600 700 800 900 1000 

PCSTABL5M/si FSmin=1.20 
STED Safety Factors Are Calculated By The Modified Bishop Method ® 
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* * PCSTABLSM * * 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 12/20/2006 
Time of Run: 1:19PM 
Run By: JLH 
Input Data Filename: C:sthlOO. 
Output Filename: C:sthlOO.OUT 
Unit: ENGLISH 
Plott0rt Output Fi. lnnnmo: C:EthlOO.l?LT 
PROBLEM DESCRIPTION PHASE 7 EMB DS SEISMIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 200.00 to Y-values listed. 

14 Top Boundaries 
17 Total Bct!rrdariss 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 .00 241.00 208.60 242.90 3 
2 208.60 242.90 214.90 245.00 3 
3 214.90 245.00 219.90 245.00 3 
4 219.90 245.00 239.40 238.50 3 
5 239.40 238.50 259.40 238.50 3 
6 259.40 238.50 274.40 243.40 3 
7 274.40 243.40 2 91. 00 249.00 1 
8 2 91. 00 249.00 311. 00 249.00 1 
9 311. 00 249.00 445.10 293.70 1 

10 445.10 293.70 465.10 293. 50 1 
11 465.10 293.50 597.90 338.00 1 
12 597.90 338.00 697.90 338.00 1 
13 697.90 338.00 721. 90 330.00 1 
14 721. 90 330.00 970.70 330.00 2 
15 274.40 243.40 455.30 246.00 3 
16 721.90 330.00 970.70 247.00 1 
17 455.30 246.00 970.70 247.00 3 

ISOTROPIC SOIL PARAMETERS 
3 Type (s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
TJ-rpe Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 

No. (pcf) (pcf) 
1 130.0 140.0 
2 80.0 90.0 
3 135. 0 135.0 

2 PIEZOMETRIC SURFACE(S) 
Unit Weight 
Piezometric 

Point 
No. 

1 
2 
3 
4 
5 

Piezometric 
Point 

No. 
1 
2 
3 
4 

of Water -
Surface No. 

X-Water 
(ft) 
.00 

225.00 
3 60. 00 
721. 90 
970. 71 

Surface No. 
X-Water 

(ft) 
.00 

277. 00 
455.00 
970.00 

(psf) (deg) Pararn. (psfl 
.0 33.7 .00 . 0 
.o 28.0 . 00 . 0 

400.0 19.5 . 00 . 0 
HAVE BEEN SPECIFIED 

62. 40 
1 Specified by 
Y-Water 

(ft) 
240.00 
242.00 
242.00 
330.00 
330.00 
2 Specified by 
Y-Water 

(ft) 
220.00 
223.00 
226.00 
227.00 

5 Coordinate Points 

4 Coordinate Points 

No. 
1 
1 
2 

Searching Routine Will Be Limited 
Of Which The First 3 Boundaries 

To An Area Defined By 
Will Deflect Surfaces 

3 Boundaries 
Upward 

Boundary X-Left Y-Left X-Right Y-Right 
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No. (ft) (ft) 
1 .DO 220.00 
2 277.00 223.00 
3 455.00 226.00 

(ft) 
277.00 
455.00 
970.00 

A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 {psf} 

(ft) 
223.00 
226.00 
227.00 

A Critical Failure Surface Searching Method, Using A 
Technique For Generating Circular Surfaces, Has Been 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points 
Along The Ground Surface Between X 240.00 

and X 335. 00 
Each Surface Terminates Between X 575.00 

and X 725.00 

Equally 
tt. 
ft. 
ft. 
ft. 

Random 
Specified. 

Spaced 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y =200.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 42 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 260.00 238.70 
2 269.67 236.13 
3 279.40 233.82 
4 289.18 231.78 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

299.02 
308.91 
318.83 
328. 7 8 
338. 7 5 
348.74 
358.74 
368.74 
378.74 
388.72 
398.68 
408.61 
418.51 
428.37 
438.18 
447.93 
457.62 
4 67. 2 4 
476.79 
486.25 
495.63 
504.90 
514.07 
523 .14 
532.08 
540.90 
549.60 
558 .16 
566.57 
574.84 
582. 96 
590.92 
598.71 
606.33 
613.77 
621.04 

229.99 
228.48 
227.22 
226.23 
225.51 
225.06 
224.87 
224.96 
225.30 
225.92 
226.81 
227. 96 
229.37 
231.05 
232.99 
235.20 
237.66 
240.39 
243.37 
246.60 
250.09 
253.83 
257.81 
2 62. 04 
266.51 
271.21 
276.16 
281. 33 
286.73 
292.35 
298.19 
304.25 
310.52 
316.99 
323. 67 
330.54 

* * 
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41 
42 

628.11 
628. 4 9 

Circle Center At X = 
*** 1.203 

C:\stedwin\steelh~l\runsto~l\sthl00.OUT 

337.61 
338.00 

360.7 ; Y 598.4 and Radius, 373.5 
*** 

Page 3 
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PHASE 7 EMB US STATIC 

C:ISTEDWINISTEELH-1\RUNSTO-1\STH103.PL2 Run By: MOB 4/14/2008 2:15PM 

/--~ 

800 r,====,;c====i=======i=====,-,------,-----,---------,=F===== l#FSl Soil Soil Total Saturated Friction Piez. lnit Points: 150. to 220. 

700 

600 

500 

400 

~ Desc. Type Unit Wt. Unit Wt. Angle Surface Term Limits: 480. to 625. 
No. (pcf) (pcf) (deg) No. 

CCR 
FINES 
ORIG 

1 130.0 140.0 33.7 W1 
2 80.0 90.0 28.0 W1 
3 1~~ 1~~ ~-8 W1 

Wl 2 

1 

3 ~=----==-:--- 3 --------
•1 

a 

1 
1 

______________ -----------------------·w1 

----

300 ,.__-------'--------"----------"------~-----~-------'-------~ 
3 100 200 300 400 500 600 700 

PCSTABL5M/si FSmin=1.87 
STED Safety Factors Are Calculated By The Modified Bishop Method 

~ . 
' . . ® 
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** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer~s Method of Slices 

Run Date, 4/15/2008 
Time of Run: 2:50PM 
Run By: MDB 
Input Data Filename: C:sth103. 
Output Filename: C:sth103.0UT 
Unit: ENGLISH 
Plotted Output Fi1fmamf!: (;:st.hlO~.PTtr 
PROBLEM DESCRIPTION PHASE 7 EMB US STATIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

4 Top Boundaries 
8 Total Boundaries 

Boundary X-Left Y-Left 
No. (ft) (ft) 

1 .00 164.00 

X-Right 
(ft) 

280.00 

Y-Right 
(ft) 

164.00 

Soil Type 
Below Bnd 

2 
2 280.00 164.00 
3 502.00 23 8. 00 
4 602.00 23 8. 00 
5 .00 147.00 
6 229.00 14 7. 00 
7 229.00 14 7. 00 
8 .00 .00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

Soil Total Saturated 
Type Unit Wt. Unit Wt. 
No. (pcf) (pcf) 

1 130.0 140.0 
2 80.0 90.0 

Cohesion 
Intercept 

(psf) 
. 0 
. 0 

3 125.0 135.0 .0 

502.00 238.00 
602.00 238.00 
649.00 222.00 
229.00 147.00 
280.00 164.00 
649.00 146. 00 

.00 .00 

Friction Pore 
Angle Pressure 
(deg) Param. 

Pressure 
Constant 

33.7 .00 
28.0 .00 
26.8 .00 

(psf) 
• 0 
.0 
.o 

SPECIFIED 1 PIEZOMETRIC SURFACE(S) HAVE BEEN 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 3 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .00 164.00 
2 388.00 164.00 
3 649.00 175.00 

1 
1 
1 
3 
1 
3 
0 

Piez. 
Surface 

No. 
1 
1 
1 

Searching 
Of Which 
Boundary 

No. 

Routine Will 
The First 1 

X-Left 
(ft) 

.00 

Be Limited 
Boundaries 

Y-Left 
(ft) 

127.00 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

X-Right Y-Right 
(ft) (ft) 

1 649.00 126.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .O (psf) 
A Horizontal Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .ooo Has Been Assigned 
Cavitation Pressure= .o (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 
Along The Ground Surface Between X 

and X = 

Points 
150.00 
220.00 

Equally Spaced 
ft. 
ft. 



R19155

' ( 
..• 

C:\stedwin\steelh-l\runsto-l\sthl03.0UT Page 2 

Each Surface Terminates Between X = 480.00 ft. 
and X = 625.00 ft. 

Unless Further Limitations ·Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y =100.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 

* * Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 38 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 183.16 164.00 
2 191. 72 158.84 
3 200.50 154.05 
4 209.48 149.64 
5 218.63 145. 61 
6 227.95 141. 99 
7 23 7. 41 138. 76 
8 247.01 135. 94 
9 256.71 133. 53 

10 266.51 131. 54 
11 276.39 129. 97 
12 286.32 128. 82 
13 296.30 128.10 
14 306.29 127.81 
15 316.29 127.94 
16 326.28 128.50 
17 336.23 12 9. 48 
18 346.13 130.89 
19 355.96 132. 72 
20 365.70 134.97 
21 375.34 13 7. 64 
22 384.86 140.71 
23 394.23 144.19 
24 403.45 148.06 
25 412.50 152.33 
26 421. 35 156.98 
27 430.00 162. 00 
28 438.43 167.38 
29 446.61 1 73 .12 
30 454.55 179.21 
31 462.22 185.63 
32 469.60 192. 37 
33 476.69 199.42 
34 483.48 206.77 
35 489.94 214.40 
36 496.08 222.30 
37 501. 86 230.45 
38 506.75 238.00 

Circle Center At X = 308.2 ; y 361. 8 and Radius, 234.0 

*** 1.867 *** 

* * 
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PHASE 7 EMB US SEISMIC 
C:\STEDWIN\STEELH~1\RUNSTO~1\STH102.PL2 Run By: MOB 4/15/2008 2:47PM 

800 rr====;;=====i===================i===------,-----;==,====== l#FSl Soil Soil Total Saturated Cohesion Friction Piez. Load Value lnit Points: 25. to 125. 

700 

600 

500 

Wl 

~ Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< Term Limits: 480. to 625. 
No. (pcf) (pcf) (psf) (deg) No. 

CCR 
FINES 
ORIG 

1 130.0 140.0 0.0 33.7 W1 
2 80.0 90.0 ' 0.0 28.0 W1 
3 135.0 135.0 400.0 19.5 W2 

3 

1 
1 

--------------·--·----- Wl 

3 

W2 *1 -------w2 

400 

300 L-------'---------'------~-----~-----~-----~----~ 
0 100 200 300 400 500 600 700 

PCSTABL5M/si FSmin=1.27 
STED Safety Factors Are Calculated By The Modified Bishop Method ® 
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Run Date: 

** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified ~Janbu, Simplified Bishop 
or Spencer's Method of Slices 

4/15/2008 
Time of Run: 2,47PM 
Run By: 
Input Data Filename: 
Output Filename: 
Unit: 

MDB 
C,sthl02. 
c,sthl02.0UT 
ENGLISH 

PluLLtU OuLvuL Flle110.111t. C. ~Ll1102. PLT 
PROBLEM DESCRIPTION PHASE 7 EMB US SEISMIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

4 Top Boundaries 
7 Total Boundaries 

Boundary X-Left Y-Left 
No. (ft} (ft} 

1 .00 164.00 
2 280.00 164.00 
3 502.00 238.00 
4 602.00 238.00 
5 .00 147.00 
6 229.00 14 7. 00 
7 229.00 147.00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s} of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf} (pcf} (psf} 
1 130.0 140.0 .o 
2 80.0 90.0 .0 
3 135.0 135.0 400.0 

X-Right 
(ft} 

280.00 
502.00 
602.00 
649.00 
229.00 
280.00 
649.00 

Friction 
Angle 
(deg} 
33.7 
28.0 
19.5 

Y-Right 
(ft} 

164.00 
238.00 
238.00 
222.00 
147.00 
164.00 
146.00 

Soil Type 
Below Bnd 

2 
1 
1 
1 
3 
1 
3 

Pore Pressure Piez. 
Pressure Constant Surface 

Param. (psf} No. 
.00 .0 1 
.00 .o 1 
.00 . 0 2 

2 PIEZOMETRIC SURFACE(S} HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 3 Coordinate Points 

Point X-Water Y-Water 
No. (ft} (ft} 

1 .00 164.00 
2 376.00 164.00 
3 649.00 175.00 

Piezometric 
Point 

Surface No. 2 Specified by 
Y-Water 

2 Coordinate Points 

No. 
1 
2 

X-Water 
(ft} 

.00 
649.00 

(ft} 
127.00 
126.00 

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries 
Of Which The First 1 Boundaries Will Deflect Surfaces Upward 
Boundary X-Left Y-Left X-Right 

No. (ft} (ft} (ft} 
1 .00 127.00 649.00 

A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .ooo Has Been Assigned 
Cavitation Pressure= .o (psf) 

Y-Right 
(ft} 

126.00 

A Critical Failure Surface Searching Method, Using A 
Technique For Generating Circular Surfaces, Has Been 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points 
Along The Ground Surface Between X 25.00 

and X 125.00 
Each Surface Terminates Between X 480.00 

Equally 
ft. 
ft. 
ft. 

Random 
Specified. 

Spaced 

Page 1 
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and x = 625.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y =100.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method** 
Failure Surface Specified By 44 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 82.90 164.00 
2 93.58 161.49 
3 102.31 159.18 
4 112.08 157.07 
5 121.90 155.16 
6 131. 75 153.46 
7 141. 64 151.95 
8 151. 55 150.65 
9 161. 49 149.55 

10 171. 45 148. 65 
11 181. 42 14 7. 96 
12 191. 41 147.47 
13 201.41 147.18 
14 211.41 14 7. 10 
15 221.41 147.23 
16 231.40 147.56 
17 241. 39 148. 09 
18 251. 36 148. 83 
19 261.32 149.77 
20 271. 25 150.91 
21 281.16 152.26 
22 291.04 153.81 
23 300.88 155.56 
24 310.69 157.52 
25 320.46 159.67 
26 330.18 162.02 
27 339.85 164.57 
28 349.46 167.32 
29 359.02 170.26 
30 368.51 173.40 
31 377.94 1 76. 74 
32 387.30 180.26 
33 396. 58 183.98 
34 405.79 187.88 
35 414.91 191. 97 
36 423.95 196.25 
37 432.90 200. 71 
38 441. 76 205.36 
39 450.52 210.18 
40 459.18 215.18 
41 467.73 220.36 
42 476.18 225. 71 
43 484.51 231. 24 
44 487.12 233.04 

Circle Center At X = 210.3 ; y 635.8 and Radius, 488.7 

*** 1.270 *** 
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ALPS, 1/23/2007, 11:41:04 

ALPS module build: 5.1.21 
Project File: UnTitled 
Units: (ft) (psi) 

[ PROJECT TITLE] 
POND CREEK NO. l PILLAR STABILITY 

[PROJF.CT DESCRIPTION] 
AREA UNDER PHASE 7 IMPOUNDMENT 

[GEOMETRY PARAMETERS] 
Entry Height ...................................... 8 I ft I 

Depth of Cover .................................... 528 (ft) 

Panel Width ....................................... 1250 I ft I 

Entry Width ....................................... 18 (ft) 

NUillber u[ En LL le:;; ........•..........•............. 3 

Center to Center Distance #1 ...................... 100 (ft) 

Center to Center Distance #2 ...................... 100 (ft) 

Crosscut Spacing .................................. 100 (ft) 

[DEFAULT PARAMETERS] 
In Situ Coal Strength ............................. 900 (psi) 

Abutment Angle., ........................... , ...... 21 {deg) 

Unit Weight of Overburden ......................... 154 {pcf) 

[ALPS STABILITY FACTORS - STANDARD GEOMETRY] 

Classic ALPS 
Development Loading ............ 4.64 
Headgate Loading ............... 3.70 
Bleeder Loading ................ 3.08 

*** Tailgate Loading ............... 2.49 
Isolated Loading ............... 2.30 

[PILLAR LOAD BEARING CAPACITY] 

PILLAR #1 

ALPS (R} 
4. 64 
3.70 
3.08 
2.49 
2.30 

for Pillar Width (ft) .......................................... 82. 0 

and Pillar Length (ft) ......................................... 82.0 

Width/Height Ratio ............................................. 10. 25 

Unit Pillar Strength {psi) ..................................... 3897 

Pillar Load Bearing Capacity (lbs) / {ft) of gate entry ........ 3.77E+07 

Unit Pillar Strength (RI (psi) ................................. 3897 

Pillar Load Bearing Capacity (R) (lbs) / (ft) of gate entry .... 3.77E+07 

PILLAR #2 
for Pillar Width (ft) .......................................... 82. 0 

and Pillar Length (ft) ......................................... 82.0 

Width/Height Ratio ............................................. 10. 25 

Unit Pillar Strength (psi) ..................................... 3897 

Pillar Load Bearing Capacity (lbs) / {ft) of gate entry ........ 3.77E+07 

Unit Pillar Strength (RI (psi) ................................. 3897 

Pillar Load Bearing Capacity (R} (lbs) / (ft) of gate entry .... 3. 77E+07 

TOTAL PILLAR SYSTEM LOAD BEARING CAPACITY [ALPS Classic] 

Total Load (lbs) / (ft) of gate entry .......................... 7.55E+07 

TOTAL PILLAR SYSTEM LOAD BEARING CAPACITY [ALPS (R)] 

Total Load (lbs)/ (ft) of gate entry .......................... 7.55E+07 

[DESIGN LOADINGS ON PILLAR SYSTEM (lbs) / (ft) of gate entry] 
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Development Loading ................................ 16, 262,400 
Headgate Loading ................................... 20,381,370 
Bleeder Loading .................................... 24, 500,340 

*** Tailgate Loading ................................... 30,270,590 
Isolated Loading ................................... 32, 742,620 

[INDIVIDUAL PILLAR LOADING (psi)] 

LOADING 
CONDITION 

Development 
Headgate 
Bleeder 
Unit Pill.Str. 
Unit Pill.Str. (R) 

PILLAR 
#1 

840 
1201 
1562 
3897 
3897 

PILLAR 
#2 

840 
904 
968 

3897 
3897 

NOTE: INDIVIDUAL PILLAR LOADINGS DO NOT CONSIDER LOAD 
TRANSFER DUE TO PILLAR YIELDING! 

Un I+ wei':}+ o!' auerburcie/V = 

IOO,t.!30/6 (co; I rel=)+- 20''/-. 12016 (e,1-1s+,,.,::is.,,\) 1- {lo2 1 x1,zl!, (i2oc-~)-: sz9 

= ls-t/ pc( 

Gn-/.ry Je1:/rl- ::c 15 g' 1r; 3e11erq I "'-" l+/-i q6 1"1uvh tis !()' 111 /.5tJ/q ted qre,,;_s 
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R19163SEDCAD 4 for Windows 
r."n"rinht 1aaR. Pom<>lo I <::..-h,.,,.n 

MACH MINING 

Filename: DITCH C.sc4 

DITCH "C" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-23-2006 



R19164SEDCAD 4 for Windows 
('.nn.,rinht 10CR p,,.rru:,lo I 5::rh .. ,:,h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH C.sc4 Printed 05-23-2006 



R19165SEDCAD 4 for Windows 

Structure Networking: 
Stru (fiows Stru Musk. K 

.. 
Type Musk. X oe:crip~ion 

# into) · # (hrs) .·. 

Null #1 ==> End 0.000 0.000 DITCH C 

( 

Filename: DITCH C.sc4 Printed 05-23-2006 



R19166SEDCAD 4 for Windows 

#1 

Filename: DITCH C.sc4 

Structure Summary: 
Immediate ,-'"' . · :_ Total ,: ' : 
Contributing''\,. Contributing· 

: .. -, ~r~t:·,·. -, .. ·:}:~/,~re~\ .. 
'(acYi} <·,;.-_-;· (~Cf:. 

39.500 39,500 

·: Peak · Total : 
• Runoff· 

J)ischarge. 
- , .• 1 , .. Volume· 

· .· (ac:tt/'. . 

95.83 13.07 

4 

Printed 05-23-2006 



R19167SEDCAD 4 for Windows 
rnr\\lrinht 1QOR D::,mcl::i I ~rh,.,::,h 

Structure #1 (Null) 

DITCHC 

Filename: DITCH C.sc4 

5 

Structure Detail: 

Printed 05-23-2006 
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6 

Subwatershed Hydrology Detail: 
-- nine of - . '<:, - -, -

Peak Runoff 
Stru sws SWS Area Cone•·, Musk Kc ' Curv~: Discharge· Volume Musk x._;, .. UHS 

# # (ac) ,(hrs} 
-Nllmber"!_,:._ -t --

(hrs}: ·; (cfs) ~: •. ~j •• .- (ac-ft). -
' 

- - ." ,,,, , . ~ ~ ' 
#1 1 39.500 0.667 0.000 0.000 80.000 M 95.83 13.072 

~ 39.500 95.83 13.072 

Subwatershed Time of Concentration Details: 
Stnu SWS Land Flow Con·clitiJ~ 

. 
Slope(%)· Vert. Dist . Horiz. Dist;s Velocity Time (hrs) 

# # (ft) (ft) -- (fps) 

#1 1 
8. Large gullies1 diversions1 and low 1.00 9.00 900.00 3.000 /"\ :";00:, 

flowing streams 
v.vu ... 

8. Large gullies, diversions, and low 0.25 7.88 3,155.00 1.500 0.584 
flowing streams 

#l l Time of Concentration: 0.667 

Filename: DITCH C.sc4 Printed 05-23-2006 
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CALCULATED BY: JLJ;j,, l 5124/2006 

CHECKED BY$~¼ t.,,/zb/r;r, 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH C 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED = 

TOTAL DEPTH = 

95.8 CFS 
12 FT 

2.00:1 
2.00:1 
0.0025 FT/FT 
0.033 FP(1/6) 

20.95 
32.05 
1.53 
2.99 

FT 
SQ.FT. 
FT 
FPS 

1.09 FT 

3.1 FT 

t 
3.1 FT 

1 l.S':::::::.,, .............. ·.·.·.-.·.-.·.·.•.•.•.·.•--::'':''•::::•:•· I 1 
2~ 2~ 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vd'1 i3) 

2.00 
1.60 
0.42 

<E----12.0 FT-----i> 

FT 
FT 
SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R19170SEDCAD 4 for Windows 

MACH MINING 

Filename: DITCH D.sc4 

DITCH "D" 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 



R19171SEDCAD 4 for Windows 
r':nr\urinht 1 OCIA D<>mcl:, I ~rhu.1:,h 

C 

Filename: DITCH D.sc4 

General Information 

Storm Information: 
Storm Type: 

<---
Dt=>'ii[1n Storm· 

Rainfall Depth: 

NRCS Type II 
-

too yr - 6 hr 

6.210 inches 

Printed 05-23-2006 



R19172SEDCAD 4 for Windows 
rnr'IUrinht 1QQR D::,mt:>I<> I <;;:;r-hu.,:,h 

3 

Structure Netvi1orking: 
Type 

Stru (flows Stru . Musk. K 
Musk. X Descripti~n · 

# · into) #; . (hrs) , · 

Null #1 ==> End 0.000 0.000 DITCH D 

Filename: DITCH D.sc4 Printed 05-23-2006 
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SEDCAD 4 for Windows 
r..-.n,,rinht 1 aaR D<>m<>I::, 1 <::r-h1>1:1h 

#1 

Filename: DITCH D.sc4 

Structure Summary: 
Immediate: ~- -­

- .. Contributing;. · ·. :: ei•~::;rr 
41.000 41.000 99.13 13.57 

4 

Printed 05-23-2006 



R19174SEDCAD 4 for Windows 
r.nn\lrinhf 100$1 P,:,m<>!::o I C:::r-h1A1<>h 

Structure #1 (Null) 

DITCHD 

Filename: DITCH D.sc4 

5 

Structure Detail: 

Printed 05-23-2006 



R19175SEDCAD 4 for Windows 
~nn\trinhl 1 00.ll. D""mo!o> I C:rhw:ih 

6 

Subwatershed Hydrology Detail: 

SWS Area lime of 
Musk K . CurvBj, 

Peak· , , Runoff 
Stru sws Cone MuskX UHS Discharge Volume # # (ac) (hrs) Number' (hrs) " ' ' (cfs) ',' (ac-ft) , 

#1 1 41.000 0.671 0.000 0.000 80.000 M 99.13 13.568 

I: 41.000 99.13 13.568 

Subwatershed Time of Concentration Details: 
Stru, sws 

Land Flow Condition 
i, · Vert. Dist.,, "riariz. Dist. •.v • - Velocity , 

# # . Slope(%). · (ft\ , .• . (ft) (fps)'. 
Time (hrs) , 

#1 1 8. Large guflies, diversions, and low 
1.00 9.00 900.00 3.000 0.083 flowing streams 

8. Large gullies, diversions, and low 
27,69 72.00 260.00 15.780 0.004 flowing streams 

8. Large gullies, diversions, and low 
0.25 7.88 3,155.00 1.500 0.584 flowing streams 

#f l Time of Concentration: 0.671 

Filename: DITCH D.sc4 Printed 05-23-2006 
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SEDCAD 4.0 

CULVERT NO. 1 

Culvert Inputs: 
, ,,, . 

Ci, '. , ·Max.,_,.· . . Entrance 
Length (ft) Tallviate/ Slope(%) Mannlng1s n~: Headwater·:, 

(ft) 
Loss Coef. 

Culvert Results: 

S EDCAD Utility Run 

, _., (ft)•·_''"c (Ke) 

30.00 3.00 0.0240 5.00 0.00 0.90 

Minimum pipe diameter required: 36 inches 

Detailed Performance Cur✓es 
Design Discharge= 49.56 cfs j., 2 p,pes ::. 9C\, 13c. Cs 

Maximum Headwater = 5.00 ft 

(BOLD indicates design pipe size) 
,' ' : •: Dischar9'8 ::: · 'DjsCh8i-Qe~/'·,i- ':Discharge}; ,, ' 

Heaiti~t:r .-_-. 
- .,:• ( ,,· ,, . ' ," ( , -· ,-;·- , , " . cfs) ,_ ,. _;_ .;: , cfs)c,-·: : .. -. (cfs) .. 

c 30 i~J'. 
, ;· ., '. ; .. ' '~--'. ;_ ,~-- •' ; ' ' - -. : ,-, - -·- ,". '_, 

, · · ,( 36 in)i<,-,, ( 42 in) - · -

0.50 1.86 2.22 2.59 

1.00 5.24 6.28 7.33 

1.50 9.62 11.54 13.47 

2.00 14.81 17.77 20.73 

2.50 20.69 24.83 28.97 

3.00 26.85 32.64 38.08 

3.50 31.83 41.13 47.99 

4.00 36.21 47.70 58.63 

4.50 40.12 53.79 67.36 

5.00 43.68 59.27 75.38 

5.50 46.97 64.27 82.63 

6.00 50.04 68.91 89.30 

6.50 52.94 73.27 95.50 

7.00 55.69 77.37 101.32 

7.50 58.30 81.27 106.82 

Printed 05-23-2006 
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DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH D 

TRAPEZOIDAL DITCH 

WETTED PERIMETER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

99.1 
12 

2.00:1 
2.00:1 
0.33 

0.035 

14.31 
6.72 
0.47 

14.74 

CFS 
FT 

FT/FT 
FP(1/6) 

FT 
SQ.FT. 
FT 
FPS 

1.30 FT 

1.8 FT 

·j'::-~r 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vdh1/3) 

0.52 
0.48 
3.76 

-<---12.0 FT--i> 

FT 
FT 
SUPERCRITICAL 

(CHANNEL LINING: GROUTED RIPRAP) 
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SEDCAD 4 for Windows 

MACH MINING 

Filename: DITCH E.sc4 

DITCH 11£ 11 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-23-2006 
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SEDCAD 4 for Windows 
('nn.,rinht 100R P:im,:,l:i I c;,.,h,u:ih 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH E.sc4 Printed 05-23-2006 



R19180SEDCAD 4 for Windows 
/"'nn\lrinhf 100A P,:,mol,:, I C::r-h1a1,:,h 

Null 

Filename: DITCH E.sc4 

I 
Stru. 

' . #, 

I #1 

Structure Networking: 

==> End I 0.000 0.000 DITCH E 

Printed 05-23-2006 



R19181SEDCAD 4 for Windows 
f'nn.,rir,hl 100"1. P::imolo I ~rhw::,h 

Structure Summary: 
Immediate Total' 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff. 
Area Area Volume 

' ccrsr (ac)' (acj .·· (ac-ft) 

#1 42.000 42.000 101.89 13.90 

Filename: DITCH E.sc4 Printed 05-23-2006 
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( 

SEDCAD 4 for Windows 
r"'nnurinkt 100A P::in,<>1::> I C:,.,h,.,:>h 

Structure #1 (Null) 

DITCHE 

Filename: DITCH E.sc4 

Structure Detail: 

Printed 05-23-2006 



R19183SEDCAD 4 for Windows 
rnnurinht 10CR Domo!o. l .C:::rh,.,,:,h 

6 

Subwatershed Hydrology Detail: 
. Time.of Peak Runoff 

Stru sws SWSArea 
Cone 

Musk K ,,-, Curve Discharge Volume Musk X UHS 
# # (ac) (hrs) Number 

. (hrs) . -, . -_ . .. (cfs) · (ac-ft) , · 

#1 1 42,000 0,667 0.000 0,000 80,000 M 101.89 13,899 

L 42.000 101.89 13.899 

Subwatershed Time of Concentration Details: 
Stru ' SWS ··,. 1 • ', 

· Slope (%J 
. vE!rt. Dist. - Horiz. ·oist. ' Velocity· 

Time (hrs) ·. Land Flow Condition ,, ·, 
' 

# # " ' ' (ft) (ft) (fps) . .. 

#1 1 
8. Large gullies, diversions, and low LOO 9.00 900,00 3.000 0,083 
flowing streams 

8. Large gullies, diversions, and low 0,25 7,88 3,155.00 1.500 0.584 
flowing streams 

#1 1 Time of Concentration: 0.667 

Filename: DITCH E.sc4 Printed 05-23-2006 



R19184

CALCULATED BY: JLJ1? 7f~5/24/2006 
CHECKED BY@,7 / t,/-z4/r,(l 

• ~ I , 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH E 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh = 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

101.9 CFS 
12 FT 

2.00:·1 
2.00:1 
0.0025 FT/FT 
0.033 FP(1/6) 

21.27 
33.45 
1.57 
3.05 

FT 
SQ.FT. 
FT 
FPS 

1.10 FT 

3.2 FT 

~7.~ t ,,6'· ···;:•::'i'::·~~::::1·'~:-•,• 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vd'1/3) 

2.07 
1.65 
0.42 

-<----12.0 FT-->-

FT 
FT 
SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R19185SEDCAD 4 for Windows 

MACH MINING 

Filename: DITCH F.sc4 

DITCH ''F" 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-23-2006 



R19186SEDCAD 4 for Windows 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH F.sc4 Printed 05-23-2006 



R19187SEDCAD 4 for Windows 
r.,,.,.,.,,.;,.,ht 100A D::irncl::,. J ~rhu.1::ih 

Structure Networking: 
(fiows I' Musk. K.i, 

,,,-§ -·, ,-.v:.' . 

Type Stru Stru Musk. X. Description. # into) . # : (hrs) ·. , . "·' ,' . '. . ': ,·, 
Null #1 ==> End I 0.000 0.000 DITCH F 

Filename: DITCH F.sc4 Printed 05-23-2006 



R19188SEDCAD 4 for Windows 
f':nn.,rinht 1 OOA P,:,rnol,:, I C:.,-.h...,.,h 

#1 

Filename: DITCH F.sc4 

Structure Summary: 
_ · Immediate_:,.•-' -· , Total_ . _ . 
_ Contribufing • , Contributing • Area.?·\· - __ ,,- Area?.t . 

49.400 49.400 

Peak: 
Discharge, 

Total 
Runoff 

Volllme -
(d's). • (ac-ft) 

119.34 16.35 

4 

Printed 05-23-2006 



R19189SEDCAD 4 for Windows 
r.,.. ... .,nnht 1CQA D::im<>I:> I <:::,-h,A1::>h 

Structure #1 (Null) 

DITCHF 

Filename: DITCH F.sc4 

Structure Detail: 

Printed 05-23-2006 



R19190SEDCAD 4 for Windows 
f"'nn\lrinht 1 CIC.A P:orn,:,,b I o;:.,-.hu,::,h 

Subwatershed Hydrology Detail: 
Time of ''· Curve;; 

.· 
Peak. Runoff 

Stru sws.· SWS Area ,.,,. 
Cone. 

Musk Kc 
Discharge Volume 

# #. ' 
.. ., (hi~l ;'.\,.-~~sk .. " .,. UHS .. 

(ac) . (hrs)·. 
,,.:.•• Number.'. .. 

(cfs) (ac·ft:) . 
#1 1 49.400 0.672 0.000 0.000 80.000 M 119.34 16.348 

L 49.400 119.34 16.348 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition · Slope ('lo) · Vert. Dist. · Horiz. Dist: Velocity_ 
nme (hrs) # # (ft) · .• (ft:) (fps) 

#1 1 
8. La;ge gullies, diversions, and low 

1.00 9.00 900.00 3.000 0.083 flowing streams 

8. Large gullies, diversions, and low 
28.67 86.00 300.00 16.060 0.005 flowing streams 

8. Large gullies, diversions, and low 
0.25 7.88 3,155.00 1.500 0.584 flowing streams 

#1 l Time of Concentration: 0.672 

Filename: DITCH F.sc4 Printed 05-23-2006 



R19191SEDCAD 4.0 
("r,r,.,,inht 1 0QR p,.,n ... 1,. I ,;;:,-.n,.,,.h 

CULVERT NO. 2 

Culvert Inputs: 

30.00 3.00 0.0240 5.05 0.00 0.90 

Culvert Results: 

Minimum pipe diameter required: 36 inches 

Detailed Perforrnance Curves 
. . ~ J/q3'-lc/:.5 Design Discharge = 59.67 cfs 'f.- i..p1j')e:> = · 

Maximum Headwater= 5.05 ft 

(BOLD indicates design pipe size) 

Headwa'ier. Discharge.'\·. Discharge .. Discharge_ , 

(ft) . 
·:. (cfs)-.' .•. : {cfs) · . (<;fs) 
' 'c30 in). • 

• < ,_ 

'· . . (.36 in)' .. ( 42 in). 

0.50 1.88 2.26 2.63 

1.01 5.32 6.38 7.44 

1.51 9.76 11.72 13.67 

2.02 15.03 18.03 21.04 

2.53 21.00 25.20 29.41 

3.03 27.09 33.13 38.65 

3.54 32.15 41.55 48.71 

4.04 36.54 48.21 59.51 

4.55 40.45 54,31 68.11 

5.05 44.02 59.78 76.13 

5.56 47.32 64.80 83.39 

6.06 50.40 59.45 90.06 

6.57 53.31 73,81 96.27 

7.07 56.06 77.92 102.10 

7.58 58.69 81.83 107.62 

SEDCAD Utility Run Printed 05-23-2006 



R19192

CALCULATED BY:}L~ ~ 5/24/2006 
CHECKED BY: t6A!:tt., 1,,/zo/tJ-rt ,._,.. ~-

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH F 

TRAPEZOIDAL DITCH 

WETTED PERIMETER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED = 

TOTAL DEPTH= 

119.3 
12 

2.00:1 
2.00:1 
0.33 

O.D35 

14.57 
7.57 
0.52 

15.76 

CFS 
FT 

FT/FT 
FP(1/6) 

FT 
SQ.FT. 
FT 
FPS 

1.33 FT 

1.9 FT 

DEPTH OF FLOVV = 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vd•1i3) 

0.58 
0.53 
3.82 

<S---12.0 FT----i> 

FT 
FT 
SUPERCRITICAL 

(CHANNEL LINING: GROUTED RIPRAP) 



R19193SEDCAD 4 for Windows 

MACH MINING 

C 

Filename: DITCH G.sc4 

DITCH "G" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 



R19194SEDCAD 4 for Windows 
r,,_n.,rinhl 100A P::im<>l:o l ~,-l,u.1:,h 

2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH G.sc4 Printed 05-23-2006 



R19195SEDCAD 4 for Windows 
r.nr.,n'inht 100A D:ornol<> I O::::r-hu,<>k 

3 

Structure Neh,1vorking: 
Type 

Null #1 ==> End I 0.000 0.000 I DITCH G 

( 

Filename: DITCH G.sc4 Printed 05-23-2006 



R19196SEDCAD 4 for Windows 

#1 

Filename: DITCH G.sc4 

Structure Summary: 
'-·1 ImlTlediate'··· 

Contributing ·• 
· · Arei( ' 

7.200 7.200 28.29 2.38 

4 

Printed 05-23-2006 



R19197

C 

SEDCAD 4 for Windows 
f'nnurinhl 1COR. Comol"' I .C:::r-hw,:,h 

Structure #1 (Null) 

DITCHG 

Filename: DITCH G.sc4 

5 

Structure Detail: 

Printed 05-23-2006 



R19198SEDCAD 4 for Windows 
f'nnurinhl 100R P::>m<>l:i I ~,-hu,,,h 

Stru 
# 

#1 

SWS , , SWS Area 
# (ac) . 

1 7,200 

7.200 

Subwatershed Hydrology Detail: 
Time of 

cOnc· 

• (hrsf>' 
0.170 

" 
,,. Musk K" ,, 

(hrs) ,,, 

0.000 0.000 BO.ODO M 

Peak·:,.,", Runoff ' 
Discharge· Volume:, ' 

(ac-ft) ' 
28.29 2.383 

28.29 2.383 

Subwatershed Time of Concentration Details: 
Stru 

# 

#1 

#1 

SWS' .. :, · . ,•. 
# · Land Flow Condition 

1 8. Large gullies, diversions, and !ow 
flowing streams 

8. Large gullies, diversions, and low 
flowing streams 

1 Time of Concentration: 

Filename: DITCH G.sc4 

1.00 5.00 500.00 3.000 0.046 

0.25 1.67 670.00 1.500 0.124 

0,170 

Printed 05-23-2006 

6 



R19199

CALCULATED BY: JL!;i 5/24/2006 
CHECKED BY:;6 ':1i 17?? 1,,1 zn/0~ r . • 

C) 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH G 

TRAPEZOIDAL DITCH 

WETTED PERIMETER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

28.3 
12 

2.00:1 
2.00:1 
0.0025 
0.033 

16.47 
14.00 
0.85 
2.02 

CFS 
FT 

FT/FT 
FTA(1/6) 

FT 
SQ.FT. 
FT 
FPS 

1.05 FT 

2.1 FT 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vd'1/3) 

1.00 
0.88 
0.38 

FT 
FT 
SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R19200SEDCAD 4 for Windows 

MACH MINING 

Filename: DITCH H.sc4 

DITCH "H" 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

(§) 
1 

Printed 05-23-2006 



R19201SEDCAD 4 for Windows 
r,,,nurinht 1 OQR P:.molo I C::.,-h.,.,,:,h 

2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

( 

( 

Filename: DITCH H.sc4 Printed 05-23-2006 



R19202SEDCAD 4 for Windows 
r. ... n,mnht 1 a OR D<>.m<>l<ll I C::,-h,.,,.h 

3 

Structure Networking: 
Stru - (flows-' Strq J Musk'. K,->: - -- - ;I -~~~~:ipti~n Type_- # into) --; #-, • (hrs)' , i' Musk:X ,,,, 

',\ 

Null #1 ===> End I 0,000 0.000 I DITCH H 

( 

Filename: DITCH H.sc4 Printed 05-23-2006 



R19203SEDCAD 4 for Windows 
rnn\lrinht 1COR D,::,omol<> 1 C::.,-h,.,,,.1-,. 

Structure Summary: 
·:, Immediate Total 

Peak 
Total 

Contributing . Contributing DischarQe Runoff 
Area Area .. Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 11.500 11.500 37.18 3.81 

Filename: DITCH H.sc4 Printed 05-23-2006 



R19204

( 

( 

SEDCAD 4 for Windows 
rnnllrinht 1aOA P::im<>I:> I ~rh,u<>h 

Structure #1 (Null) 

DITCHH 

Filename: DITCH H.sc4 

5 

Structure Detail: 

Printed 05-23-2006 



R19205SEDCAD 4 for Windows 
(',..n"rinht 1aaR Dom1>I:> l C:rhu.,"h 

6 

Subwatershed Hydrology Detail: 

SWSArea 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone M'usk X i;, · UHS Discharge Volume. 
# # (ac). • (firs) 

(hrs) .. •; Number (a~:ft) ,; ·,, .. ' . (cfs) . ·· · 

#1 1 11.500 0.356 0.000 0.000 80.000 M 37.18 3.806 

:z; 11.500 37.18 3.806 

Subwatershed Time of Concentration Details: 
Stru sws ' Vert. Dist. Horiz. Dist. Velocity ·. 

# # 
Land Flow Condition Slope(%) 

(ft) (ft) . (fps) 
nme (hrs) 

#1 1 
8. Large gullies1 diversions, and low 

1.00 5.20 520.00 3.000 0.048 
flowing streams 

8. Large gullies, diversions, and low 
0.25 4.17 1,668.00 1.500 0.308 

flowing streams 

#1 l Time of Concentration: 0.356 

Filename: DITCH H.sc4 Printed 05-23-2006 



R19206

( 
CALCULATED BY: JLH. 5j24/2006 

CHECKED sv;,(}'"11.7-n'! /ef'z,,/4 ~ 
DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH H 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

37.2 
12 

2.00.1 
2.00:1 
0.0025 
0.033 

17.23 
16,78 
0.97 
2.21 

CFS 
FT 

FT/FT 
FP(116) 

FT 
SQ.FT. 
FT 
FPS 

1.06 FT 

2.2 FT 

~~< 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vd'113) 

1.17 
1.01 
0.39 

<E--12.0 FT-----i> 

FT 
FT 
SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R19207
SEDCAD 4 for Windows 
('nnt1cinht 10CR D::>m<>I<> I C::,-h..,::,h 

Filename: DITCH l.sc4 

MACH MINING 

DITCH 'T" 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 06-21-2006 



R19208

SEDCAD 4 for Windows 
rnn,,rinhl 1 QOA Po.-n<>I<> I C::,.h,.,,:,h 

2 

General Information 

Storm Information: 
Storm Type: NRCS Type JI 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

( 

Filename: DITCH l.sc4 Printed 06-21-2006 



R19209
SEDCAD 4 for Windows 

Structure Networking: 
Type 

Stru (fiows · Stru Musk. K 
Musk. X Description 

# into) # (hrs) 

Null #1 ==> End 0.000 0.000 DITCH I 

Filename: DITCH Lsc4 Printed 06-21-2006 



R19210
SEDCAD 4 for Windows 

Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 25.700 25.700 82.86 8.51 

C 

Filename: DITCH l.sc4 Printed 06-21-2006 



R19211
SEDCAD 4 for Windows 
rn,..,einht 1 QQR Dom,:,.lo I C:r-hwoh 

Structure #1 (Null) 

DITO-fl 

Filename: DITCH 1.sc4 

" 

Structure Detail: 

Printed 06-21-2006 



R19212
SEDCAD 4 for Windows 
rnn>1rinht 1aaA D<>m<>b I C::.,-h,.,oh t, 

( Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) 

(hrs) Number (cfs) (ac-ft) 

#1 1 25.700 0.359 0.000 0.000 80.000 M 82.86 8.505 

22 25,700 82.86 8.505 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 
flowing streams 

5.20 520.00 3.000 0.048 

8. Large gullies, diversions, and low 
flowing streams 

24.21 46.00 190.00 14.760 0.003 

8. Large gullies, diversions, and low 
flowing streams 

0.25 4.17 1,668.00 1.500 0.308 

#1 1 Time of Concentration: 0.359 

Filename: DITCH l.sc4 Printed 06-21-2006 



R19213
SEDCAD 4.0 
rnn,..-inhf 100A O,:,mcl., I ~,.,h,.,,:,h 

Culvert Inputs: 

Culvert Results: 

C 

SEDCAD Utility Run 

CULVERT NO. 3 

Max. 
Length (ft) • Slope (%) Manning's n Headwater -

(ft) 

30.00 3.00 0.0240 5.60 

Tailwater­
(ft) 

0.00 

Minimum pipe diameter required: 42 inches 

Detailed Performance Curves 

Design Discharge = 82.86 cfs 

Maximum Headwater = 5.60 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge :- · Discharge Discharge 

(cfs) (cfs) ·.' (cfs) · 
(ft) 

c 36 inl ( 42 in) : ( 45 in) 

0.56 2.63 3.07 3.29 

1.12 7.45 8.69 9.31 

1.68 13.68 15.96 17.10 

2.24 21.06 24.57 26.33 

2.80 29.44 34.34 36.79 

3.36 38,69 45.14 48.36 

3.92 46.65 56.88 60,94 

4.48 53.56 67.0l 73,53 

5.04 59.68 75.99 84.06 

5.60 65.22 84.0l 93.58 

6.16 70.34 91.32 102.22 

6,72 75.09 98.l0 110.18 

7.28 79,57 104.44 117.60 

7.84 83.82 ll0.41 124.58 

8.40 87.85 116.08 131.19 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 06-21-2006 



R19214

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
l:!UI IUM WIUIH = 
SID[ SLOf'E 1 • 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH I 

TRAPEZOIDAL DITCH 

WETTED PERIMETER = 
AREA OF FLOW= 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY= 

FREEBOARD REQUIRED = 

TOTAL DEPTH= 

82.9 
1~ 

2.00:1 
2.00:1 
0.33 

0.D35 

CFS 
f- r 

FT/FT 
FT'(1/6) 

14.07 FT 
6.00 SQ.FT. 
0.43 FT 
13.81 FPS 

1.27 FT 

1.7 FT 

"~~ 1.~FT .//;, 

1120•:~~1 

<e----12.0FT--i> 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vd'1/3) 

0.46 FT 
0.43 FT 
3.70 SUPERCRITICAL 

(CHANNEL LINING: GROUTED RIPRAP) 



R19215SEDCAD 4 for Windows 

MACH MINING 

Filename: DITCH J.sc4 

DITCH ''J" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 



R19216SEDCAD 4 for Windows 
rnnurinhl 1QQR P,:,mc1:i I c;:;,-hw,::,h 

2 

General Information 

Storm Information: 
Storm Type: NRCS Type JI 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH J.sc4 Printed 05-23-2006 



R19217SEDCAD 4 for Windows 
rnn1,rinht 10CIA P::>m<>l::i I C:::.-hw<>h C8 

C Structure Networking: 
Stru (fiows Stru. Musk. K .\ '••-~. ,., : .. 

Type ' Musk. X oe·~cription :.t 
# into) # ·:· (hrs) •. 

Null #1 ==> End 0.000 0.000 DITCH J 

Filename: DITCH J.sc4 Printed 05-23-2006 



R19218SEDCAD 4 for Windows 
r.nn\lril"lhf 1 OQA P::im<>l<1 I C:r-h,•1:>h 

4 

( Structure Summary: 
Immediate· Tota\:, 

Peak 
Total 

, Contributing Contributing Discharge 
Runoff 

Area, Area Volume: 

(ac) · (ac) , ' (cfs), •·· (ac-ft) . 

#1 7,900 7,900 31,07 2.61 

Filename: DITCH J.sc4 Printed 05-23-2006 



R19219

( 

SEDCAD 4 for Windows 

Structure #1 {Null) 

DITCHJ 

Filename: DITCH J.sc4 

Structure Detail: 

Printed 05-23-2006 



R19220SEDCAD 4 for Windows 
('nn.,rinht 100R Dornol,:, I ~"h,.,::,h 

6 

Subwatershed Hydrology Detail: 
11me of 

Musk K 
. Peak· Runoff 

Stru sws SWSArea · 
Cone . Discharge · Volume ·,:s MuskX UHS 

# # (ac) ·. (hrs):·• (hrs).'.,'\,.. ' (cfsf/., (ac·ft) 

#1 1 7.900 0.169 0.000 0.000 80.000 M 31.07 2.614 

:z:; 7.900 31.07 2.614 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. • Horiz. Dist. Velocity . 
Time (hrs) 

# # . (ft) (ft)" (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 5.00 ~nn nn ~ nnn n n.t:c 
flowing streams 

JUV,VV ..J,UVV v.v,u 

8. Large gullies, diversions, and low 
0.25 1.67 668.00 1.500 0.123 

flowing streams 

#1 l Time of Concentration: 0.169 

Filename: DITCH J.sc4 Printed 05-23-2006 



R19221

CALCULATED BY: JLH 5/24/2006 1 

CHECKED BY;z_{;Vff/ C,/ 2 alt:? & 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH J 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
AREA OF FLOW= 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

31.0 
12 

2.00:1 
2.00:1 
0.0025 
0.033 

16.72 
14.88 
0.89 
2.08 

CFS 
FT 

FT/FT 
fTh(1/6) 

FT 
SQ.FT. 
FT 
FPS 

1.05 FT 

2.1 FT 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vdh1/3) 

1.05 
0.92 
0.38 

..,__12.0 FT------S> 

FT 
FT 
SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R19222

( 

SEDCAD 4 for Windows 

MACH MINING 

Filename: DITCH K.sc4 

DITCH "K" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LN 

BEA VER, WV 25813 

Phone: 304 
Email: 255-0491 

1 

Printed 01-08-2007 



R19223SEDCAD 4 for Windows 
r"'nn"rinht 100R ~?nn? D,:,mol"' I C:rh,.,:,,h 

2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr· 6 hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH K.sc4 Printed 01-08-2007 



R19224SEDCAD 4 for Windows 
('-nn.,cinht 1aai:t .?nfl? P::,m<>l:, I <::,-hu,:,h 

3 

Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X Description 

# into) # (hrs) 

Null #1 ==> End 0.000 0.000 DITCH K 

Filename: DITCH K.sc4 Printed 01-08-2007 



R19225SEDCAD 4 for Windows 
rnn11r-inht 10QR .?nn? P::imol:, I _C:::,-h,.,::,h 

4 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 10.800 10.800 34.53 2.85 

Filename: DITCH K.sc4 Printed 01-08-2007 



R19226

( 

SEDCAD 4 for Windows 
rnn11cinht 1aai:t _?nn? Cl::,mcil,:, I C:,-h1,r.:ih 

Structure #1 (Null) 

DJTCHK 

Filename: DITCH K.sc4 

5 

Structure Detail: 

Printed 01-08-2007 



R19227SEDCAD 4 for Windows 
6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 10.800 0.368 0.000 0.000 80.000 M 34.53 2.852 

I: 10.800 34.53 2.852 

Subwatershed Time of Concentration Details: 
Stru SW5 Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity Time (hrs) 
# # (ft) (ft) (fps) 

~· < 8. Large gullies; diversions, and low 
u • flowing streams 

1.00 5.20 520.00 3.000 0.048 

8. Large gullies, diversions, and low 
flowing streams 

0.25 4.32 1,730.00 1.500 0.320 

#1 1 Time of Concentration: 0.368 

( 

Filename: DITCH K.sc4 Printed 01-08-2007 



R19228

CALCULATED BY: JLH 1}8/2007 
CHECKED BY::;,q,,C.fi· -"~---,~/,:,;>".ccJl"'o--'-7'--

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 

SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 

MANNING'S N = 

OUTPUT: 

DITCH K 

TRAPEZOIDAL DITCH 

WETTED PERIMETER = 

AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY= 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

34,5 
12 

2.00:1 
2.00:1 
0.0025 
0,033 

CFS 
FT 

FT/FT 
FT'(1/6) 

17.02 FT 
15.96 SQ.FT. 
0.94 FT 
2.16 FPS 

1.06 FT 

2.2 FT 

DEPTH OF FLOW= 
MEAN DEPTH= 

FROUDE NO.= 

(1+0.025vd'1/3) 

-E---12.0 FT__,. 

1.12 FT 
0.97 FT 
0.39 SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R19229SEDCAD 4 for Windows 

MACH MINING 

Filename: DITCH L.sc4 

DITCH "l" 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 06-28-2006 



R19230SEDCAD 4 for Windows 
f"':nn\lrinht 1 COR D,:::,mob I C:::rhw::,h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

( 

Filename: DITCH L.sc4 Printed 06-28-2006 



R19231SEDCAD 4 for Windows 
rnn\lrinht 1COA Pornol"' I _C::,-.h,.r.:,h 

Structure Networking: 
Type 

Stru. (fiows Stru Musk. K 
Musk. X .1 D~scription # into) # (hrs)"" 

Null #1 ==> End 0.000 0.000 I DITCH L 

Filename: DITCH L.sc4 Printed 06-28-2006 



R19232SEDCAD 4 for Windows 
rnn,mnhl 100A Domob I C:rh11,,:ih 

4 

Structure Summary: 
Immediate Total . . 

Total . 
Contributing·' Contributing 

Peak 
Runoff Discharge Area Area . Volume 

(ac)' (ac) · . (cfs) 
(ac-ft) 

#1 37.000 37.000 117.98 12.24 

Filename: DITCH L.sc4 Printed 06-28-2006 



R19233

( 

( 

SEDCAD 4 for Windows 
rnn.,rinhl 10CR D::imcl:, I C:::,...h..,::,h 

Structure #1 {Null) 

DITCHL 

Filename: DITCH L.sc4 

Structure Detail: 

Printed 06-28-2006 



R19234SEDCAD 4 for Windows 
rnnurinht 1CQR Pomcl,:, I C:::,-h,.,,.i-, 

Subwatershed Hydrology Detail: 

SWS Area Time of 
Musk K Curve Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number (hrs) (cfs) (ac-ft) 

#1 1 37.000 0.371 0.000 0.000 80.000 M 117.98 12.245 

I; 37.000 117.98 12.245 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) # # (ft) (ft) (fps) 

#1 1 8. Large gullies, diversions, and low 
1.00 5.20 520.00 3.000 0.048 flowing streams 

8. Large gullies, diversions, and low 
21.50 43.00 200.00 13.910 0.003 flowing streams 

8. Large gullies, diversions, and low 
0.25 4.31 1,728.00 1.500 0.320 flowing streams 

#1 l Time of Concentration: 0.371 

Filename: DITCH L.sc4 Printed 06-28-2006 



R19235SEDCAD 4.0 

CULVERT NO. 6 

Culvert Inputs: 

Max· .. 
Length (ft) : . Slope (%} · Manning's n Headwater 

(ft) 

Tailwater 
(ft). 

Entrance 
Loss Coef. 

(Ke) . 

Culvert Results: 

SEDCAD Utility Run 

30.00 3.00 0.0240 5.00 0.00 0.90 

Minimum pipe diameter required: 36 inches 

Detai!Pd Perfor.rnance Curves 
Design Discharge= 59.00 cfs y_ 2 pipes" 117,0 ic...C.s 

Maximum Headwater= 5.00 ft 

(BOLD indicates design pipe size) 

H~adwater 
Discharge ·----

-
Discharg<L . : Discharge . 

(cfs) (cfs) (cfs~ 
(ft). .. ' '-0 

( 30 ini ( 36.in), ( 42 iri) 

0.50 1.86 2.22 2.59 

1.00 5.24 6.28 7.33 

1.50 9.62 11.54 13.47 

2.00 14.81 17.77 20.73 

2.50 20.69 24.83 28.97 

3.00 26.85 32.64 38.08 

3.50 31.83 41.13 47.99 

4.00 36.21 47.70 58.63 

4.50 40.12 53,79 67.36 

5.00 43.68 59.27 75.38 

5.50 46.97 64.27 82.63 

6.00 50.04 68.Sl 89.30 

6.50 52.94 73.27 95.50 

7.00 55.69 77.37 101.32 

7.50 58.30 81.27 106.82 

Printed 06-28-2006 



R19236

CALCULATED BY: ..:J.;;.LH'-'-~---'6""/2;:;8::;/2::;0;.::0.::.6_ 
CHECKEDBY~tf.~y~fJt;LL/-l-~4~/~po/~/.~o~k~ 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH L 

TRAPEZOIDAL DITCH 

VVC J J t:.LJ t"'t:.K.IIVH:: I CK= 

AREA OF FLOW= 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

118.0 
12 

2.00:1 
2.00:1 
0.33 

0.035 

CFS 
FT 

FT/FT 
FTA(1/6) 

14.56 FT 
7.51 SQ.FT. 
0.52 FT 

15.69 FPS 

1.33 FT 

1.9 FT 

t .. 

1 LS::::,,,,.,, ...... ·.·.·,.
1

.:~ .. : .... •.•······'''·''''''''·''''·'r~'···· 
2.0 2.0 

DEPTH OF FLOW= 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vdA1/3) 

~12.0 FT-

0.57 FT 
0.53 FT 
3.81 SUPERCRITICAL 

(CHANNEL LINING: GROUTED RIPRAP) 



R19237SEDCAD 4 for Windows 

MACH MINING 

Filename: DITCH M.sc4 

DITCH "M" 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LN 

BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 

Printed 01-08-2007 



R19238SEDCAD 4 for Windows 
rnn11rinht 1QOR .?nn? D::,mol,::, l <:;,-h,.,::ah 

( 
General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH M.sc4 Printed 01-08-2007 



R19239SEDCAD 4 for Windows 
('nnurinht 1 OOA _ ?nn? D<>m.,I:, I <::.rh,.,::ih 

Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X Description 

# into) # (hrs) 

Null #1 =::::> End 0.000 0.000 DITCH M 

( 

Filename: DITCH M.sc4 Printed 01-08-2007 



R19240SEDCAD 4 for Windows 
f"'nn"rinht 100R _?00? D::,mob 1 C:rhu~h 

( 
Structure Summary: 

Immediate Total 
Peak 

Total 
Contributing Contributing 

Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 14.500 14.500 75.40 5.39 

Filename: DITCH M.sc4 Printed 01-08-2007 



R19241SEDCAD 4 for Windows 

Structure #1 (Null) 

DITCHM 

Filename: DITCH M.sc4 

Structure Detail: 

Printed 01-08-2007 



R19242SEDCAD 4 for Windows 

Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru SWS Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 14.500 0.277 0.000 0.000 87.000 F 75.40 5.390 

}:; 14.500 75.40 5.390 

Subwatershed Time of Concentration Details: 
Stru SWS 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

lime (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8, Large gu!!ies, diversions,. and low 

10.00 40.00 400.00 9.480 0.011 
flowing streams 

8. Large gullies, diversions, and low 
0.50 10.17 2,035.00 2.120 0.266 

flowing streams 

8. Large gullies, diversions, and low 
33.33 20.00 60.00 17.320 0.000 

flowing streams 

#1 1 Time of Concentration: 0.277 

Filename: DITCH M.sc4 Printed 01-08-2007 



R19243

G0 
CALCULATED BY: JLH 1/8/2007 

CHECKED BY:,n.;:., .;::I .;,F ___ /,..;,/0c,:;/;;:O"-',"--
, 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH M 

TRAPEZOIDAL DITCH 

WETTED PERIMETER = 
AREA OF FLOW= 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY= 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

75.4 
12 

2.00:1 
2.00:1 
0.33 

0.035 

13.96 
5.65 
0.40 

13.34 

CFS 
FT 

FT/FT 
FT'(1/6) 

FT 
SQ.FT. 
FT 
FPS 

1.25 FT 

1.7 FT 

DEPTH OF FLOW= 
MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vd•1/3) 

0.44 
0.41 
3.67 

FT 
FT 
SUPERCRITICAL 

(CHANNEL LINING: GROUTED RIP RAP) 



R19244SEDCAD 4 for Windows 
('r,nminht 1 aaA • ?nn? D:,m,:,I:, l C:.,-h,.,:,h 

WILLIAMSON ENERGY, LLC 

Filename: DITCH N.sc4 

POND CREEK MINE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

DITCH "N" 

AND 

CULVERTS 12 Atl/D 15 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LN 

BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 

Printed 01-04-2007 



R19245SEDCAD 4 for Windows 
r-nnurinht 100A _?nn? D"mcb I <:::rh,u::,h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10yr-24hr 

Rainfall Depth: 5.210 inches 

Filename: DITCH N.sc4 Printed 01-04-2007 



R19246
SEDCAD 4 for Windows 

Structure ,Vetworking: 
Type Stru (fiows Stru Musk. K 

Musk. X Description # into) # (hrs) . 

Nuff #1 ==> End 0.000 0.000 DITCH N 

Filename: DITCH N.sc4 Printed 01-04-2007 



R19247SEDCAD 4 for Windows 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 75.500 75.500 84.55 14.49 

Filename: DITCH N.sc4 Printed 01-04-2007 



R19248
SEDCAD 4 for Windows 

Structure #1 (Null) 

DITCHN 

Filename: DITCH N.sc4 

5 

Structure Detail: 

Printed 01-04-2007 



R19249SEDCAD 4 for Windows 
rnnvrinhl 100.A _?nn? Deimcb I O::::rh,.,,:,1-, 

6 

Subwatershed Hydrology Detail: 

SWS Area 
1ime of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 75.500 0.854 0.000 0.000 78.000 M 84.55 14.486 

I: 75.500 84.55 14.486 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. large gullies, diversions, and iow 0.27 5.00 1,867.06 1.550 0.334 
flowing streams 

8. Large gullies, diversions, and low 2.32 12.00 518.00 4.560 0.031 
flowing streams 

8. Large gullies, diversions, and low 0.25 5.70 2,286.00 1.490 0.426 
flowing streams 

8. Large gullies, diversions, and low 1.00 2.42 243.00 2.990 0.022 
flowing streams 

8. Large gullies, diversions, and low 1.50 8.17 545.00 3.670 0.041 
flowing streams 

#1 1 Time of Concentration: 0.854 

Filename: DITCH N.sc4 Printed 01-04-2007 



R19250

( 

CALCULATED BY: JLH 1/4/2007 
CHECKED BY: .;;.X-,.,!LP""'~--/"/'-cc3/CT/ D~7-'--

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
ROTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH N 

TRAPEZOIDAL DITCH 

VVETTED PER!METER = 
AREA OF FLOW= 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY= 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

84.6 CFS 
12 FT 

2.00:1 
2.00:1 
0.D15 FT/FT 
0.033 FT'(1/6) 

17.02 FT 
15.98 SQ.FT. 
0.94 FT 
5.29 FPS 

1.14 FT 

2.3 FT 

~ t ... ,:••:•· 

1 ·r:,.,,,,.,,,,:,,,.,, .............. ~~·3·.:•.•.·.·.·.•.•:•:•,,, .. ,,,.,,.· · 11 
2.0 2.0 

.,__12.0 FT--->-

DEPTH OF FLOW= 1.12 FT 
MEAN DEPTH= 0.97 FT 
FROUDE NO.= 0.95 SUBCRITICAL 

(1+0.025vd'1/3) 

(CHANNEL LINING: SOIL LINED) 



R19251SEDCAD 4.0 
rnrn,r-inht 100/:L?nn? D,:,mob l C::.rhw"h 

CULVERTS 12 AND 15 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

(ft) 

60.00 3.00 0.0240 4.70 

Culvert Results: 

Tailwater 
(ft) 

0.00 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Minimum pipe diameter: 1 - 48 inch pipe(s) required 

SEDCAD Utility Run 

Design Discharge = 84.55 cfs 

Maximum Headwater = 4.70 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 45 in) ( 48 in) ( 54 in) 

0.47 2.53 2.70 3.04 

0.94 7.16 7.63 8.59 

1.41 13.15 14.03 15.78 

1.88 20.24 21.59 24.29 

2.35 28.29 30.17 33.95 

2.82 37.19 39.67 44.62 

3.29 46.86 49.98 56.23 

3.76 57.25 61.06 68.70 

4.23 68.31 72.86 81.97 

4.70 77.71 85.07 96.01 

5.17 86.36 94.61 110.76 

5.64 94.22 103.87 122.59 

6.11 101.47 112.37 134.05 

6.58 108.24 120.26 144.62 

7.05 114.61 127.67 154.46 

1 

Printed 01-04-2007 



R19252

( 

SEDCAD 4 for Windows 
r'nnllril'thl 1ClQA D::,mcl:, I C::,-h,.,::,t, 

MACH MINING 

Filename: CULVERT 4.sc4 

CUL VERT f/0. 4 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 06-28-2006 



R19253SEDCAD 4 for Windows 
l:nn\frinht 1 aai:i D:::im<>l=> I C::,-hu,:,h 

2 

( 
General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

C 

Filename: CULVERT 4.sc4 Printed 06-28-2006 



R19254SEDCAD 4 for Windows 
r'nnrninhl 1 QQP. D::,mol::, J c;:,..h.,,,:,1-, 

Structure t-letworking: 
Type 

Stru (flows Stru Musk. K 
Musk. X Description 

# into) # (hrs) 

Null #1 ==> End 0.000 0.000 CULVERT NO. 4 

Filename: CULVERT 4.sc4 Printed 06-28-2006 



R19255
SEDCAD 4 for Windows 
('nnHrinht 1 OOA D:,mob I C:,-.hw:,h 

Structure Summary: 
Immediate Total 

Peak Total 
Contributing Contributing 

Discharge Runoff 
Area Area Volume 
(ac) (ac) (cfs) 

(ac-ft) 
#1 5.300 5.300 33.09 2.08 

Filename: CULVERT 4.sc4 
Printed 06-28-2006 



R19256
SEDCAD 4 for Windows 
rnrwrinht 1 OQR P:,mol,:, I J::;,-h,.,,:,h 

Structure #1 (Null) 

CUL VERT NO. 4 

Filename: CULVERT 4.sc4 

Structure Detail: 

Printed 06-28-2006 



R19257SEDCAD 4 for Windows 
f'nn\lrinht 1 CCR D,:,rru::il:, I ~,...hw,:,h 

( 
Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve Peak Runoff 
Stru SWS Cone ML!skX UHS Discharge Volume 

# # (ac) (hrs) Number (hrs) (cfs) (ac-ft) 

#1 1 5.300 0.084 0.000 0.000 87.000 F 33.09 2.084 

I: 5.300 33.09 2.084 

Subr,.vatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) # # (ft) (ft) (fps) 

#1 1 8. Large gullies, diversions, and low 
31.62 43.00 136.00 16.860 0.002 flowing streams 

8. Large gullies, diversions, and low 
1.00 8.89 890.00 3.000 0.082 flowing streams 

#1 l Time of Concentration: 0.084 

Filename: CULVERT 4.sc4 Printed 06-28-2006 



R19258SEDCAD 4.0 

CULVERT NO. 4 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater Tailwater 

(ft) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

30.00 3.00 0.0240 5.00 0.00 

Minimum pipe diameter required: 30 inches 

Design Discharge = 33.09 cfs 

Maximum Headwater = 5.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 24 in) ( 30 in) ( 36 in) 

0.50 1.49 1.86 2.22 

1.00 4.19 5.24 6.28 

1.50 7.69 9.62 11.54 

2.00 11.85 14.81 17.77 

2.50 16.11 20.69 24.83 

3.00 19.52 26.85 32.64 

3.50 22.43 31.83 41.13 

4.00 25.01 36.21 47.70 

4.50 27.23 40.12 53.79 

5.00 29.01 43.68 59.27 

5.50 30.67 46.97 64.27 

6.00 32.26 50.04 68.91 

6.50 33.78 52.94 73.27 

7.00 35.24 55.69 77.37 

7.50 36.63 58.30 81.27 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 05-24-2006 



R19259SEDCAD 4 for Windows 
f'nn\lrinht 1 aaP. Domolo I C:rhw:ih 

MACH MINING 

Filename: CULVERT 5.sc4 

CUL VERT NO. 5 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-28-2006 



R19260SEDCAD 4 for Windows 
('nn>1cinhl 1 OOR D,:,mob I C::,-h,•1::oh 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: CULVERT 5.sc4 Printed 06-28-2006 



R19261SEDCAD 4 for Windows 
rnnurinht 10QR P::,m.cl,:o I ~rh1>r.:ih 

Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X Description # into) # (hrs) 

Null #1 ==> End 0.000 0.000 CULVERT NO. 5 

Filename: CULVERT 5.sc4 Printed 06-28-2006 



R19262
SEDCAD 4 for Windows 

( 
Structure Summary: 

Immediate Total Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft:) 

#1 2.800 2.800 17.48 1.10 

Filename: CULVERT 5.sc4 
Printed 06-28-2006 



R19263SEDCAD 4 for Windows 

Structure #1 (Null) 

CUL VERT NO. 5 

Filename: CULVERT 5.sc4 

Structure Detail: 

Printed 06-28-2006 



R19264SEDCAD 4 for Windows 
r'nn,,rinht 1aaR D,:,mcil:> I i:;:,.,.n,.~h 

Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number (hrs) (cfs) (ac-ft) 

#1 1 2.800 0.071 0.000 0.000 87.000 F 17.48 1.101 

L 2.800 17.48 1.101 

Subwatershed Time of Concentration Details: 
Stru SWS 

Land Flow Condition Slope{%) 
Vert. Dist. Horiz. Dist. Velocity 

lime (hrs) # # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

31.62 43.00 136.00 16.860 0.002 flowing streams 

8. Large gullies, diversions, and low 
1.00 7.50 750.00 3.000 0.069 flowing streams 

#1 1 Time of Concentration: 0.071 

( 

( 

Filename: CULVERT 5.sc4 Printed 06-28-2006 



R19265SEDCAD4.0 
f"'nn"~inhi 10QR P::,m.cil::i I <::.,-h...,"h 

CULVERT NO. 5 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

Tailwater 
(ft) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

30.00 3.00 0.0240 5.00 0.00 

Minimum pipe diameter required: 21 inches 

uetaiieci Pe, ior,naiice Cu,-ves 
Design Discharge = 17.48 cfs 

Maximum Headwater = 5.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 18 in) ( 21 in) ( 24 in) 

0.50 1.12 1.30 1.49 

1.00 3.14 3.66 4.19 

1.50 5.77 6.73 7.69 

2.00 8.43 10.33 11.85 

2.50 10.45 13.32 16.11 

3.00 11.83 15.78 19.52 

3.50 12.91 17.78 22.43 

4.00 13.91 19.28 25.01 

4.50 14.83 20.64 27.23 

5.00 15.71 21.92 29.01 

5.50 16.54 23.13 30.67 

6.00 17.33 24.28 32.26 

6.50 18.08 25.38 33.78 

7.00 18.80 26.43 35.24 

7.50 19.50 27.44 36.63 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 05-24-2006 



R19266SEDCAD 4 for Windows 
rnn11rinht 10Q$l _?nn? D,:,m,::,1,:r, I <:::.,-h,.,,:,h 

MACH MINING 

Filename: CULVERT 7.sc4 

CUL VERT NO. 7 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LN 

BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 

Printed 01-08-2007 



R19267SEDCAD 4 for Windows 
rnn\lrinhl 100R _?f'\n? D::imal::, t <::rhw::>h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

C 

Filename: CULVERT 7.sc4 Printed 01-08-2007 



R19268SEDCAD 4 for Windows 
f'nnvrinht 1 QQR _?On? D::,mcl::, J <::rhw::,h 

Structure f{etworking: 
Type 

Stru (flows Stru Musk. K Musk. X Description 
# into) # (hrs) 

Null #1 ==> End 0.000 0.000 CULVERT NO. 7 

Filename: CULVERT 7.sc4 Printed 01-08-2007 



R19269SEDCAD 4 for Windows 
('nn\Jrinhf 1aa~ .?nl'l? D,:am<>I<> I c::,.h .. ,,oh 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributin_g Contributing 
Discharge Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 3.600 3.600 22.48 1.41 

( 

Filename: CULVERT 7.sc4 Printed 01-08-2007 



R19270

C 

l 

SEDCAD 4 for Windows 

Structure #1 {Null) 

CULVERTNO. 7 

Filename: CULVERT 7.sc4 

Structure Detail: 

Printed 01-08-2007 



R19271SEDCAD 4 for Windows 

Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve Peak Runoff 
Stru sws Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 3.600 0.015 0.000 0.000 87.000 F 22.48 1.411 
··----

:E 3.600 22.48 1.411 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

10.00 52.10 521.00 9.480 0.D15 flowing streams 

#1 1 Time of Concentration: 0.015 

( 

Filename: CULVERT 7.sc4 Printed 01-08-2007 



R19272SEDCAD 4.0 
r-nnucinhl 100.IL?nn? D::,mo.l<> I C::.;,h,..,,,h 

Culvert Inputs: 

Length (ft) 

30.00 

Culvert Results: 

CULVERT NO. 7 

Max. 
Slope (%) Manning's n Headwater 

(ft) 

3.00 0.0240 5.00 

Tailwater 
(ft) 

0.00 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Minimum pipe diameter: 1 - 24 inch pipe(s) required 

SEDCAD Utility Run 

Detailed Pcrfoimance Curves 

Design Discharge = 22.48 cfs 

Maximum Headwater = 5.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 21 in) ( 24 in) ( 30 in) 

0.50 1.30 1.49 1.86 

1.00 3.66 4.19 5.24 

1.50 6.73 7.69 9.62 

2.00 10.33 11.85 14.81 

2.50 13.32 16.11 20.69 

3.00 15.78 19.52 26.85 

3.50 17.78 22.43 31.83 

4.00 19.28 25.01 36.21 

4.50 20.64 27.23 40.12 

5.00 21.92 29.01 43.68 

5.50 23.13 30.67 46.97 

6.00 24.28 32.26 50.04 

6.50 25.38 33.78 52.94 

7.00 26.43 35.24 55.69 

7.50 27.44 36.63 58.30 

Printed 01-08-2007 



R19273
SEDCAD 4 for Windows 
r.nn\lrinht 1 aos:i. P,:,mol,:, I C:rh,.,::,h 

MACH MINING 

Filename: CULVERT 8.sc4 

CULVERT NO. 8 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-28-2006 



R19274
SEDCAD 4 for Windows 
r.nn11rinht 1 aOR D,am,:,.l:, l C:rhu1:1h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

( 

Filename: CULVERT 8.sc4 Printed 06-28-2006 



R19275
SEDCAD 4 for Windows 
f'nn\lrinht 100.R D,::,...-.cl:o I C:::rhu,::ih 

Structure Networking: 
Type 

Stru (flows Stru 

I 
Musk. K 

Musk. X Description 
# into) # (hrs) 

Null #1 ==> End I 0.000 0.000 CULVERT NO. 8 

Filename: CULVERT 8.sc4 Printed 06-28-2006 



R19276

SEDCAD 4 for Windows 
rnn"rinht 1 OOA P,:,.mcl::, I <::rh,u,:,.h 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 1.200 1.200 7.49 0.47 

Filename: CULVERT 8.sc4 Printed 06-26-2006 



R19277

SEDCAD 4 for Windows 

Structure #1 (Null) 

CUL VERT NO. 8 

Filename: CULVERT 8.sc4 

Structure Detail: 

Printed 06-28-2006 



R19278

SEDCAD 4 for Windows 
rnnurinht 1aas:; D:>mol<>. I C:::,-h,u::oh 

Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru S\AJS Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 1.200 0.053 0.000 0.000 87.000 F 7.49 0.472 

:E 1.200 7.49 0.472 

Subwatershed Time of Concentration Details: 
Stru SWS 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

nme (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.50 2.05 410.00 2.120 0.053 flowing streams 

#1 1 Time of Concentration: 0.053 

Filename: CULVERT 8.sc4 Printed 06-28-2006 



R19279

SEDCAD 4.0 

CULVERT NO. 8 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater Tailwater 

(ft) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

30.00 3.00 0.0240 5.00 0.00 

Minimum pipe diameter required: 15 inches 

Detailed Performance Curves 

Design Discharge = 7.49 cfs 

Maximum Headwater= 5.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) · (cfs) 
(ft) 

( 12 in) ( 15 in) ( 18 in) 

0.50 0.74 0.94 1.12 

1.00 2.10 2.62 3.14 

1.50 3.37 4.78 5.77 

2.00 3.99 6.36 8.43 

2.50 4.45 7.28 10.45 

3.00 4.87 8.02 11.83 

3.50 5.25 8.70 12.91 

4.00 5.61 9.32 13.91 

4.50 5.95 9.90 14.83 

5.00 6.27 10.46 15.71 

5.50 6.57 10.99 16.54 

6.00 6.86 11.49 17.33 

6.50 7.14 ll.98 18.08 

7.00 7.40 12.44 18.80 

7.50 7.67 12.89 19.50 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 05-24-2006 



R19280

( 

SEDCAD 4 for Windows 

MACH MINING 

Filename: CULVERT 9.sc4 

CULVERT NO. 9 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-28-2006 



R19281
SEDCAD 4 for Windows 
(':nn"rinhl 1 Oa~ D,:,m,.I,::, I ~rhw::,h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: CULVERT 9.sc4 Printed 06-28-2006 



R19282
SEDCAD 4 for Windows 
rnn\lrinhl 10ClR D<>mt>l<> I C::,.,fn.1.1::,h 

Structure Networking: 
Type 

Stru (flows Stru Musk. K Musk. X Description ii into) # (hrs) 

Null #1 ==> End 0.000 0.000 CULVERT NO. 9 

Filename: CULVERT 9.sc4 Printed 06-28-2006 



R19283
SEDCAD 4 for Windows 
rnn\lrinht 1ClCIA Dorn.c,l:, I C::.r-h,a1::ih 

4 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 16.200 16.200 84.24 6.37 

Filename: CULVERT 9.sc4 Printed 06-28-2006 



R19284
SEDCAD 4 for Windows 

Structure #1 (Null) 

CUL VERT NO. 9 

Filename: CULVERT 9.sc4 

Structure Detail: 

Printed 06-28-2006 



R19285
SEDCAD 4 for Windows 
r"nurinht 100J:t D::,mcl::i I c:,.,h,.,:,h 

6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 16.200 0.277 0.000 0.000 87.000 F 84.24 6.370 

~ 16.200 84.24 6.370 

Sub'l!'.ratershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

10.00 
flowing streams 

40.00 400.00 9.480 0.011 

8. Large gullies, diversions, and low 33.33 20.00 
flowing streams 

60.00 17.320 0.000 

8. Large gullies, diversions, and low 0.50 10.17 
flowing streams 

2,035.00 2.120 0.266 

#1 1 Time of Concentration: 0.277 

Filename: CULVERT 9.sc4 Printed 06-28-2006 



R19286

SEDCAD 4.0 
r.nn,,rinht 1 QQR P::,mc,1::, I <::;,.,hut:>h 

CULVERT NO. 9 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater Tailwater 

(Ft) 

Entrance 
Loss Coef. 

(Ke) (ft) 

30.00 3.00 0.0240 5.00 0.00 0.90 

Culvert Results: 

Minimum pipe diameter required: 30 inches 

Detailed Performance Curves ... 
1 

I". ~..,,_, 'L c...r 
npp,o~-0·1, 

Design Discharge = 42.12 cfs 'I- 1,, 
1 

V 

Maximum Headwater = 5.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 24 in) ( 30 in) ( 36 in) 

0.50 1.49 1.86 2.22 

1.00 4.19 5.24 6.28 

1.50 7.69 9.62 11.54 

2.00 11.85 14.81 17.77 

2.50 16.11 20.69 24.83 

3.00 19.52 26.85 32.64 

3.50 22.43 31.83 41.13 

4.00 25.01 36.21 47.70 

4.50 27.23 40.12 53.79 

5.00 29.01 43.68 59.27 

5.50 30.67 46.97 64.27 

6.00 32.26 50.04 68.91 

6.50 33.78 52.94 73.27 

7.00 35.24 55.69 77.37 

7.50 36.63 58.30 81.27 

SEDCAD Utility Run Printed 05-24-2006 



R19287
SEDCAD 4 for Windows 

MACH MINING 

Filename: CULVERT 10.sc4 

CUL VERT NO. 10 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-24-2006 



R19288
SEDCAD 4 for Windows 
i"'.nn,,rinht 1 CCR D::,m<>I<> I ~,-h,.,::ih 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: CULVERT 10.sc4 Printed 05-24-2006 



R19289
SEDCAD 4 for Windows 
rnnvrinht 1CICIR D::,mol::, I ,c::::,.1-,,.,:,h 

Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X Description # into) # (hrs) . 

Null #1 ==> End 0.000 0.000 CULVERT NO. 10 

Filename: CULVERT 10.sc4 Printed 05-24-2006 



R19290

i 1, 
r • 

SEDCAD 4 for Windows 
r.nn.,rinht 100.ll; O,::r,m"'I"' I C:,-h,.1::1h 

#1 

l 

Filename: CULVERT 10.sc4 

Structure Summary: 
Immediate '· . Total',r 

Peak Contributing · Contributing 
Discharge Arecl" Area" 

(cfs) (ac) (ac) .· . 

1.500 1.500 9.37 

. Total. 
Runoff 
Volume 
' (ac-ft) 

0.59 

Printed 05-24-2006 



R19291SEDCAD 4 for Windows 
/ 

Subwatershed Hydrology Detail: 

SWSArea Time of Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number (ac-ft) (hrs) (cfs) 

#1 1 1.500 0.087 0.000 0.000 87.000 F 9.37 0.590 

L 1.500 9.37 0.590 

Subwatershed Time of Concentration Details: 
Stru sws ' ' C ' Vert. Dist. ;, Horiz. Dist. Velocity 

# #' Land Flow Condition Slope(%) (ft) (ft) (fps) 
Time (hrs) 

' 
' 

' 

#1 1 
8. Large gullies, diversions, and iow 0.50 
flowing streams 

3.35 670.00 2.120 0.087 

#1 l Time of Concentration: 0.087 

Filename: CULVERT 10.sc4 Printed 05-24-2006 



R19292
SEDCAD 4.0 
{"l'\nwinht 100R P:>m<>I"' I ~,-.h,uoh 

CULVERT NO. 10 

Culvert Inputs: 

Max., 
Length (ft) , Slope (%) Manning's n Headwater 

Tailwater 
(ft) 

Entrance 
Loss Coef. · 

Culvert Results: 

SEDCAD Utility Run 

(ft) , (Ke) 

30,00 3,00 0.0240 5.00 0,00 

Minimum pipe diameter required: 15 inches 

Detailed Perfonuance C,i1-i1es 

Design Discharge = 9.37 cfs 

Maximum Headwater = 5.00 ft 

(BOLD indicates design pipe size) 

' ' , Discharge ., Dischcl-rge · Discharge 
Headwater I , _(cfs) •- (cfs}" ': :,,-_ (cfs), , 

(ft)":: "'. ·'" ' ' ' ,., 
· { iz'in)-' , (15 in)\ ,' ( 18 in) ', 

0.50 0.74 0.94 1.12 

1.00 2.10 2.62 3.14 

1.50 3.37 4.78 5.77 

2.00 3.99 6.36 8.43 

2.50 4.45 7.28 10.45 

3.00 4.87 8.02 11.83 

3.50 5.25 8.70 12.91 

4.00 5.61 9.32 13.91 

4.50 5.95 9.90 14.83 

5.00 6.27 10.46 15.71 

5.50 6.57 10.99 16.54 

6.00 6.86 11.49 17.33 

6.50 7.14 11.98 18.08 

7.00 7.40 12.44 18.80 

7.50 7.67 12.89 19.50 

0.90 

Printed 05-24-2006 



R19293SEDCAD 4.0 

CULVERT 11 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

Tailwater 
(ft) 

Entrance 
Loss Coef. 

(Ke) 

Culvert Results: 

S EDCAD Utility Run 

(ft) 

170.00 1.00 0.0240 5.20 0.00 

Minimum pipe diameter: 1 - 48 inch pipe(s) required 

Design Discharge = 86.22 cfs t 
Maximum Headwater = 5.20 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 45 in) ( 48 in) ( 54 in) 

0.52 18.97 21.43 26.54 

1.04 22.68 25.78 32.32 

1.56 26.02 29.69 37.54 

2.08 29.06 33.27 42.33 

2.60 31.90 36.60 46.76 

3.12 37.00 39.70 50.91 

3.64 48.36 50.77 55.47 

4.16 60.05 63.64 69.72 

4.68 70.71 76.44 85.18 

5.20 76.26 86.49 100.75 

5.72 81.42 92.69 116.12 

6.24 86.28 98.50 124.23 

6.76 90.88 103.99 131.85 

7.28 95.25 109.20 139.05 

7.80 99.44 114.18 145.87 

0.90 

1 

Printed 01-04-2007 



R19294

( 

( 

SEDCAD 4.0 
("nr,"rinht 100R..?nn? P"mol<> I ~,.h,.,:::ih 

Culvert Inputs: 

Length (ft) 

30.00 

Culvert Results: 

CULVERTS 13 AND 14 

Max. 
Slope(%) Manning's n Headwater 

(ft) . 

3.00 0.0240 S.00 

Tailwater 
(ft) 

0.00 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Minimum pipe diameter: 1 - 21 inch pipe(s) required 

Detailed Performance Cur✓es 

Design Discharge= 19.10 cfs 'ft 

Maximum Headwater= 5.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 18 in) ( 21 in) ( 24 in) 

a.so 1.12 1.30 1.49 

1.00 3.14 3.66 4.19 

1.50 S.77 6.73 7.69 

2.00 8.43 10.33 11.85 

2.50 10.45 13.32 16.11 

3.00 11.83 15.78 19.52 

3.50 12.91 17.78 22.43 

4.00 13.91 19.28 25.01 

4.50 14.83 20.64 27.23 

5.00 15.71 21.92 29.01 

5.50 16.54 23.13 30.67 

6.00 17.33 24.28 32.26 

6.50 18.08 25.38 33.78 

7.00 18.80 26.43 35.24 

7.50 19.50 27.44 36.63 

1 

SEDCAD Utility Run Printed 01-04-2007 



R19295SEDCAD 4 for Windows 
r'nn11rinht 1 OOA P::om.c.l,:, 1 C::.r-hut:>h 

MACH MINING 

Filename: ROAD GUTTER.sc4 

ROAD GUTTER 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-25-2006 



R19296SEDCAD 4 for Windows 
r.nn\lrinht 1 a a A Pomolo I 0:::.,-hwoh 

( 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: lO0yr-6 hr 

Rainfall Depth: 6.210 inches 

Filename: ROAD GUTTER.sc4 Printed 05-25-2006 



R19297
SEDCAD 4 for Windows 
i"':nn,,r-inht 1 OQR P::irY1<>I::, I <::rhu.,::,h 

Structure Networking: 
Type 

Stru · (flows Stru Musk. K 
Musk. X Description 

# into) # (hrs) 

Null #1 ==> End 0.000 0.000 ROAD GUTTER 

( 
\ 

Filename: ROAD GUTTER.sc4 Printed 05-25-2006 



R19298SEDCAD 4 for Windows 
4 

Structure Summary: 
Inlmediate Total·· 

Peak 
Total 

Contributing Contributing , 
Disc~arge 

Runoff. 
Area Area: Volume 

(ac) (ac) 
(cfs) (ac-ft) . 

#1 0.900 0.900 5.62 0.35 

Filename: ROAD GUTTER.sc4 Printed 05-25-2006 



R19299

( 

SEDCAD 4 for Windows 
r'nn\lrinht 100R Pe>mo1<> l c:.,.h,.,:oh 

Structure #1 (Null) 

ROAD GUTTER 

Filename: ROAD GUTTER.sc4 

Structure Detail: 

Printed 05-25-2006 



R19300SEDCAD 4 for Windows 
rnn11rinht 1 aa~ Do,rnol::, r Q.,,.t, .. ,,,n 

6 

( 
Subwatershed Hydrology Detail: 

SWSArea 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) · (ac-ft) 

#1 1 0.900 0.011 0.000 0.000 87.000 F 5.62 0.354 

~ 0.900 5.62 0.354 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist.- Horiz. Dist. Velocity 

Time (hrs) 
# # . (ft) (ft) .. (fps) 

#1 1 
8. Large gu[!ies, diversions, and low 10.00 
flowing streams 

40.00 400.00 9.480 0.011 

#1 1 Time of Concentration: 0.011 

Filename: ROAD GUTTER.sc4 Printed 05-25-2006 
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CALCULATED BY: ..::J.'.;'L!:j.,Z,~-1<-""'5/..::2=5/:;20:;.:0..::6_ 
CHECKEDBYjZ'{~i~!:Jz:.,--~.~b~/2=,,.{Z~o=&~ 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: ROAD GUTTER 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

TRIANGULAR DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY= 

TOTAL DEPTH = 

5.6 CFS 
0 FT 

3.00:1 
2.00:1 

0.1 FT/FT 
0.035 FP(1/6) 

3.34 FT 
0.96 SQ.FT. 
0.29 FT 
5.84 FPS 

0.00 FT 

1.0 FT 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vd'1/3) 

0.62 FT 
0.31 FT 
1.85 SUPERCRITICAL 

(SLOPE OF ROAD WILL PROVIDE ADDITIONAL FREEBOARD) 



R19302
SEDCAD 4 for Windows 

MACH MINING 

Filename: BENCH GUTTER.sc4 

BENCH GUTTER 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

I 
1 

Printed 05-25-2006 



R19303SEDCAD 4 for Windows 
r.nn,,rinht 1 OOR P::imo.lo l J::rhu,::,h 

2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: BENCH GUTTER.sc4 Printed 05-25-2006 
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SEDCAD 4 for Windows 

Structure Networking: 

I 
Stru (flows Sti-u ' Musk. K .•. 

Musk. X '1 ois'&iptio~ Type " 
# into) # (hrs) . 

Null I #1 ==> End 0.000 0.000 I BENCH GUTTER 

Filename: BENCH GUTTER.sc4 Printed 05-25-2006 
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SEDCAD 4 for Windows 
r'nr"'rinht 1 aaA p,.,..,,.,1::,, I C:::.,-hut<>h 

4 -

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing · Discharge Runoff 
~ ~~~ Arna, Volume r,1,;;;o 

(ac) (ac) 
(cfs) 

' . ·. (ac-ft) 

#1 8,200 8,200 40,81 3.22 

Filename: BENCH GUTTER.sc4 Printed 05-25-2006 
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SEDCAD 4 for Windows 
rnm,rinht 1CICIA P:>m<>l:i I C::.rhw:,h 

Structure # 1 (Null) 

BENCH GUTTER 

Filename: BENCH GUTTER.sc4 

Structure Detail: 

Printed 05-25-2006 
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SEDCAD 4 for Windows 
('nn.,,.;nht 1 CCR P::,,m,::,I,:, I C:.rhu,:,h 

Subwatershed Hydrology Detail: 

SWS Area Time of 
Musk K Curve Peak Runoff Stru sws Cone MuskX UHS Discharge Volume # ~ 

Number 
ff (ac) (hrs) (hrs) (cfs) (ac-ft) · 

#1 1 8.200 0.338 0.000 0.000 87.000 F 40.81 3.224 

I: 8.200 40.81 3.224 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) Vert. Dist .. Horiz. Dist. Velocity 
Time (hrs) #. # (ft) (ft) (fps) 

#1 1 8. Large gullies, diversions, and low 
0.50 12.92 2,586.00 2.120 0.338 flowing streams 

#1 1 Time of Concentration: 0.338 

Filename: BENCH GUTTERsc4 Printed 05-25-2006 
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l 

CALCULATED BY: ..:cJ;;.LH"--~---'6"'/2,c8cc/2c;0c.c:0-=-6-

CHECKED BY.,,_;7.,_ft,""/"-"?tl'4----'('l'~''-"'z"'g¥-fa={,-

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: BENCH GUTTER 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

TRIANGULAR DITCH 

\A/ETTED PERIMETER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh = 
CALC. VELOCITY= 

TOTAL DEPTH= 

40.8 
0 

3.00:1 
7.00:1 
0.005 
0.033 

17.41 
14.48 
0.83 
2.82 

CFS 
FT 

FT/FT 
FTA(1/6) 

FT 
SQ.FT. 
FT 
FPS 

0.00 FT 

2.0 FT 

DEPTH OF FLOVv' = 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vdA1/3) 

1.70 
0.85 
0.54 

FT 
FT 
SUBCRITICAL 

(SLOPE OF BENCH WILL PROVIDE ADDITIONAL FREEBOARD) 
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( 
CALCULATED BY: _::J.::cLH:..:_ __ _,1_,:2ie,2.::;Bi_,:2,c00e,6:_ 

CHECKED BY: _______ _ 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: DECANT DITCH 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

TRIANGULAR DITCH 

WETTED PERIMETER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

19.1 CFS 
0 FT 

2.00:1 
2.00:1 
0.33 FT/FT 

0.035 FT0 (1/6) 

3.84 FT 
1.46 SQ.FT. 
0.38 FT 

12.69 FPS 

1.31 FT 

2.2 FT 

FLOW BASED ON MAXIMUM FLOW OF DECANT PIPE 

t 
1 --: ,::-:-· 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vd0 1/3) 

2.0 2.0 

0.86 FT 
0.43 FT 
3.47 SUPERCRITICAL 

(CHANNEL LINING: GROUTED RIPRAP) 
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APPENDIXC 

Laboratory Testing 
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APPENDIXC 

LABORATORY TESTING 
PROPOSED COAL REFUSE DISPOSAL FACILITY NO. 2 

POND CREEK MINE NO. 1 
WILLIAMSON COUNTY, ILLINOIS 

WILLIAMSON ENERGY, LLC 

SOIL TESTING 
Summary 
Strength Test 
Grain Size 

BECKLEY, ~'EST VIRGINIA 

TABLE OF CONTENTS 

Atterberg Limits Test Results 

COARSE COAL REFUSE TESTING 
Summary 
Grain Size 
Proctor Test 
Permeability Test 
Strei1gth Test 

PAGE 

1 
3 

10 
12 

13 
15 
17 
18 
20 

LI 
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HOLCOMB FOUNDATION ENGINEERING CO., INC. G) 
SOILS • BITUMINOUS • CONCRETE • INVESTIGATIONS AND TESTING 

Febmary 10, 2006 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

Williamson Energy LLC 

PO Box 99 
Johnston City, Illinois 62951 

Attention: Mr. James Plumley 

Re: Soil Boring and Laboratory Tests 

Boring #8874 
Mach Mine #1 
Johnston City, Illinois 

HFE File H-05278 

WW'N.holcombenglneering.com 

MAILING ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

Mach Mining Purchase Order No. ___ _ 

Dear Sir: 

618-529-5262 
80D-333-17 4D 

FAX 61 B-457-8991 

In accordance with your instructions, on February 1, 2006, we drilled one soil boring and sampled 

the subsoils with Shelby tubes. The soil sample taken from 10 to 12 feet in depth was subjected to 

laboratory tests. Results of the tests are as follows: 

Boring No.: 
Depth: 
Visual Classification: 
Atterberg Limits: 
Unit Weicllt· - . 
Moisture Content: 
Effective Cohesion: 
Effective Phi Angle: 

8874 
8.0-10.0' 
Silty CLAY (CL) 
LL= 41.8% PL= 17.7% PI= 24.1 

105.3 PCF 
21.5% 
OPSF 
26.8 Degrees 
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Mach Mine #1 Soil Tests 

February 10, 2006 
Page2 

The Boring Log and test results are enclosed. If you should have any questions, or ifwe can be of 

further assistance, please feel free to contact us at your convenience. 

Sincerely, 

ION ENGTNEERING CO. 

1 copy: Fred Vass - Alliance Consulting 

0 
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9 Total i .Effective H+ I · I ' ' I ' ! i I I ! I I ! I I ' '_... I 

I I I I I I I l ! I I I ! I I I l .....-j I I -
I 

C tsf 0.208 I 0 ! ! I I I I I ! I I ' ' I ,. I I 

' I ' ! I I I I I ' I ' I .,-; i ' Q e. deo 19.5 I 26.8 ! ' . ' ! ' I ' I I I I ' i I I -

Tan(<b) 0.35 I 0.51 
I I I I ! I I ' i I I l i I ,·, "" I I I H+!..._ 
I ' I I I I I ' ! '- ' ' I . I 

! j / I ' I ' I I ' I ' I I ' ' I ' ' ' I I I I I I I . ! I 

I I I I I ' I I I I I ' I I I I I ' I I ' I I I I ; i ' ' 
.... 6 I I I I I I ' I I ' I I I I I I I I ,...., I ' I ! I I I I I I 

.!l ' I I I I I ' ' I I I I ! I ' < ! ! I ' I ' I I I 

,,,. ! I ! I I I I IJ I I ' I I ' I I I ' I I I I'++··! 
! ! I i 

-~ ' I I ' I ! j -1-l-

"' 
~~- -

e I I I ' I I , I I I I I 71 
lf+f+++.; 

I ' I I I I I I l I ! I I I ' I I ' ' ' ' I I I I I I I 

iii I I I I I I l I ' ' ' I I ..... I ' ' I ' I ' + '-'- j j I ; l I ' 
'- I I I I I I ' I ' I --H- i ' I ' 
Q) I ' I I ' I I I I I I ' I I ' I I ' ' 
" I I ' ' ' I I I I ' I ' ' I I I ' 
~ 3 ' I I ' 1 I I I - ' ' ' ' I I I I I I I ' I I I ' 

I I I I I I I I ~ I I ' I i I ' ' I ' 
I ' ·' I ' 

,.., 
' ' ' I ' ' ' I I , I I I 1 

I I I ' 
., IV I ' ' I I I I i i I I ' I ' 

' I ! ,,, I " , I ' ' ' ' 
-, 

I I I - I I I I I ' I I I " ' I I I , I I I 

I I I I ·"' I I ' I ' I I I I ' I I ' i j 

I I ' ..., ' I I I ' '" ' ' I ' I ' I 

I I I • I I I I I I I I I I I I I 1· ' rn=-J_ I i I I I I I -
I ' I ! I" ' I I ' •. - I ·- ' H+ 

0 I i ' I ' ' I ' ' I ' ' ' ' - I ' , 

0 3 6 9 12 15 18 

Total Normal Stress, tsf 

Effective Normal Stress, tsf - - -

9_ I- +-1- I I ! I I I I I l ! I 
Sample No. I. I I I I I I I I 1 2 3 

( 

' I ' I ' I I 
I I I I I I I I ' Water Content, 21.5 20.8 17.6 

7,5 I I I I I I I I I I Dry Density, pcf 105.3 ]06.5 l 12.5 
I I I I ' ' I I I I 
I I I I ' I ' ' -. I I i Saturation, 100.0 99.7 98,9 
•• I I I I ' I "= 

.... ++-+ I ! ! '. ' ' 3 .s: Void Ratio 0.5706 0.5536 0.4707 

.!13 6 
I I I I I · Diameter; in. 2.80 2.80 2.80 

I I ' I I I I ' I I 
,; I I I I ' I I Height, in. 5.51 5.49 5.54 

"' I I I I I I I I I I I 

e I ' ' • I I ' ' Water Content, 21.5 20.9 17.8 
iii I ' I ,I' I I I I 1 I 

4.5 Dry Density, pcf 105.3 I 06.5 I 12.5 
'- I I I I I I , __ ' I ui 
C) I I ' ' 

-, 
~ Saturation, 100.0 ]00.0 100.0 

-~ I I I I I I I I I 

' ' ' I • ~ 
Void Ratio 0.5706 0.5536 0.4707 

Ql 3 
I I I I I I I I I I 2 

Diameter, in. 2.80 2.80 2.80 
a I I I I I I I I ' I I I 

I I • I ., I I I I I Height, in. 5.51 5.49 5.54 
I II I I I I I 

- I I I I 1 Strain rate, inJmin. 0.00 0.00 0.00 
1.5 I ' I I I I I I ' 

I I I ' I Back Pressure, tsf 3.6 3.6 2.2 
• I I I I I 

' I I I • Cell Pressura, tsf 5.0 6.5 7.9 

' +, Fail. Stress, tsf 2.0 
0 I I I I I I I I 3.4 6.3 

0 -5 10 15 20 Total Pore Pr., tsf 3.7 3.9 4.1 

Axial Strain, % Ult. Stress, tsf 2.0 3.2 6.3 

Total Pore Pr., tsf 3.6 3.8 4.l 

Type ·of Test: 
cr 1 Failure, tsf 3.3 6.0 10.2 

CU with Pore Pressures 
cr, Failure, tsf 1.3 2.6 3.9 

Sample Type: Shelby Tube - Undisturbed Client: Alliance Consulting 

Description: Gray Mottled Brown Silty CLAY 
Project: Triaxial Test 

LL= 41.8 PL= 17.7 Pl= 24.1 Mach Mine#] 

Assumed Specific Gravity= 2.65 Location: Boring #8874 

Remarks: Sample Number: } Depth: 10.0-12.0' 

Proj. No.: H-05278 Date: 2-1-05 

TR/AXIAL SHEAR TEST REPORT 

I Plate 
HOLCOMB FOUNDATION ENGINEERING CO. 

Tested 3y: LC =~-----------
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I 
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'-e .s 

& ·~ - " ~Cl 
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I 
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~ " "' " " ., '­e .,, .!:2 
Q CJ) 

e.9 
&-~ 
- Q) 
~ Cl 
~ 

'-
.!:2 
0-

8 
1 

6 

I 4 -----r--I 
I 

2 

0 

-2 
0% 8% 

8 2J I 

6 

V 
c----

4 

2 

/ .,...;-- ---
// 

I ' 
I 

/ 
IA 

0 

-2 
0% B% 

6 Peak Strength 
Total 

a= 0.17 tsf 

a= 1B.Bdeg 
tan a= 0.34 

4 

2 

--·· 

0 
0 2 

Client: Alliance Consulting 

( Project: Triaxial Test 

8 
2 

6 

~ ~ 4 I --
"' "' "' e .... I e-2 
0.. CJ) 

'- 2 e .s 
&-~ - " .'!l Cl 0-
~ 

-2 
16% 0% 8% 

I 

I 

8 

6 

L±_J 

4 

2 

0 

-2 
16% 0% 8% 

Effective 
0.00 tsf 

24.1 deg 
OAS 

'~ 

!~) 
4 6 B 

p, ts/ 
Stress Paths: Total --- Effective - - -

Depth: 10.0-12.0' Sample Number: 3 

' 

GD 

16% 

16% 

I 
10 12 

'- Location: Boring #8874 
Project No.: H-05278 Plate __ _ HOLCOMB FOUNDATION ENGINEERING CO. 

Tested Sr: ='-=C'--------------- C:he:o iced By: -'-T~H'----------------
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( 

TRIAXIAL COMPRESSION TEST 
CU with Pore Pressures 

Date: 2-1-05 
Client: 
Project: 

Location: 
Depth: 

Alliance Consulting 
Triaxial Test 
MachMine#l 
Johnston City, Illinois 
Boring #8874 
10.0-12.0' 

Description: Gray Mottled Brown Silty CLAY 
Remarks: 
Type of Sample: Shelby Tube - Undisturbed 
Assumed Specific Gravity=2.65 LL=41.8 
Test Method: COE uniform strain 

Specimen Parameter 
Moisture content: Moist soil+tare, gms. 
Moisture content: Dry soil+tare, gms. 
Moisture content: Tare, gms. 
Moisture,% 
Moist specimen weight, gms. 
Diameter, in. 

Area, in.z 
Height, in. 
Net decrease in height, in. 
Wet Density, pcf 
Dry density, pcf 
Void ratio 
Saturation, % 

Membrane modulus= 0.124105 kN/cm 2 

Membrane thickness = 0 .02 cm 

Filter paper coefficient= 0.001926 kN/cm 
Filter paper coverage= 30% 

initiai 

189.100 
176.100 
l 15.700 

21.5 
l 140.2 

2.80 
6.16 
5.51 

12&.0 
105.3 

0.5706 
100.0 

Consolidation cell pressure= 70.00 psi (5.040 tst) 
Consolidation back pressure= 50.00 psi (3.600 tst) 
Consolidation effective confining stress = 1.440 tsf 
Strain rate, in./min. = 0.00 
Fail. Stress = 1.981 tsf at reading no. 24 
Ult Stress = l.955 tsf at reading no. 30 

Sample Number: 

PL=l7.7 

Saturated 

21.5 

2.80 
6.16 
5.51 
0.00 

128.0 
105.3 

0.5706 
100.0 

3 

Pl='.c4.l 

Consolidated 

21.5 

2.80 
6.16 
5.51 
0.00 

128.0 
105.3 

0.5706 
100.0 

G) 

Final 
1279.000 
1072.200 

l 03.200 
21.3 
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~--
Def. Deviator Minor Elf. Major Elf. Pore CD Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % tsf tsf tsf Ratio psi tsf tsf 

0 0.0000 18.30 0.0 0.0 0.000 5.112 5.112 1.00 -1.00 5.112 0.000 

0.0190 20.00 1.7 0.3 0.014 2.830 2.844 1.00 30.70 2.837 0.007 

2 0.0400 21.60 3.3 0.7 0.026 2.426 2.452 1.01 36.30 2.439 0.013 

3 0.0810 l 13.20 94.9 1.5 l.093 1.505 2.598 1.73 49.lO 2.051 0.547 

4 0.1010 129.80 111.5 1.8 1.280 1.318 2.597 1.97 51.70 1.958 0.640 

5 0.1420 143.10 124'.8 2.6 l.422 1.181 2.602 ?W s:i.60 l.892 0.711 

6 O.l 620 I 61.50 143.2 2.9 1.625 1.159 2.784 2.40 53.90 1.972 0.813 

7 0.1830 168.90 150.6 3.3 l.702 1.145 2.847 2.49 54.10 l.996 0.851 

8 0.2030 174.80 156.5 3.7 l.763 1.138 2.900 2.55 54.20 2.019 0.881 

9 0.2240 178.90 160.6 4.1 l.802 1.145 2.946 2.57 54.10 2.046 0.901 

10 0.2440 182.30 164.0 4.4 1.833 1.145 2.978 2.60 54.10 2.061 0.916 

I 11 0.2650 186.40 l 68.l 4.8 1.871 1.152 3.023 2.62 54.00 2.088 0.936 

12 0.2850 188.10 l 69.8 5.2 1.883 1.166 3.049 2.61 53.80 2.l 08 0.941 

13 0.3060 191.40 173.l 5.6 1.912 1.166 3.078 2.64 53.80 2.122 0.956 

14 0.3260 193.10 174.8 5.9 1.923 1.181 3.104 2.63 53.60 2.142 0.962 

15 0.3460 194.70 176.4 6.3 1.933 1.188 3.121 2.63 53.50 . 2.155 0.967 

16 0.3670 I 96.40 178.l 6.7 1.944 1.202 3.146 2.62 53.30 2.174 0.972 

17 0.3870 198.10 179.8 7.0 1.955 1.210 3.164 2.62 53.20 2.187 0.977 

18 0.4080 198.10 179.8 7.4 1.947 1.224 3.171 2.59 53.00 2.197 0.973 

19 0.4280 200.60 182.3 7.8 1.966 · 1.231 3.197 2.60 52.90 2.214 0.983 

20 0.4490 200.60 182.3 . 8.1 1.958 1.238 3.196 2.58 52.80 2.217 0.979 

21 0.4890 203.10 l 84.8 8.9 1.969 1.267 3.236 2.55 52.40 2.252 0.985 

22 0.5300 204.70 l 86.4 9.6 1.970 1.289 3.259 2.53 52.10 2.274 0.985 

23 0.5710 207.20 188.9 10.4 1.980 1.310 3.290 2.51 51.80 2.300 0.990 

24 0.6120 208.90 190.6 11.1 1.981 1.332 3.313 2.49 51.50 2.323 0.991 

25 0.6530 209.l 0 ! 90.8 11.8 1.957 l.346 3.313 2.46 51.30 2.330 0.983 

26 0.6940 211.40 I 93.l 12.6 1.974 1.361 3.334 2.45 51.lO 2.348 0.987 

27 0.7350 212.20 193.9 13.3 1.965 1.390 3.354 2.4 l 50.70 2.372 0.982 

28 0.7790 213.90 195.6 14.1 1.964 1.404 3.368 2.40 50.50 2.386 0.982 

29 0.8170 215.50 197.2 14.8 1.964 1.426 3.390 2.38 50.20 2.408 0.982 

30 0.8380 215.50 197.2 15.2 1.955 1.433 3.388 2.36 50.10 2.410 0.978 
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Specimen Parameter Initial Saturated Consolidated 0 Final 
Moisture content: Moist soil+tare, gms. 154.800 1347.900 

Moisture. content: Dry soil+tare, gms. 145.800 l 154.100 
Moisture content: Tare, gms. I 02.600 135.100 
Moisture,% 20.8 20.9 20.9 19.0 
Moist specimen weight, gms. l 142.2 
Diameter, in. 2.80 2.80 2.80 
Area, in.2 6.16 6.16 6.16 
Height, in. 5.49 5.49 5.49 
Net decrease in height, in. 0.00 0.00 
Wet Density, pcf 128.7 128.7 128.7 
Dry density, pcf 106.5 106.5 106.5 
Void ratio 0.5536 0.5536 0.5536 
Saturation, % 99.7 100.0 100.0 

Membrane modulus= 0.124105 kN/cm 2 

Membrane thickness = 0.02 cm 

Filter paper coefficient= 0.001926 kN/cm 

Filter paper coverage = 30% 

Consolidation cell pressure-= 90.00 psi (6.480 tsf) 

Consolidation back pressure= 50.00 psi (3.600 tsf) 

Consolidation effective confining stress = 2.880 tsf 

Strain rate, in.lmin. = 0.00 

Fail. Stress = 3 .41_ 8 tsf at reading no. 24 

( Ult. Stress= 3.250 tsfat reading no. 29 

'· 
Def. Deviator MinorEff. Major Ell. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % tsf tsf tsf Ratio psi tsf ts! 

0 0.0000 27.50 0.0 0.0 0.000 4.385 4.385 1.00 29.10 4.3f5 a.coo 
I 0.0190 134.00 106.5 0.3 1.241 3.254 4.495 1.38 44.80 3.875 0.620 

2 0.0400 183.10 155.6 0.7 1.806 2.750 4.557 1.66 51.80 3.653 0.903 

3 0.0600 218.90 191.4 1.1 2.214 2.484 4.698 1.89 55.50 3.591 1.107 

4 0.0810 243.80 216.3 1.5 2.492 2.340 4.832 2.06 57.50 3.586 l.246 

5 0.1010 264.60. 237.1 1.8 2.721 2.254 4.975 2.21 58.70 3.614 1.361 
6 0.1220 282.10 254.6 2.2 2.911 2.210 5.121 2.32 59.30 3.666 l.455 

7 0.1420 295.40 267.9 2.6 3.052 2.182 5.233 2.40 59.70 3.707 l.526 

8 0.1620 305.40 277.9 2.9 3.154 2.182 5.335 2.45 59.70 3.758 1.577 

9 0.1830 314.60 287.1 3.3 3.245 2.189 5.434 2.48 59.60 3.81 J l.623 
10 0.2030 322.10 294.6 J.7 3.317 2.196 5.513 2.51 59.50 3.8'.:5 ].(,'\9 

11 0.2240 327.10 299.6 4.1 3.360 2.218 5.578 2.52· 59.20 3.898 1.680 

12 0.2440 332.90 305.4 4.4 3.412 2.232 5.644 2.53 59.00 3.938 l.706 

13 0.2650 336.20 308.7 4.8 3.435 2.254 5.689 2.52 58.70 3.971 l.718 

14 0.2850 339.50 312.0 5.2 3.459 2.275 5.734 2.52 58.40 4.005 1.729 

I 
15 0.3060 343.70 316.2 5.6 3.491 2 .. 297 5.788 2.52 58.l 0 4.042 l.746 

16 0.3260 345.40 317.9 5.9 3.497 2.318 5.815 2.51 57.80 4.067 l.748 

17 0.3670 348.70 321.2 6.7 3.505 2.369 5.874 2.48 57.l 0 4.121 1.752 

(_ 18 0.4080 352.00. 324.5 7.4 3.512 2.412 5.924 2.46 56.50 4.168 l.756 

I 
19 0.4490 353.70 326.2 8.2 3.502 2.44 I 5.943 2.43 56.10 4.192 l.751 

20 0.4890 354.50 327.0 8.9 3.483 2.470 5.953 2.41 55.70 4.211 l.742 

21 0.5300 355.40 327.9 9.7 3.464 2.498 5.963 2.39 55.30 4.230 1.732 

HOL::.:01\1:3 i'OUI-.JDt,:;-10N ::t-,SIM::::RING CO. 
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Dof, Deviator Minor Eff. Major Eff. Pore 
Dial Load Load Strain Stress Stress S!res5 1:3 Ptess, p Q ® No. in. Dial lbs. % !sf jsf 1st Ratio psi tsf tsf 

22 0.5510 357.00 329.5 10.0 3.466 2.513 5.979 2.38 55.lO 4.246 1.733 ,. _, 0.5920 356.20 328.7 10.8 3.429 2.534 S.964 2.35 54.80 4.249 l.715 
24 0.6330 357.90 330.4 11.5 3.418 2.556 5.974 2.34 54.50 4.265 l.709 

25 0.6730 · 357.00 329.5 12.3 3.381 2.585 5.966 2.31 54.10 4.275 1.690 

26 0.7140 357.90 330.4 13.0 3.361 2.599 5,960 2.29 53.90 4.280 1.681 

27 0.7550 357.90 330.4 13.7 3.332 2.614 5.946 2.27 53.70 4.280 !.666 

28 0.7960 356.20 328.7 14.5 3.286 2.628 5.914 2.25 53.50 4.271 t.643 

29 0.8370 355.40 327.9 15.2 3.250 2.635 5.885 2.23 53.40 4.260 1.625 

Specimen Parameter Initial Saturated Consolidated Final 

Moisture content: Moist soll+tare, gms. 248.400 1374.500 

Moisture content: Dry soil+tare, gms. 226.7.00 1195.400 

Moisture content: Tare, gms. 103.200 127.700 

Moisture,% 17.6 17.8 17.8 16.8 

Moist specimen weight;gms. 1184.7 

Diameter, in. ~on 2.80 2.80 .:..ov 

Area, in_2 6.16 6.16 6. 16 

Height, In, 5.54 5.54 5.54 
Net decrease in height, in. 0.00 0.00 

Wet Density, pcf 132.3 132.5 132.5 

Dry density, pcf 112.5 l 12.5 112.5 

Void ratlo 0.4707 0.4707 0.4707 

Saturation, 0/a 98.9 100.0 100.0 

Membrane modulus= 0.124105 kN/cm' 

Membrane thickness = 0.02 cm 

Filter paper coefficient= 0.00 I 926 kN/cm 

Filter paper coverage = 30% 

Consolidation cell pressure= 110.00 psi (7.920 tsf) 

Consolidation back pressure= 30.00 psi (2.160 tsf) 

Consolidation effective confining stress = 5. 760 tsf 

Strain rate, in./min. = 0.00 

Fail. Stress = 6.334 tsf at reading no. 33 

Ult. Stress = 6.334 tsf at reading no. 33 

Def. Doviator Minor Eff. Major Eff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % tsf tsf tsf R,,tio psi tsf jsf 

0 0.0000 3l.60 0.0 0.0 0.000 7.812 7.812 1.00 1.50 7.812 0.000 

0.0190 39.90 8.3 0.3 0.091 7.690 7.781 I.OJ 3.20 7.735 0.045 

2 0.0400 44.10 12.5 0.7 0.133 7.574 7.707 1.02 4.80 7.641 0.066 

3 0.0600 175.60 144.0 1.1 1.666 7.308 8.974 1.13 8.50 8.141 0.833 

4 0.0&10 240.50 208.9 1.5 2.407 6.926 9.333 1.35 13.80 8.130 1.203 

5 0.1010 291.30 259.7 1.8 2.981 6.466 9.447 1.46 20.20 7.956 1.491 

6 0.1220 329.60 298.0 2.2 3.408 5.983 9.391 1.57 26.90 7.687 1.704 

7 0.1420 362.00 330.4 2.6 3.764 5.479 9.244 1.69 33.90 7.361 1.862 

(_ 
8 0.1620 392.00 360.4 2.9 4.091 5.040 9.131 1.81 40.00 7.085 2.045 

9 0.1830 412.80 381.2 3.3 4.310 4.666 8.976 1.92 45.20 6.821 2.155 

I HOLCOMB FOUNDATION ENGINE;;RJNG CO. 
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Dot. Doviator Minor Eff. Majer Eff. Pore 
,,,. 

Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q G) No. in. Dial lbs. % tsf tsf !sf Ratio psi !sf t:sf -

JO 0.2030 432.80 401.2 3.7 4.519 4.363 8.883 2.04 49.40 6.623 2.260 

lJ 0.2240 446.90 415.3 4.0 4.660 4.140 8.800 2.13 52.50 6.470 2.330 

12 0.2440 465.20 433.6 4.4 4.847 3.9&2 8.828 2.22 54.70 6.405 2.423 

13 0.2650 471.00 439.4 4.8 4.892 3.852 8.744 2.27 56.50 6.298 2.446 

14 0.2850 483.50 451.9 5.1 5.012 3.766 8.778 2.33 57.70 6.272 2.506 

15 0.3060 490.20 458.6 5.5 5.066 3.694 8.760 2.37 58.70 6.227 2.533 

16 0.3260 503.50 47! .9 5.9 5.193 3.643 8.837 2.43 59.40 6.240 2.597 

17 0.3460 516.80 485.2 6.2 5.319 3.607 8.926 2.47 59.90 6.267 2.660 

18 0.3670 521.80 490.2 6.6 5.352 3.586 8.938 2.49 60.20 6.262 2.676 

19 0.3870 530.10 498.5 7.0 5.422 3.571 8.993 2.52 60.40 6.282 2.71 l 

20 0.4080 538.40 506.8 7.4 5.490 3.564 9.054 2.54 60.50 6.309 2.745 

21 0.4280 543.40 51 l.8 7.7 5.522 3.564 9.086 2.55 60.50 6.325 2.761 

22 0.4490 554.30 522.7 8.1 5.617 3.571 9.188 2.57 60.40 6.380 2.808 

23 0.4690 565.90 534.3 8.5 5.719 3.578 9.297 2.60 60.30 6.438 2.859 

24 0.4890 567.60 536.0 8.8 5.714 3.578 9.293 2.60 60.30 6.436 2.857 

25 0.5300 581.70 550.1 9.6 5.817 3.600 9.417 2.62 60.00 6.509 2.909 

26 0.5710 591. 70 560.l 10.3 5.874 3.636 9.510 2.62 59.50 6.573 2.937 

27 0.6120 605.00 573.4 11.0 5.964 3.665 9.629 2.63 59.10 6.647 2.982 

28 0.6530 615.00 583.4 11.8 6.018 3.701 9.719 2.63 . 58.60 6.710 3.009 

29 0.6940 626.70 595.l 12.5 6.087 3.737 9.824 2.63 58.10 6.780 3.044 

30 0.7350 638.30 606.7 13.3 6.153 3.773 9.926 2.63 57.60 6.849 3.077 

31 0.7760 649.10 617.5 14.0 6.209 3.816 10.025 2.63 57.00 6,921 3.l05 

32 0.8170 657.50 625.9 14.7 6.240 3.852 10.092 2.62 56.50 6.972 3.120 

33 0.8390 669.90 638.3 15.1 6.334 3.866 I 0.200 2.64 56.30 7.033 3.167 

c;.... __________ HOLCOMB FOUNDATION ENGINEER.ING CO. _________ ___. 
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Holcomb Foundation Engineering _ Grain Size Analysis 
21-112 1 3/4 1123/8 4 10 20 40 60 100 200 Hydromeler 100 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 2/8/2006 

Project: Mach #1 Mine 

Project No: H-05278 

Sieve Analysis .. ASTM c135 .. ssa 

Sample: Silty CLAY (CL) 

Sieve Openings us 
Standard Weight Percent Percent 

Inches Millimeters Sieve Size Retained Retained Finer 

1.5000 38.1000 1 -1 /2" 0.0 0.0 100.0 

1.0000 25.4000 1" 0.0 0.0 100.0 

0.7500 19.1000 3/4" 0.0 0.0 100.0 

0.5000 12.7000 1/2" 0.0 0.0 100.0 

3.7500 9.5200 3/8" 0.0 0.0 100.0 

0.1870 4.7600 No.4 2.1 0.9 99.1 

0.0790 2.0000 No. 10 4.6 2.0 98.0 

0.0469 1.1800 No. 16 4.6 2.0 98.0 

0.0331 0.8500 No. 20 8.6 3.8 96.2 

0.0165 0.4200 No. 40 12.6 5.5 94.5 

0.0117 0.2980 No. 50 12.6 5.5 94.5 

0.0083 0.2500 No. 60 22.2 9.8 90.2 

0.0059 0.1490 No. 100 34.6 15.2 84.8 

0.0029 0.0740 No.200 47.7 21.0 79.0 

Total Weight in Grams 227.20 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 

Project: Mach #1 Mine 
Proiect No: H-05278 

Sample 2 3 

Dish Number LL1 LL2 LL, 

Mass of can, W 1 (g) 34.70 

Mass of can+ moist soil, W2 (g) 62.B4 

Mass of can + dry soil, W3 (g) 54.52 

Moisture content, w (%) 41.98 

Number of blows, N 24 

Liquid Limit, LL 41.B 

Dish Number PL1 

Mass of can, W 1 (g) 39.76 

Mass of can+ moist soil, W, (g) 54.79 

Mass of can+ dry soil, W3 (g) 52.53 

Plastic Limtt, PL 17.7 
,•' 

( 
\., Pl= 24.1 

Plasticity Chart 

60 

50 

[ 40 
CH or OH 

" • .,, 
E 30 
.:!' 
:§ 

♦ ;;; 
~ 20 
[\. CL or OL ' 

MH or OH 

10 

CL-Ml l~L or DL 

0 ' 
0 1D 20 30 40 50 60 70 BO 90 100 

Li quid Limit (LL) 
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HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS - BITUMINOUS - CONCRETE - INVESTIGATIONS AND TESTING 

November 30, 2006 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

Williamson Energy LLC 
PO Box 99 
Johnston City, Illinois 62951 

Attention: Mr. James Plumley 

Re: Coarse Refuse Laboratory Tests 
Pond Creek Mine 
Jolmston City, Illinois 
HFE File H-05278 

Dear Sir: 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

618-529-5262 
800-333-17 40 

FAX 618-457-8991 

In accordance with your instructions, on November 17, 2006, we sampled coarse refuse at Mach 
Mine and performed laboratory tests on remolded samples. Results of the tests are as follows: 

Visual Classification: Coarse Coal Refuse (Shale, Coal, Sandstone Mixture) 

Proctor Test Results: 
Maximum Dry Unit Weight: 124.6 PCF 
Optimum Moisture Content: 9 .3 % 

Specific Gravity: 2.37 

Triaxial Test Results: 
Effective Cohesion: 0PSF 
Effective Phi Angle: 33.7 Degrees 

Permeability: 2 x 10-4 cm./sec. 

Results of the grain size analysis and the laboratory tests are attached. 
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Pond Creek Mine #1 Coarse Refuse Tests 
November 30, 2006 
Page2 

If you should have any questions, or ifwe can be of further assistance, please feel free to contact us 
at your convenience. 

Sincerely, 

1 copy: Justin Harry - Alliance Consulting 
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Holcomb Foundation Engineering Grain Size Analysis 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 11/30/2006 

Project: Coarse Refuse Disposal Area 
Pond Creek Mine Johnston City, Illinois 

Project No: H-05317 

Sieve Analysis• ASTM C136-96a 

Sample: Coarse Refuse 

Sieve Openings us 
Standard Weight Percent Percent 

Inches Millimeters Sieve Size Retained Retained Finer 

3 76.2 3" 0.0 0.0 100.0 
2.0000 50.8100 2" 619.6 9.5 90.5 
1.5000 38.1000 1 -1/2" 1124.0 17.2 82.8 
1.0000 25.4000 1 • 1696.2 25.9 74.1 
0.7500 19.1000 3/4" 2110.9 32.3 67.7 
0.5000 12.7000 1/2" 2513.0 38.4 61.6 
3.7500 9.5200 3/8" 3263.7 49.9 50.1 
0.1870 4.7600 No. 4 4310.7 65.9 34.1 
0.0790 2.0000 No. 10 5470.5 83.6 16.4 
0.0469 1.1800 No. 16 
0.0331 0.8500 No. 20 6004.4 91.8 8.2 
0.0165 0.4200 No. 40 6178.9 94.4 5.6 
0.0117 0.2980 No. 50 
0.0083 0.2500 No. 60 6267.8 95.8 4.2 
0.0059 0.1490 No. 100 
0.0029 0.0740 No. 200 6372.4 97.4 2.6 

Total Weight in Grams 6542.80 
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Project: 

Holcomb Foundation Engineering 

Pond Creek Mine 

Johnston City, Illinois 

Moisture Density Relationship 

Location: Coarse Refuse Disposal Area 

Project No.: H-05278 Proctor Test Results 
Soll Classification: 

Date: 

Test Data 

11/30/2000 

ASTM D-698 (standard) 

Moisture 

Content(%) 

7.6 

11.2 

12.0 

9.3 

Maximum Dry Density (PCF) 

Optimum Moisture Content(%) 

Dry Unit Wt. 

(PCF) 

122.8 

122.5 

120.4 

124.8 

Gray Coarse Refuse 

124.8 

9.3 

126.0 r------------------------------------, 
Proctor Curve 

125.0 

124.0 

;,:: 123.0 -·1: 
::, 

i:' 
C 

122.0 

121.0 

120.0 +---~-----------;----~--;--------------! 
7.0 8.0 9.0 10.0 11.0 12.0 

% Moisture 
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HOLCOMB FOUNDATION ENGINEERING CO., INC. 
( SOILS - BITUMINOUS - CONCRETE - INVESTIGATIONS AND TESTING 

' --------+---------------------------------

C 

Date: 

Project No.: 

Sample 

Coarse Refuse 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

Permeability Tests Results 
Laboratory Tests 
Coarse Refuse 

Pond Creek Mine - Johnston City, Illinois 

11/30/2006 Client: Pond Creek Mine 
Johnston City, Illinois 

H-05278 

Moisture Content(%) Dry Unit 
Death IF!.\ Before Test After Test Weiqht (PCF) 

7.7 11.8 119.3 

Permeability Tests performed in accordance with ASTM D-5084 

618-529-5262 
800-333-17 40 

FAX 618-457-8991 

Permeability 
ICm./Sec.) 

2 X 10-4 
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Project 

, (;<act# 

L,.;;~e 

In Place Mc 
Wet Wt. 
Pan 
Dry Wt. 
Mc(%) 

195.3 
94.2 

188.1 
7.7 

-

Pond Creek Mine 

H-05278 

11/30/2006 

After Test Mc 
Wet Wt. 
Pan 
Dry Wt. 
Mc(%) 
============= 

Time(hrs) Time(min) Quantity (cc) 
======== ======== 

7 
7 

7 
7 
7 

9 
9 
9 

26 
34 

33 
45 
47 

16 
23 
30 

============= 
24.7 

8.2 

24.5 
2.7 
0.8 

24.4 
9.6 
0.9 

PERMEABILITY TEST RESULTS 

Boring/Sample Coarse Refuse 
Depth 
Classification 

Diameter 2.8 Inch 
Length 5.6 Inch 

Unit VVeight (PCF) 
1300.4 SampleWt. 1161.8 
103.1 
1173.6 Wet UW= 128.5 

11.8 Dry UW= 119.3 
=======---------- ---========-====== 

Head (psi) Permeability (cm/sec) 
======- ---===========--=== 

1 

1 
1 

1 
1 

1.75E-04 

1.54E-04 
1.44E-04 

1.79E-04 
1.43E-04 

:::::;::::;;;::::::;::::;::::;::::; ------------- ==== === ======== - -- ---===== 
Average Permeability 1.63E-04 

======== ======== ------------- ---------=========== ====================-=== 
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9 Total Effective I I I I 

C, tsf 0.507 0 I . ' 
' ' 

d,, dea 18.5 33.7 I I 

Tanli 0.33 0.67 
I 

I I I 

I I I ' I ' I 

I ' ' I I 

- 6 
I I ' I I I A I I I ' I 

.!!l I I I , I 
, I I I 

.,; I ' 
,. I 

"' ' ' ' 
,_ I I I + ~ I I I I I 

.. 

(/) 
I I 

~ ~ 

"' 
I 

Q) 
.c I I ' I I I I 
(/) 3 I I I 

I ' " I 

I I 
I I 

~, I 
I 

I 
I I 

' 
I 

I 
I ' I 

0 I I I I I 

0 3 6 9 12 15 18 

Total Nonnal Stress, !sf --

Effective Nonnal Stress, tsf - - -

9 I I , I I 
Sample No. 1 2 3 

I 
, 
, 

I I ' Water Content, 10.1 10.8 10.3 

7.5 
I Dry Density, pcf 118.7 117.8 118.7 

I 
I '" Saturation, 97.0 99.8 99.3 
I 3 "" E Void Ratio 0.2470 0.2558 0.2468 

- 6 Diameter, in. 2.80 2.80 2.80 
.!!l 
.,; I Height, in . 5.65 5.57 5.60 

"' Q) I Water Content, 10.4 10.8 10.4 

"' (/) 4.5 
I Dry Density, pcf 118.7 117.8 118.7 

I 

.9 
;;; 

2 
Ql Saturation, 100.0 100.0 100.0 

.!!! 
I-

> I ~ Void Ratio 0.2470 0.2558 0.2468 
co 3 Diameter, in. 2.80 2.80 2.80 
0 I I I 1 

I Height, in. 5.65 5.57 5.60 
-, 

I Strain rate, in./min. O.QJ 0.01 0.01 
I I I I 

1.5 I I I Back Pressure, tsf 3.60 3.60 2.16 
, 

I I Cell Pressure; lsf 5.04 6.48 7.92 
I I I I 

0 I I I , I Fail. Stress, tsf 2.78 3.83 6.76 

0 5 10 15 20 Total Pore Pr., tsf 3.86 4.96 5.23 

Axial Strain, % Ult. Stress, tsf 2.77 3,83 6.76 

Total Pore Pr., tsf 3.85 4.95 5.23 

Type of Test: 
o-1 Failure, tsf 3.96 5.35 9.44 

CU with Pore Pressures 
'ff3 Failure. tsf 1.18 1.52 2.69 

Sample Type: Remolded Client: Pond Creek Mine 

Description: Coarse Coal Refuse 
Project: Coarse Refuse Laboratory Tests 

Assumed Specific Gravity= 2.37 Location: Coarse Refuse Stockpile 

Remarks: Sample Number: Coarse Refuse 

Proj. No.: H-05278 Date: 11/17/06 

TRIAXIAL SHEAR TEST REPORT 

Plate 
HOLCOMB FOUNDATION ENGINEERING CO. 

Tested By: ""L"'C __________ Checked By: ~T~H _________ _ 
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6 Peak Strength 
_,.,. _,.,. -Total Effective _,.,. ..... 

a= 0.52 tsf 0.00 tsf 
_,.,. 

_,.,. 
e<= 17.4 deg 29.4 deg 1--_,.,. 

tan a= 0.31 0.56 
_,.,. ---_ _,.,. 

4 

_,.,.1 1.-----' l,, _,.,. v--- ......... 1 

---✓ 2 
ri- _,.,. Sl:::: --- V _,.,. 

/ 
_,.,. 

/ 
2 

~ v y A ,, 
~ .......... -,v y ,(11 y 

0 
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p, tsf 
Stress Paths: Total --- Effective - - -

Client: Pond Creek Mine 

Project: Coarse Refuse Laboratory Tests 

Location: Coarse Refuse Stockpile Sample Number: Coarse Refuse 

Project No,: H-05278 Plate I HOLCOMB FOUNDATION ENGINEERING co. 

Tested By: .,,L""C'----------- Checked By: _.T.,_H'-----------
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TRIAXIAL COMPRESSION TEST 
CU with Pore Pressures 

Date: 11/17/06 

Client: Pond Creek Mine 

Project: 
Location: 

Sample Number: 

Coarse Refuse Laboratory Tests 

Coarse Refuse Stockpiie 
Coarse Refuse 

De•cription: Coarse Coal Refuse 

Remarks: 
Type of Sample: Rernolded 

Assumed Specific Gravlty=2.37 LL= 

Test Method: COE uniform strain 

Specimen Parameter Initial 

Moisture content: Moist soll+tare, gms. 226.800 

Moisture content: Dry soi!+tare1 gms. 

Moisture content: Tare, gms, 

Moisture,¾ 
Moist specimen weight, gms. 

Diameter, in, 

Area, in.: 

Height, in. 

Net decrease in height, in. 

Wet Density, pcf 

Dry density, pcf 

Void ratio 

Saturation, % 

Membrane modulus= 0.124105 kN/crn2 

Membrane thickness = 0.02 cm 

Filter paper coefficient= 0.001926 kN/cm 

Filter paper coverage = 50% 

218.600 
137.500 

10.1 

1193.1 

2.80 

6.16 

5.65 

130.6 

118.7 

0.2470 

97.0 

Consolidation cell pressure= 70.00 psi (5.040 tsf) 

Consolidation back pressure= 50.00 psi (3.600 tsf) 

Consolidation effective confining stress = 1.440 tsf 

Strain rate, in./min. = 0.01 
Fail. Stress= 2.778 tsf at reading no. 41 

Ult. Stress = 2.767 tsf at reading no. 42 

PL• 

Saturated 

10.4 

2.80 

6.16 

5.65 

0.00 

131.0 

118.7 
0.2470 

100.0 

Pl= 

Consolidated 

10.4 

2.80 

6.16 

5.65 
0,00 

131.0 

118.7 
0.2470 

100.0 

11/30/2006 

10:19AM 

Final 

1320.700 

1195.800 
107.600 

11.5 

i....---------- HOLCOMB FOUNDATION ENGINEERING CO. ---------......J 



R19334

Def. Devlator Minor Eff. Major Eff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

( No. in. Dial lbs. % tsf tsf tsf Ratio psi tsf tsf 

0 0.0010 46.60 0.0 0.0 0.000 l.498 1.498 1.00 49.20 1.498 0.000 

0.0180 160.60 114.0 0.3 1.329 1.152 2.481 2.15 54.00 1.816 0.664 

2 0.0390 I 89.70 143.1 0.7 1.662 1.001 2.663 2.66 56.10 1.832 0.831 

3 0.0590 205.60 159.0 i.O i.840 0.929 2.769 2.98 57.10 1.849 0.920 

4 0.0800 212.20 165.6 1.4 1.909 0.907 2.816 . 3.10 57.40 l.862 0.955 

5 0.1000 218.90 172.3 1.8 1.979 0.900 2.879 3.20 57.50 l.890 0.990 

6 0.1200 232.20 185.6 2.1 2.125 0.900 3.025 3.36 57.50 1.962 1.062 

7 0.1410 240.50 193.9 2.5 2.211 0.907 3.118 3.44 57.40 2.013 1.106 

8 0.1610 245.50 198.9 2.8 2.260 0.914 3.174 3.47 57.30 2.044 1.130 

9 0.1820 252.20 205.6 3.2 2.327 0.922 3.249 3.53 57.20 2.085 1.164 

10 0.2020 253.80 207.2 3.6 2.337 0.936 3.273 3.50 57.00 2.104 1.168 

11 0.2230 250.50 203.9 3.9 2.291 0.958 3.248 3.39 56.70 2.103 l.145 

12 0.2430 261.30 214.7 4.3 2.403 0.972 3.375 3.47 56.50 2.173 1.201 

13 0.2630 266.30 219.7 4.6 2.450 0.979 3.429 3.50 56.40 2.204 1.225 

14 0.2840 266.30 219.7 5.0 2.440 0.994 3.434 3.46 56.20 2.214 1.220 

15 0.3040 272.10 225.5 5.4 2.495 1.008 3.503 3.48 56.00 2.256 1.248 

16 0.3250 274.60 228.0 5.7 2.513 1.022 3.536 3.46 55.80 2.279 1.257 

17 0.3450 268.00 221.4 6.1 2.431 l.037 3.468 3.34 55.60 2.252 l.216 

18 0.3660 273.00 226.4 6.5 2.476 1.051 3.527 3.36 55.40 2.289 1.238 

19 0.3860 278.00 231.4 6.8 2.521 1.058 3.580 3.38 55.30 2.319 1.261 

20 0.4070 278.00 231.4 7.2 2.511 1.066 3.577 3.36 55.20 2.321 1.256 

21 0.4270 283.00 236.4 7.5 2.556 l.073 3.629 3.38 55.10 2.351 1.278 

22 0.4470 284.60 238.0 7.9 2.563 1.080 3.643 3.37 55.00 2.362 1.282 

23 0.4680 278.80 232.2 8.3 2.491 1.087 3.578 3.29 54.90 2.333 l.245 

24 0.4880 286.30 239.7 8.6 2.561 1.087 3.648 3.36 54.90 2.368 1.281 

25 0.5090 290.40 243.8 9.0 2.594 1.094 3.689 3.37 54.80 2.392 1.297 

26 0.5290 292.10 245.5 9.3 2.602 1.102 3.704 3.36 54.70 2.403 1.301 

27 0.5500 298.80 252.2 9.7 2.662 1.109 3.771 3.40 54.60 2.440 1.331 

28 0.5700 299.60 253.0 IO.I 2.660 1.116 3.776 3.38 54.50 2.446 1.330 

29 0.5910 294.60 248.0 10.4 2.597 1.116 3.713 3.33 54.50 2.415 1.299 

30 0.6110 302.10 255.5 10.8 2.665 1.123 3.788 3.37 54.40 2.456 1.333 

31 0.6310 306.30 259.7 11.2 2.698 1.130 3.828 3.39 54.30 2.479 1.349 

32 0.6520 306.30 259.7 11.5 2.687 l.130 3.817 3.38 54.30 2.474 1.343 

33 0.6720 312.10 265.5 11.9 2.736 l.145 3.881 3.39 54.10 2.513 1.368 

34 0.6930 309.60 263.0 12.2 2.699 1.145 3.843 3.36 54.10 2.494 1.349 

35 0.7130 308.80 262.2 12.6 2.680 l.152 3.832 3.33 54.00 2.492 l.340 

36 0.7340 309.60 263.0 13.0 2.676 1.159 3.835 3.31 53.90 2.497 1.338 

37 0.7540 315.40 268.8 13 .3 2.724 1.166 3.891 3.34 53.80 2.528 1.362 

38 0.7750 316.20 269.6 i3.7 2.721 l.166 3.887 3.33 53.80 2.527 1.360 

39 0.7950 323.70 277.1 14.1 2.785 1.181 3.966 3.36 53.60 2.573 1.392 

40 0.8150 325.40 278.8 14.4 2.790 1.181 3.971 3.36 53.60 2.576 l.395 

41 0.8360 325.40 278.8 14.8 2.778 l.I 81 3.959 3.35 53.60 2.570 l.389 

42 0.8560 325.40 278.8 I 5.1 2.767 l.188 3.955 3.33 53.50 2.571 1.383 

.._ __________ HOLCOMB FOUNDATION ENGINEERING CO. ------------1 
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Specimen Parameter Initial Saturated Consolidated Final 

Moisture content: Moist soil+tare, gms. 211.600 1335.900 

Moisture content: Dry soil+ta:-e, gms. 203.200 1222.200 

Moisture content: Tare, gms. 125.200 134.800 

Moisture,% 10.8 10.8 10.8 10.5 

Moist specimen weight, gms. 1175.1 

Diameter, in. 2.80 2.80 2.80 

Area, ln.2 6.16 6.16 6.16 

Height, In. 5.57 5.57 5.57 

Net decrease in height, in. 0.00 0.00 

Wet Density, pcf 130.5 130.5 130.5 

Dry density, pcf 117.8 117.8 117.8 

Void ratio 0.2558 0.2558 0.2558 

Saturation, o/o 99.8 100.0 100.0 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness= 0.02 cm 

FIiter paper coefficient= 0.001926 l'"..N/cm 

FIiter paper coverage = 50% 

Consolidation cell pressure= 90.00 psi (6.480 tsf) 

Consolidation back pressure= 50.00 psi (3.600 tsf) 

Consolidation effective confining stress= 2.880 tsf 

Strain rate, ln.lmin. = 0.01 

Fall. Stress= 3.829 tsf at reading no. 40 

( 
Ult. Stress = 3.828 tsf at reading no. 41 

Def. Deviator Minor Eff. Major Elf. Pore 
' Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. In. Dial lbs. % tsf tsf tsf Ratio psi tsf tsf 

0 0.0000 51.60 0.0 0.0 0.000 3.377 3.377 1.00 43.10 3.377 0.000 

0.0190 185.60 134.0 0.3 1.562 2.340 3.902 1.67 57.50 3.121 0.781 

2 0.0400 233.00 I 81.4 0.7 2.106 1.814 3.920 2.16 64.80 2.867 1.053 

3 0.0600 253.00 201.4 I.I 2.330 1.562 3.892 2.49 68.30 2.727 l.i65 

4 0.0810 263.80 212.2 1.5 2.445 1.433 3.878 2.71 70.10 2.655 1.223 

5 0.1010 270.50 218.9 1.8 2.513 1.346 3.860 2.87 71.30 2.603 1.257 

6 0.1220 274.60 223.0 2.2 2.550 1.289 3.839 2.98 72.10 2.564 1.275 

7 0.1420 281.30 229.7 2.5 2.617 1.260 · 3.877 3.08 72.50 2.569 1.309 

8 0.1620 287.10 235.5 2.9 2.674 1.238 3.912 3.16 72.80 2.575 1.337 

9 0.1830 291.30 239.7 3.3 2.711 1.23] 3.942 3.20 72.90 2.587 1.355 

JO 0.2030 297.10 245.5 3.6 2.766 1 .224 3.990 3.26 73.00 2.607 1.383 

11 0.2240 301.30 249.7 4.0 2.802 1.224 4.026 3.29 73.00 2.625 1.401 

12 0.2440 305.40 253.8 4.4 2.838 1.224 4.062 3.32 73.00 2.643 1.419 

13 0.2650 309.60 258.0 4.8 2.873 1.224 4.097 3.35 73.00 2.661 1.437 

14 0.2850 315.40 263.8 5.1 2.927 1.231 4.158 3.38 72.90 2.695 1.463 

15 0.3060 320.40 268.8 5.5 2.970 1.238 4.209 3.40 72.80 2.724 1.485 

16 0.3260 326.20 274.6 5.9 3.023 1.246 4.269 3.43 72.70 2.757 1.512 

17 0.3460 330.40 278.8 6.2 3.058 1.253 4.310 3.44 72.60 2.782 1.529 

18 0.3670 334.60 283.0 6.6 3.09] 1.267 4.358 3.44 72.40 2.813 1.546 

l 
19 0.3870 341.20 289.6 6.9 3.151 1.282 4.433 3.46 72.20 2.857 1.576 

20 0.4080 346.20 294.6 7.3 3.192 1.296 4.488 3.46 72.00 2.892 1.596 

21 0.4280 351.20 299.6 7.7 3.234 1.310 4.544 3.47 71.80 2.927 1.617 

HOLCOMB FOUNDATION ENGINEERING CO. 
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Def. Deviator Minor Eff. Major Eff. Pore @ 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. In. Dial lbs. ¾ !sf !sf !sf Ratio psi !sf !sf 

22 0.4490 357.00 305.4 8.1 3.283 1.318 4.601 3.49 71.70 2.959 1.642 

23 0.4690 359.50 307.9 8.4 3.297 1.332 4.629 3.48 71.50 2.981 1.649 

24 0.4890 362.80 311.2 8.8 3.319 1.339 4.659 3.48 71.40 2.999 1.660 

25 0.5100 368.70 317.1 9.2 3.368 1.346 4.715 3.50 71.30 3.031 1.684 

26 0.5300 374.50 322.9 9.5 3.416 1.361 4.777 3.51 71.10 3.069 1.708 

27 0.5510 377.00 3l5.4 9.9 3.429 1.368 4.797 3.51 71.00 3.082 1.714 

28 0.5710 381.20 329.6 10.2 3.459 1.368 4.827 3.53 71.00 3.098 1.730 

29 0.5920 384.50 332.9 10.6 3.479 1.382 4.861 3.52 70.80 3.122 1.739 

30 0.6120 386.20 334.6 11.0 3.483 1.390 4.872 3.51 70.70 3.131 1.741 

31 0.6330 392.00 340.4 11.4 3.528 1.397 4.925 3.53 70.60 3.161 1.764 

32 0.6530 397.00 345.4 I 1.7 3.565 1.411 4.977 3.53 70.40 3.194 1.783 

33 0.6730 400.30 348.7 12.1 3.585 1.426 5.010 3.51 70.20 3.218 1.792 

34 0.6940 406.10 354.5 12.5 3.629 1.440 5.069 3.52 70.00 3.254 1.814 

35 0.7140 410.30 358.7 12.8 3,657 1.454 5.111 3.51 69.80 3.283 1.828 

36 0.7350 413.60 362.0 13.2 3.674 1.469 5.143 3.50 69.60 3.306 1.837 

37 0.7550 420.30 368.7 13.6 3.727 1.483 5.210 3.51 69.40 3.347 1.863 

38 0.7760 423.60 372.0 13.9 3.744 1.498 5.242 3.50 69.20 3.370 1.872 

39 0.7960 427.80 376.2 14.3 3,770 1.505 5.275 3.51 69.10 3.390 1.885 

40 0.8170 435.30 383.7 14.7 3.829 1.519 5.348 3.52 68.90 3.434 1.914 

41 0.8370 436.90 385.3 15.0 3.828 1.526 5.355 3.51 68.80 3.441 1.914 

.._ __________ HOLCOMB FOUNDATION ENGINEERING CO. ---------......i 
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Specimen Parameter Initial Saturated Consolidated Final 

Moisture content: Moist soll+tare, gms. 184.300 1333.800 © ( Mc!sture content: Ory soi!+tare, gms. 177.100 1230.400 

Moisture content: Tare, gms, 107.500 135.300 

Moisture,¾ 10.3 10.4 10.4 9.4 

Moist specimen weight, gms. 1185.2 

Diameter, in. 2.80 2.80 2.80 

Area, in.2 6.16 6.16 6.16 

Height, in. 5.60 5.60 5.60 

Net decrease In height, in. 0.00 0.00 

Wet Density, pcf 130.9 131.0 131.0 

Dry density, pcf I 18.7 118.7 118.7 

Void ratio 0.2468 0.2468 0.2468 

Saturation, ¾ 99.3 100.0 100.0 

Membrane modulus= 0.124105 kN/cm2 

.... _.1- ... - ...... +l-.: ... 1, ......... _ - (\ (\') ,.. ..... 
n11,:;u1u1 "'""' uuvn."'"'"""" - v,v~ ,.,~u 

Filter paper coefficient= 0.0019261'.N/cm 

Filter paper coverage = 50% 

Consolidation cell pressure= ll0.00 psi (7.920 tsf) 

Consolidation back pressure = 30.00 psi (2. I 60 tsf) 

Consolidation effective confining stress= 5.760 tsf 

Strain rate, ln.lmin. = 0.01 

Fail. Stress = 6. 758 tsf at reading no. 42 

Ult. Stress= 6.758 tsfat reading no. 42 

Def. Deviator Minor Eff. Major Eff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. In. Dial lbs. % tsf tsf tsf Ratio psi tsf tsf 

0 0.0000 25.00 0.0 0.0 0.000 6.588 6.588 1.00 18.50 6.588 0.000 

0.0190 88.20 63.2 0.3 0.736 6.458 7.195 I.I I 20.30 6.827 0.368 

2 0.0400 309.60 284.6 0,7 3.304 5.623 8.927 1.59 31.90 7.275 1.652 

3 0.0600 397.00 372.0 I.I 4.303 4.795 9.098 1.90 43.40 6.947 2.152 

4 0.0810 428.60 403.6 1.4 4.651 4.234 8.885 2.10 51.20 6.559 2.326 

5 0.1010 441.90 416.9 1.8 4.787 3.830 8.617 2.25 56.80 6.224 2.393 

6 0.1220 449.40 424.4 2.2 4.854 3.521 8.375 2.38 61.10 5.948 2.427 

7 0.1420 460.20 435.2 2.5 4,960 3.283 8.243 2.51 64.40 5.763 2.480 

8 0.1620 467.70 442.7 2.9 5.027 3.017 8.044 2.67 68.10 5.530 2.513 

9 0.1830 476.00 451.0 3.3 5.101 2.837 7.938 2.80 70.60 5.387 2.551 

10 0.2030 483.50 458.5 3.6 5.167 2.693 7.860 2.92 72.60 5.276 2.583 

11 0.2240 489.30 464.3 4.0 5.212 2.585 7.797 3.02 74.10 5.191 2.606 

12 0.2440 495.20 470.2 4.4 5.258 2.491 7.750 3.11 75.40 5.120 2.629 

13 0.2650 505.20 480.2 4.7 5.349 2.419 7.768 3.21 76.40 5.094 2.675 

14 0.2850 511.00 486.0 5.1 5.394 2.369 7.762 3.28 77.10 5.066 2.697 

15 0.3060 518.50 493.5 5.5 5.455 2.333 7.788 3.34 77.60 5.060 2.728 

16 0.3260 526.80 501.8 5.8 5.526 2.304 7.830 3.40 78.00 5.067 2.763 

17 0.3460 533.50 508.5 6.2 5.579 2.297 7.875 3.43 78.10 5.086 2.789 

18 0.3670 539.30 514.3 6.6 5.620 2.326 7.945 3.42 77.70 5.135 2.810 

/ 
19 0.3870 548.40 523.4 6.9 5.697 2.275 7.972 3.50 78.40 5.124 2.849 

I 20 0.4080 555.90 530.9 7.3 5.756 2.261 8.016 3.55 78.60 5.139 2.878 
\._-

21 0.4280 565.90 540.9 7.6 5.841 2.261 8.102 3.58 78.60 5.181 2.921 

HOLCOMB FOUNDATION ENGINEERING CO. 
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Def. Deviator Minor Elf. Major Elf. Pore 

® Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. In. Dial lbs. % tsf Isl tsf Ratio psi tsf tsf 

22 0.4490 569.20 544.2 8.0 5.853 2.268 8.121 3.58 78.50 5.195 2.927 

23 0.4690 575.10 550.1 8.4 5.894 2.282 8.176 3.58 78.30 5.229 2.947 

24 0.4890 584.20 559.2 8.7 5.968 2.297 8.265 3.60 78.10 5.281 2.984 

25 0.5100 592.50 567.5 9.1 6.031 2.311 8.343 3.61 77.90 5.327 3.016 

26 0.5300 599.20 574.2 9.5 6.079 2.333 8.411 3.61 77.60 5.372 3.039 

27 0.5510 605.90 580.9 9.8 6.124 2.354 8.479 3.60 '/7.30 5.416 3.062 

28 0.5710 613.30 588.3 10.2 6.178 2.362 8.539 3.62 77.20 5.450 3.089 

29 0.5920 617.50 592.5 10.6 6.196 2.405 8.601 3.58 76.60 5.503 3.098 

30 0.6120 626.70 601.7 10.9 6.267 2.527 8.794 3.48 74.90 5.661 3.133 

31 0.6330 638.30 613.3 11.3 6.361 2.426 8.787 3.62 76.30 5.607 3.180 

32 0.6530 644.10 619.1 11.7 6.395 2.448 8.843 3.61 76.00 5.646 3.198 

33 0.6730 650.80 625.8 12.0 6.438 2.477 8.915 3.60 75.60 5.696 3.219. 

34 0.6940 656.60 631.6 12.4 6.470 2.498 8.968 3.59 75.30 5.733 3.235 

35 0.7140 662.50 637.5 12.8 6.504 2.506 9.009 3.60 '7C "In 5.758 3.252 I.J,,1,,V 

36 0.7350 669.10 644.1 13.l 6.543 2.542 9.085 3.57 74.70 5.813 3.271 

37 0.7550 678.30 653.3 13.5 6.609 2.563 9.172 3.58 74.40 5.868 3.305 

38 0.7760 684.10 659.1 13.9 6.639 2.585 9.224 3.57 74.10 5.904 3.319 

39 0.7960 690.70 665.7 14.2 6.678 2.614 9.291 3.55 73.70 5.952 3.339 

40 0.8170 699.10 674.1 14.6 6.732 2.635 9.367 3.55 73.40 6.001 3.366 

41 0.8370 701.60 676.6 14.9 6.729 2.700 9.429 3.49 72.50 6.065 3.365 

42 0.8570 707.40 682.4 15.3 6.758 2.686 9.444 3.52 72.70 6.065 · 3.379 

/' 

( 
•. 
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Holcomb Foundation 
Engineering Co. 
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Holcomb Foundation 

LOG of BORING .8293 Engineering Co . 
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Holcomb Foundotion 

LOG of BORING .B294 Engineering Co. 
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Holcomb Foundation 

LOG of BORING B297 Engineering Co. 
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Holcomb Foundation 
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( 
COARSE COAL REFUSE PLACEMENT GUIDELINES 

POND CREEK MINE NO. 1 
COAL REFUSE DISPOSAL FACILITY NO. 2 

MACH MINING, LLC 
WILLIAMSON, ILLINOIS 

INTRODUCTION 

This coal refuse placement plan is intended to serve as a guidance document for the 

placement of coarse coal refuse at the Pond Creek Mine No. I coal refuse disposal area 

which serves Mach Mining, LLC's (Mach Mining) Pond Creek Mine No. 1 coal 

preparation plant located in Williamson County, Illinois. The information contained 

herein is sufficiently detailed to provide Mach Mining with the technical guidance 

required to perform coal refuse disposal operations in a manner consistent with generally 

accepted construction techniques and sound engineering practice. This plan has been 

developed based on our understanding of the proposed production rates, proposed 

placement techniques, and the heavy equipment available for use at the facility, as 

provided by Mach Mining. The general placement technique for the coarse coal refuse 

proposed by Mach Mining is to discharge the refuse from a conveyor belt into a stockpile 

adjacent to the active work surface of the disposal area. Tracked dozers will then be used 

to push the refuse contained in the stockpile across the work surface in lifts. 

HEAVY EQUIPMENT AND ESTIMATED PRODUCTION CAPABILITY 

As provided by Mach Mining, two Caterpillar D-9 tracked type dozers and one D-10 

tracked type dozer will be available for use at the disposal facility. The D-9 dozers will 

be dedicated to placing refuse at disposal facility. The D-10 dozer will be utilized at the 

disposal facility on an as needed basis and be a backup dozer for the D-9 dozers in the 

event of unexpected downtime. The D-10 will also be used to perform other task at the 

mine facility. Both the D-9 and D-10 dozers are equipped with a reclamation universal 

blade which has added capacity over a standard universal blade. 

Utilizing information and procedures contained in the Caterpillar Performance 

Handbook, Edition 33, the estimated production capability for each of the dozers was 

determined. The procedures require obtaining the maximum estimated production 

capability of the machine for an average distance of push from a chart and applying 

appropriate correction factors to the maximum production in order to estimate on the job 

performance. 

1 
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The estimated production capability of the D-9 dozer was determined to be 136 cubic 

yards/hour at an average push distance of 600 feet and 170 cubic yards/hour at an average 

push distance of 500 feet. The estimated production capability of the D-10 dozer was 

determined to be 256 cubic yards/hour at an average push distance of 600 feet and 292 

cubic yards/hour at an average push distance of 500 feet. One of the correction factors 

used to estimate the production capability provided that each dozer would place refuse 

for 45 minutes of each hour worked. This factor allows approximately 2 hours per each 

10 hour work shift for work surface grading, backblading and compaction. The 

supporting calculations are attached. 

The information taken from the handbook and used to determine these production rates is 

based on a wide variety of job conditions and should only be considered estimates. The 

only correct way to determine machine performance is by measuring on the job 

production. 

PRODUCTION RATE AND OPERATING SCHEDULE 

As provided by Mach Mining, coarse coal refuse production is estimated to be 2.53 x 106 

1 cubic yards per year or 486 cubic yards per hour. Mach Mining is projecting to be 

"- operating on a double shift, 20 hour per day, 5 days per week work schedule. 

REFUSE PLACEMENT 

Coarse coal refuse will be transported to the work surface by a conveyor belt and 

discharged at two different locations from a stacker belt into stockpiles located adjacent 

to the active work surfaces. The refuse production will be divided by approximately 50 

percent between the two different stockpile locations. The dozers will be used to push 

the refuse out of the stockpiles onto the two work surfaces in lifts. The dozers will also 

be used to provide compactive effort to the refuse. 

Comparing the production rates and work schedule to the estimated production capability 

of the dozers indicates that both of the D-9 dozers and the D-10 dozer will be required to 

manage the refuse production. One D-9 dozer will be required to place refuse on a full 

time basis from each stockpile area. The D-10 will be required to provide additional 

placement capacity for an estimated combined maximum time of 10 hours per day. The 

dozers will be able to place the refuse in lifts extending an average distance of 500 to 600 

feet from the stockpile. 
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Refuse shall be placed in lifts at the thickness specified in the Technical Specifications. 

The work surface should be graded to drain surface water away from the refuse stockpile 

area. As a section of the lift is completed the area should be back bladed to eliminate 

windrows. With each backblade pass the dozer should be offset one half of the dozer 

width to provide compactive effort over the work surface. The field density testing 

program will indicate if additional passes are required. 

Mach Mining proposes to construct the embankment in 500 to 600 feet long sections. 

Each section will be completed from the foundation to the proposed crest elevation. As 

each section is completed, the conveyor belt and stacker will be advanced on the 

completed section. The refuse belt discharge point shall be positioned so that the 

stockpile is over top of the previously placed and compacted refuse. 

Each of the proposed stacker belts which will discharge the refuse is approximately 29 

feet high. Assuming that the natural angle ofrepose of the refuse is 36', each belt will 

stockpile approximately 1,800 cubic yards or a total of3,600 cubic yards for both belts. 

This volume provides approximately 8 hours of refuse production storage. This storage 

volume should be adequate to provide time for the dozers to perform other tasks on the 

work surface. 

These recommendations are based on information contained in the Caterpillar 

Performance Handbook. This information has been developed from studies performed at 

various job sites operating under various conditions and should only be considered 

estimates of performance. These guidelines may have to be altered to best suit actual 

field conditions. 
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( 

SUBSIDENCE MONITORING PLAN 

Installation and Location 

Subsidence monuments will be installed in accordance with the details included on Drawing No. 
B05-330-Al. 

Baseline Stations have been installed on 25-foot spacing for Baselines A through E. The 
baselines are shown on Drawing No. B05-330-M36. 

Baseline A has been installed along the centerline of the first panel. The direction of the baseline 
will be east to west and will start at a point 700 feet west of the initial longwall face. The 
baseline will extend 600 feet to the west. 

Baseline B has been installed at a point 700 feet west of the initial longwall face. Baseline B will 
run from north to south. The baseline will begin at a point 500 feet north of the tail entry of the 
longwall panel and extend south to a point 600 feet south of the tail entry. 

Baseline Chas been installed at a point 500 feet north of the tail entry for Panel 2 and extend 
south to a point 600 feet south of the Panel 2 tail entry. The purpose for this baseline is to 
determine the effect on the chain pillars left between the longwall panels after mining on both 
sides of the chain pillars. 

Baseline D has been installed in the northeast corner of Panel 1 and extend at an Azimuth of 45 
degrees for a distance of 500 feet. It will extend to the southwest at an Azimuth of 225 degrees 
for a distance of 500 feet. This baseline provides information on surface subsidence in the panel 
corners. 

Baseline E will be installed in the Phase IV footprint on 50 foot spacing. This baseline will 
provide inforn1ation as to when subsidence is substantially complete. Control points have been 
installed beyond the baselines in locations that will not subside. 

Monitoring 

The monitoring will consist of collecting data including elevation, coordinates in east and north 
planes, date of monitoring, time of monitoring and the location of the longwall face by its 
underground survey station. 

Baselines A and B will be monitored at the following intervals: 

• When the longwall face is within 300 feet of Baseline B; 
• When the longwall face is near Baseline B; 
• When the longwall face is 300 feet beyond Baseline B. 
• Additional data will be collected based at the following events: 

Four consecutive days after the Longwall Face has reached Baseline B; 
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Two weeks after the Longwall Face has reached Baseline B; 
Four weeks after the Longwall Face has reached Baseline B; 
Three months after the Longwall Face has reached Baseline B; 
Six months after the Longwall Face has reached Baseline B; 
Nine months after the Longwall Face has reached Baseline B; 
One year after the Longwall Face has reached Baseline B. 

Baseline C will be monitored at the following intervals for Longwall Panel I: 

• When the longwall face is within 300 feet of Baseline C; 
• When the longwall face is near Baseline C; 
• When the longwall face is 300 feet beyond Baseline C; 
• Additional data will be collected based on the following: 

Four consecntive days after the Longwall Face has reached Baseline C; 
Two weeks after the Longwall Face has reached Baseline C; 
Four weeks after the Longwall Face has reached Baseline C; 
Three months after the Longwall Face has reached Baseline C; 
Six months after the Longwall Face has reached Baseline C; 
Nine months after the Longwall Face has reached Baseline C; 
One year after the Longwall Face has reached Baseline C. 

Baseline C will be monitored at the following intervals for Longwall Panel 2: 

• When the longwall face is within 300 feet of Baseline C; 
• When the longwall face is near Baseline C; 
• When the longwall face is 300 feet beyond Baseline C; 
• Additional data will be collected based on the following: 

Four consecntive days after the Longwall Face has reached Baseline C; 
Two weeks after the Longwall Face has reached Baseline C; 
Four weeks after the Longwall Face has reached Baseline C; 
Three months after the Longwall Face has reached Baseline C; 
Six months after the Longwall Face has reached Baseline C; 
Nine months after the Longwall Face has reached Baseline C; 
One year after the Longwall Face has reached Baseline C. 

Baseline D will be monitored at the following schedule: 

• Before the longwall face begins production in the first panel; 
• Weekly until the face is within 300 feet of Baseline B; 
• Additional data will be collected based on the following: 

Two weeks after the Longwall Face has reached Baseline B; 
Four weeks after the Longwall Face has reached Baseline B; 
Three months after the Longwall Face has reached Baseline B; 
Six months after the Longwall Face has reached Baseline B; 
Nine months after the Longwall Face has reached Baseline B; 
One year after the Longwall Face has reached Baseline B. 

G) 
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C 

This data will be used to compare the actual subside profile to the theoretical profile contained in 
this application. 

Baselines E and F are proposed to determine when subsidence is complete for the area overlying 
Phase 4. Baselines E and F will be inside the Phase 4 cell as shown on Drawing No. B05-330-
M36. 

Stations will be installed on SO-foot spacings along Baseline E. 

Baselines E and F will be monitored when the longwall face is within 3 00 feet of Baseline E and 
F until the longwall face is 300 feet beyond Baselines E and F. 

The recorded data will be maintained at the mine office. 

G) 
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APPENDIXG 

PUMP SPECIFICATIONS 

The following specifications are for a pump capable of evacuating 1902 gpm with 32.5 feet 
of static head during Phases 4 through 6 construction until the Phase 7 decant is installed. 

If this particular pump is not utilized, any equally sized pump will be maintained. 
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The Godwin CD300M Dri-Prime pump is a 12 inch (300mm) centrifugal trash pump perfect for your biggest jobs. Offering Rows lo 6,000 gallons per minute (380 liters per second), discharge heads lo 200 feet (60 meters), and solids handling to 3-3/ 4" {95mm) in diameter, the CD300M moves large volumes of water and provides automatic self-priming lo 28 feet. For intermittent Rows, the double high pressure mechanical seal means the CD300M can run dry indefinitely without damage. And the underslung discharge flange makes pump connections easy and efficient. When your job calls for both high volume and high head, the Godwin CD300M is the pump that does it all. 

Features 

• Direct drive automatic priming 12" (300mm) high volume centrifugal pump with vacuum priming compressor mounted to a diesel engine. Also available in electric drive or as bore shaft pumpend. 
• Extensive application flexibility- handles row sewage, sludges and liquids with solids up to 3-3/ 4" 

(95mm) in diameter. 
• Continuously operated "Godwin" air ejector priming device requiring no form of periodic adjustment or central. 
• Compact design - Pump is direct coupled to engine flywheel for increased reliability. 
• Underslung side discharge for easy pipe connection. 
• Double, high pressure mechanical seal with high abrasion resistant silicon carbide interlaces. Oil both immersion for dry running. 
• Skid base incorporating integral overnight running fuel tank. 
• Simple maintenance - normally limited to checking engine oil, compressor oil and seal lubrication. 
• Standard Caterpillar C-9 engine. Also available with 

a variety of other engines including John Deere, Cummins and Deulz. 
• Balanced unit with centralized lilting bracket for easy handling. 

Godwin Pumps of America, Inc. Engineering Cololog • Issue .4 • Rev. April 2005 
CD300M- 1 
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Summary Performance Curve 
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FLOW 
Performance Table 

Diesel Set: Caterpillar C-9, 275 hp ( 170 kw)@ 1800 rpm 
Impeller Diameter: 14-1/ 4 in. (362 mm) 

Total Delivery Head - Feet 
Total Suction Head -
Feet 40 80 120 

Output-GPM 
10 6000 5810 4870 
15 5480 5250 4700 
20 4850 4780 4500 
25 4300 4100 3800 

160 

3010 
3000 
2900 
2800 

Performance data listed in table and curves are based on water tests at sea level and 68° F (20° C). Larger diameter pipes may 6e required for maximum Hows. 

Godwin Pumps of America, Inc. Engineering Catalog • Issue 4 • Rev. April 2005 
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ENGINEERING CATALOG 
CD300M Ori-Prime® Pump Engineering Data 

Dimensions 

CD~OOM, Caterpillar C-9, Skid Bose 
Weight: 9,600 lbs. [4,344 kg.) 

Specifications 

Maximum Operating Speed 
Maximum Operating Temperature 
Maximum Working Pressure 
Maximum Suction Pressure 
Maximum Casing Pressure 
Fuel tank Capacity 
Fuel Consumption 
Pipe Connections 
Solids Handling 

Materials 

75-3/4" 
1924mm 

19• 
48.1mm 

31-3/4" 
806mm 

Pump Cosing, Suction Cover and Separation Tank 
Impeller 
Front Weorplote 
Rear Wearplate 
Pump shaft 
Non Return Valve Body Ejector Housing 
Non Return Valve Flapper 
Mechanical Seal Faces 

20· 
508mm 

1800 rpm 
+212° F(l00°C) 
87 psi (6.0 BAR) 
88 psi (6.1 BAR) 
130 psi (9.0 BAR) 
250 gallons (946 liiers) 

9()-1/4" 
2292mm 

11 .1 gph (42.0 lph) @ 1800 rpm 
12" (300mm) ASA 150# 
3-3/ 4" (95mm) diameter 

Close Grained Cost Iron 
Nitride Hardened Cost Chromium Steel 
25% Chromium Iron 
Nitride Hardened Cost Iron 
1-1/2% Nickel/Chromium Steel 
Close Grained Cast Iron 
High Nitrile Rubber 
Solid Silicon Carbide 

Godwin Pumps of America, Inc. Engineering Catalog • Issue 4 • Rev. April 2005 
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R19365

618 998 8649 MACH MINING 11 "42:05 a.m. 01-15-2008 

gedwin 
pumps 

ENGINEERING CATALOG 
CD300M Ori-Prime® Pump Engineering Data 

Pump 
Curve 
Branch Sizes 
Speed 

CD300M 
CD300M-2B· l 
12" x 12' (300mm x 300mm) 
Variable 

TOTAL HEAD 
(m) (ft.) 220 

80- 200 

180 
50 180 

140 
40 

120 

30 100 

80 
20 60 

10 
40 

20 

0- 0 

100 

80 

EFF 60 

(%) 40 

20 

0 
240 

POW~;~:: 
(KW) 80 

80 
40 40 

0 0 

6- 20 

15 
4 

NPSH 10 
(m) 2 

5 

0 0 

1800RPM 

---- ' 
I 

...__1500 RPM I ........._ -~ 
-------1200 RPM I ~ .....____ 

--- I -~ ......._ 

I ~ 

-----MIN.FLO ·nANGE ---- -

~ .. ... ... 

/4 ""' 
/ 

HP' 

1500RP 

ft.) 

----------_ ....... 

Add 0.5 Meters to NPSHR test figures for field applications. 

' 

... 

1800RPM 

1800RPM 

0 1 000 2000 3000 4000 5000 6000 US GPM 
.----,---.---,.--,----,-----,---,---, 
0 50 100 150 200 250 300 350 400 USEC. 

Notes: CAPACITY 

l. Max. impeller diameter 362mm (14.25"}. 
2. Min. impeller diameter 330mm (13"}. 
3. Max. solids handling 95.0mm (3.75"). 
4. Add 12% for V-belt arives. 
5. Max. V·belt speed 1600 rpm. 
6. Where a compressor is fitied, add 2.6Kw (3.5 HP} for small size and for large size 8.25 Kw { 11.1 HP}. 
7. Published per!onmonce is achieved at tatol suction head, up to 2.05m (lOft.}. When great, reduce pertonnance. 

Godwin Pumps of America, Inc. Engineering Catalog • Issue 4 • Rev. April 2005 
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Pump CD300M Electric 
CD300M-2B-2A Curve 

Branch Sizes 
Speed 

12" x 12" {300mm x 300mm) 
1800 rpm 

TOTAL HEAD 
(m) (ft.) 220 

362MM 
60- 200 --180 
50 160 

140 
40 

120 MIN,t"LV 

30 100 

80 
20 60 

10 
40 

20 

0 0 

100 

80 

EFF 60 

I 

I --
MANuC 

--=' (%) 40 
A'~ 

(KW) 80 

20 

0 
240 

80 
40 40 

./ 
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POW~;~~= 
0 0 (ft.) 
6 20 

4 
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(m) 2 

15 

,..__ ----
-------1---... ........ 

-----
"--

'-

-
330MM 362MM 

362MM 

---··· 

I__,,':!--
;R><MM 

0 

10 

5 

0 
Add 0.5 Meters to NPSHR test figures for field applications. 

• 0 1000 2000 3000 4000 5000 6000 US GPM -----------------------0 50 100 150 200 250 300 350 400 L/SEC. 
Nofes: 
1. Mex. impeller dicmeler 362mm [14.25'). 
2. Min. impeller diameter 330mm [l 3"). 
3. Mex. solids handling 95.0mm [3.75"). 
-4. Add 12% for V-belt clrives. 
5. Mex. V-belt speed l 600rpm. 

CAPACITY 

6. Where a compressor is fitted, add 2.6Kw [3.5 HP) for small size end for large size 8.25 Kw (11. l HP). 7. Published performance is achieved at total sudian heeds up to 2.05m [l Oft.). When g-, reduce performance. 

Godwin Pumps of America, Inc. Engineering Catalog • Issue 4 • Rev. April 2005 
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APPENDIXH 

"PREDICTION OF GROUND MOVEMENT PARAMETERS DUE TO LONGWALL 
MINING DURING DIFFERENT PHASES OF IMPOUNDMENTS' 

Prepared by Syd S. Peng, Anil Ray and Thomas Due, Department of Mining Engineering, 
West Virginia University, March 2008 
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1.0 INTRODUCTION 

The Williamson Energy has proposed construction of four impoundments over the 
longwall panels located near the end of the panels. These four impoundments will be constructed 
and used during different phase with respect to longwall mining. The phase sequences for these 
impoundments are given in Figure I. The phase 2 and 3 impoundment (impoundment I and 2) 
constructions are over panel 3 and 4. The impoundments 3 and 4 are over longwall panel 2 and I, 
respectively. 

From the information and details of different phase provided in Figure I, it is obvious 
that phase 2 and 3 will be completed much before the longwall mining, i.e. over virgin area. In 
relation to longwall mining retreat, only in phase 5, the longwall retreat will be done towards the 
end of longwall panel I, prior to any impoundment construction over it. During Phase 4 and 6, 
the longwall retreat will be at the end of panel 2. 

The objective of this study is to predict the ground movement parameters associated with 
longwall mining in different phase of impoundments. To predict these parameters, the 
subsidence prediction program CISPM version 2.01 developed by the senior author[!] has been 
used. 

The input parameter for this software has been used from our earlier rep01i [2]. 

2.0 Longwall Panels Parameters 

Figure I shows the location of impow1dments and longwall panels I to 4. The gateroads 
of the longwall panels are orientated towards east-west direction. Table I shows the mining 
conditions for the four longwall panels over which impoundment will be constructed. The panel 
widths are 1,250 for the first two longwall panels and 1,400 ft for the third and fourth longwall 
panel. The width of chain pillar /gateroad system is 220 ft for all the panels. 

A cross section 'A-A' (Figure I) parallel to the longwall panel width and in center of the 
impoundment has been considered to predict the subsidence parameters. Table I shows the 
longwall panel parameters. 

Table I Longwall panels parameters 

Panel Panel Panel 
No. Length, Width, Overburden Depth, ft Mining Height, ft 

ft ft 
Max. Min. Average Max. Min. Average 

Panel I 17,200 1,250 498 470 482 5.8 5.8 5.8 

Panel2 17.200 1,250 522 486 501 5.8 5.8 5.8 

Panel 3 17,200 1,400 522 490 506 5.8 5.8 5.8 

Panel4 18,000 1,400 504 464 475 6.0 6.0 6.0 



R19375

( 

CD 
3.0 Prediction of Final Subsidence Parameters 

In order to estimate the ground movement parameters associated with longwall mining over the 
surface where impoundments are located, a local coordinate system has been selected with origin 
(0, 0) at the right edge of 1st longwall panel gateroad system (Figure !). The X-axis is parallel to 
the mining direction and the distance is measured from the setup room. The Y-axis is along the 
panel width direction or along section A-A. 

The prediction of surface subsidence and subsidence parameters due to mining on the surface has 
been done at a distance of20 ft across the panel width. The total width along the cross section A­
A is 6,360 ft covering all four longwall panels and gateroad systems. The prediction points along 
the cross section A-A are shown in Figure I. 

The final surface movements and deformations along the cross-section AA have been predicted 
using the subsidence prediction program CISPM version 2.0 I. Average mining parameters of 
longwall panels (Table I) were used for this subsidence prediction. 

3.1 Subsidence Parameters during Phase 2 and 3 

The predicted final subsidence profile across the impoundments after phase 2 and 3 and before 
phase 5 is shown in Figures 2. Since there is no longwall workings below phase 2 and 3 before 
phase 2 and 3 gets eliminated, no ground movement effect will be observed during phase 2 and 3 
period. 

3.2 Subsidence Parameters during Phase 4 

Phase 4 will be built before completion of longwall retreat in panel I. So during construction it 
won't be influenced by mining induced subsidence. 

3.3 Subsidence Parameters during Phase 5 

Before Phase 5 construction starts, the surface will experience mmmg induced ground 
movements. The subsidence, horizontal displacement, slopes and horizontal strain profiles are 
shown in Figure 2, 3, 4, and 5. 

The maximum subsidence may be 3.87 ft at the center of the panel with a flat bottom. The 
predicted value of maximum horizontal displacement, slopes and horizontal strain are 1.27 ft, 
2.37% and 1 l.5x10·3 ft/ft, respectively. 

3.4 Subsidence Parameters during 6 Phase 

During Phase 4 and 6 the longwall retreat will be below the impoundments in panel 2. Hence it 
may be affected by the mining induced subsidence and other ground movement parameters. 
During Phase 4 and 6 the final subsidence parameters are shown in Figures 6, 7, 8 and 9. 

C The Final subsidence parameters after mining all four longwall panels are given in Appendix I. 
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4.0 Time Required to Attain Majority of Final Subsidence Parameters 

From the past field experience, the final subsidence at any points/cross section takes 
place after 2 to 3 weeks of longwall face passing. Further the final subsidence also depends upon 
the face retreat rate. 

The dynamic subsidence prediction has been performed for three face retreat rate 60, 80 
and 100 ft/day [2] as shown in figure 10. 

There is 0.06 inch of subsidence when the longwall face is directly under the point of 
interest. Thereafter, the subsidence process accelerates and reaches about one half of its final 
amount when the face is about 200 ft passed the point of interest. During this phase of time, the 
subsidence process is most active. A deceleration process is followed. The ground surface re­
establishes the stable condition in vertical direction when the face has passed the point of interest 
a distance about 500 ft. Figure 10 also shows that a slower advance rate induces a steeper 
subsidence development curve. However, the differences between the subsidence development 
curves are not significant for the range of high face advance rates used in the dynamic 
subsidence predictions. 

Distance face passed, ft 

-300 -200 -100 0 100 200 300 400 500 600 700 800 900 1000 

-0.5 

0 

0.5 

a:: 1.5 

3 

3.5 

4 

4.5 

-+-60 ft/day 

---so ft/day 
f--"'-,--,-~-'--'--"-'-f-'--'--'--'-,li;-:'=-'---,--"--=--+-~-"----j -s-100 ft/day f,--~'-J 

' 
' 

Figure 10 Predicted Dynamic Subsidence Development Curves 
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Based on dynamic subsidence prediction for a face retreat of 60 ft/day, more than I 0 
working days will be sufficient to attain the dynamic subsidence almost equal to the final 
subsidence value. Hence 2 weeks can be on the safer side. 

5.0 Reference 

I. S.S. Peng and Y Luo, Instruction Manual for CISPM software for Subsidence prediction 

2. S.S. Peng, Khaled Morsey, Anil Ray and Thomas Du, "Assessment of Subsidence 
Influence on Buried Pipelines due to Longwall Mining" Williamson Energy, Johnson 
City, IL, July 2007 
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Appendix 1 

Final subsidence parameters along cross section A-A after mining all four 
iongwall paneis (note -the distance ls measured from the right edge of panel1) 

Points Distance along Subsidence, Horizontal Slope,% Strain, ft/ft Curvature, 1 /ft 

cross section, ft displacement, 
A-A, ft ft 

1 -220 0 0 0 O.OOE+OO O.OOE+OO 

2 -200 0 0 0 O.OOE+OO O.OOE+OO 

3 -180 0 0 0 O.OOE+OO O.OOE+OO 

4 -160 0 0 0 O.OOE+OO O.OOE+OO 

5 -140 0 0 0 O.OOE+OO O.OOE+OO 

6 -120 0 0 0 O.OOE+OO O.OOE+OO 

( -100 0 0 0 O.OOE+OO O.OOE+OO 

8 -80 0 0 0 O.OOE+OO O.OOE+OO 

9 -59 0 0 0 O.OOE+OO O.OOE+OO -~ -39 0.00 0.00 0.01 1.22E-04 2.03E-06 IV 

11 -19 0.01 0.02 0.04 8.11 E-04 1.35E-05 

12 1 0.03 0.06 0.10 1.94E-03 3.23E-05 

13 21 0.06 0.11 0.21 3.57E-03 5.96E-05 

14 41 0.13 0.21 0.39 5.64E-03 9.41 E-05 

15 61 0.23 0.34 0.63 7.84E-03 1.31E-04 

16 81 0.40 0.51 0.95 9.62E-03 1.60E-04 

17 101 0.63 0.70 1.30 1".03E-02 1.72E-04 

18 121 0.93 0.88 1.65 9.27E-03 1.55E-04 

19 141 1.29 1.04 1.94 6.38E-03 1.06E-04 

20 161 1.71 1.12 2.10 2.00E-03 3.34E-05 

21 181 2.14 1.13 2.11 -3.00E-03 -4.90E-05 

22 201 2.55 1.04 1.95 -7.40E-03 -1.20E-04 

23 221 2.92 0.89 1.67 -1.00E-02 -1.70E-04 

24 241 3.22 0.70 1.32 -1.1 OE-02 -1.90E-04 

25 262 3.46 0.51 0.96 -1.10E-02 -1.80E-04 

26 282 3.62 0.34 0.65 -9.1 OE-03 -1.50E-04 

27 302 3.73 0.21 0.40 -6.90E-03 -1.20E-04 

28 322 3.79 0.12 0.22 -4.80E-03 -8.10E-05 

29 342 3.83 0.06 0.11 -3.20E-03 -5.30E-05 

30 362 3.85 0.02 0.04 -2.00E-03 -3.40E-05 

31 382 3.86 0.00 0.01 -1.30E-03 -2.20E-05 

32 402 3.87 0.00 0.00 O.OOE+OO O.OOE+OO 

33 422 3.87 0.00 0.00 O.OOE+OO O.OOE+OO 

34 442 3.87 0.00 0.00 O.OOE+OO O.OOE+OO 

35 462 3.87 0.00 0.00 O.OOE+OO O.OOE+OO 

36 482 3.87 0.00 0.00 O.OOE+OO O.OOE+OO 

37 502 3.87 0.00 0.00 O.OOE+OO O.OOE+OO 

38 522 3.87 0.00 0.00 O.OOE+OO O.OOE+OO 

39 542 3.87 0.00 0.00 O.OOE+OO O.OOE+OO 

40 562 3.87 0.00 0.00 O.OOE+OO O.OOE+OO 

41 583 3.87 0.00 0.00 O.OOE+OO O.OOE+OO 

42 603 3.87 0.00 0.00 O.OOE+OO O.OOE+OO 
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Points Distance along Subsidence, Horizontal Slope,% Strain, ft/ft Curvature, 1 /ft 

cross section, ft displacement, 

A-A, ft ft 

43 623 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

44 643 3.87 0.00 0.00 0.00E+OO 0.00E+OO 

45 663 3.87 0.00 0.00 O.OOE+OO 0.00E+OO 

46 683 3.87 0.00 0.00 0.00E+OO 0.00E+OO 

47 703 3.87 0.00 0.00 0.00E+OO 0.00E+OO 

48 723 3.87 0.00 0.00 0.00E+OO 0.00E+OO 

49 743 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

50 763 3.87 0.00 0.00 0.00E+OO 0.00E+OO 

51 783 3.87 0.00 0.00 0.00E+OO 0.00E+OO 

52 803 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

53 823 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

54 843 3.87 0.00 0.00 0.00E+OO 0.00E+OO 

55 863 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

56 883 3.87 0.00 0.00 0.00E+OO 0.00E+OO 

57 904 3.87 0.00 0.00 O.OOE+OO O.OOE+OO 

58 924 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

59 944 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

60 964 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

61 984 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

62 1004 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

63 1024 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

64 1044 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

65 1064 3.87 0.00 0.00 0.00E+OO O.OOE+OO 

66 1084 3.86 -0.01 -0.01 -1.50E-03 -2.50E-05 

67 1104 3.85 -0.03 -0.06 -2.30E-03 -3.80E-05 

68 1124 3.82 -0.07 -0.13 -3.50E-03 -5.80E-05 

69 1144 3.78 -0.14 -0.25 -5.20E-03 -8.70E-05 

70 1164 3.71 -0.23 -0.44 -7.30E-03 -1.20E-04 

71 1184 3.59 -0.37 -0.70 -9.30E-03 -1.50E-04 

72 1204 3.42 -0.54 -1.00 -1.10E-02 -1.80E-04 

73 1225 3.18 -0.72 -1.40 -1.10E-02 -1.80E-04 

74 1245 2.87 -0.89 -1.70 -9.1 OE-03 -1.50E-04 

75 1265 2.50 -1.02 -1.90 -5.80E-03 -9.70E-05 

76 1285 2.10 -1.07 -2.00 -1.40E-03 -2.30E-05 

77 1305 1.70 -1.04 -2.00 3.24E-03 5.42E-05 

78 1325 1.32 -0.94 -1.80 7.01 E-03 1.17E-04 

79 1345 0.99 -0.78 -1.50 9.20E-03 1.54E-04 

80 1365 0.73 -0.60 -1.10 9.61 E-03 1.60E-04 

81 1385 0.53 -0.42 -0.79 8.58E-03 1.43E-04 

82 1405 0.40 -0.28 -0.52 6.70E-03 1.12E-04 

83 1425 0.31 -0.16 -0.31 4.61 E-03 7.69E-05 

84 1445 0.26 -0.09 -0.16 2.76E-03 4.61 E-05 

85 1465 0.24 -0.04 -0.07 1.37E-03 2.29E-05 

86 1485 0.22 -0.01 -0.02 4.50E-04 7.53E-06 

l 
87 1505 0.22 0.00 0.00 -6.80E-05 -1.10E-06 

88 1525 0.22 0.00 0.00 0.00E+OO O.OOE+OO 
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Points Distance along Subsidence, Horizontal Slope,% Strain, ft/ft Curvature, 1 /ft 

( 
cross section, ft displacement, 

A-A, ft ft 

89 1546 0.22 0.00 0.00 0.00E+00 0.00E+00 

90 1566 0.22 0.00 0.00 0.00E+00 0.00E+00 

91 1586 0.22 0.00 0.00 0.00E+00 0.00E+00 

92 1606 0.22 0.00 0.01 4.63E-05 7.23E-07 

93 1626 0.22 0.02 0.03 6.37E-04 1.02E-05 

94 1646 0.24 0.05 0.09 1.59E-03 2.54E-05 
~ 

95 1666 0.27 0.10 0.18 2.96E-03 4. /bE-05 

96 1686 0.32 0.18 0.32 4.72E-03 7.56E-05 

97 1706 0.41 0.29 0.52 6.64E-03 1.06E-04 

98 1726 0.55 0.44 0.78 8.30E-03 1.33E-04 

99 1746 0.74 0.60 1.08 9.18E-03 1.47E-04 

100 1766 0.99 0.78 1.40 8.76E-03 1.40E-04 

101 1786 1.30 0.93 1.67 6.78E-03 1.09E-04 

102 1806 1.66 1.03 1.85 3.39E-03 5.43E-05 

103 1826 2.05 1.06 1.92 -8.20E-04 -1.30E-05 

104 1846 2.43 1.02 1.84 -5.00E-03 -8.00E-05 

105 1867 2.78 0.91 1.64 -8.20E-03 -1.30E-04 

106 1887 3.09 0.76 1.36 -1.00E-02 -1.60E-04 

107 1907 3.34 0.59 1.05 -1.00E-02 -1.70E-04 

108 1927 3.52 0.42 0.75 -9.30E-03 -1.50E-04 

109 1947 3.65 0.28 0.50 -7.60E-03 -1.20E-04 

110 1967 3.73 0.17 0.30 -5.70E-03 -9.1DE-05 

111 1987 3.79 0.09 0.17 -4.00E-03 -6.40E-05 

112 2007 3.81 0.05 0 08 -2.70E-03 -4.30E-05 

113 2027 3.83 0.02 0.03 -1.70E-03 -2.80E-05 

114 2047 3.84 0.00 0.00 -1.20E-03 -1.90E-05 

115 2067 3.85 0.00 0.00 0.00E+00 0.00E+00 

116 2087 3.85 0.00 0.00 0.00E+00 0.00E+00 

117 2107 3.85 0.00 0.00 0.00E+00 0.00E+00 

118 2127 3.85 0.00 0.00 0.00E+00 0.00E+00 

119 2147 3.85 0.00 0.00 0.00E+00 0.00E+00 

120 2168 3.85 0.00 0.00 0.00E+00 0.00E+00 

121 2188 3.85 0.00 0.00 0.00E+00 0.00E+00 

122 2208 3.85 0.00 0.00 0.00E+00 0.00E+00 

123 2228 3.85 0.00 0.00 0.00E+00 0.00E+00 

124 2248 3.85 0.00 0.00 0.00E+00 0.00E+00 

125 2268 3.85 0.00 0.00 0.00E+00 0.00E+00 

126 2288 3.85 0.00 0.00 0.00E+00 0.00E+00 

127 2308 3.85 0.00 0.00 0.00E+00 0.00E+00 

128 2328 3.85 0.00 0.00 0.00E+00 0.00E+00 

129 2348 3.85 0.00 0.00 0.00E+00 0.00E+00 

130 2368 3.85 0.00 0.00 0.00E+00 0.00E+00 

131 2388 3.85 0.00 0.00 0.00E+00 0.00E+00 

132 2408 3.85 0.00 0.00 0.00E+00 0.00E+00 

133 2428 3.85 0.00 0.00 0.00E+00 0.00E+00 

134 2448 3.85 0.00 0.00 0.00E+00 0.00E+00 
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Points Distance along Subsidence, Horizontal Slope,% Strain, ft/ft Curvature, 1 /ft 

cross section, ft displacement, 

A-A, ft ft 

135 2468 3.85 0.00 0.00 O.OOE+OO O.OOE+OO 

136 2489 3.85 0.00 0.00 O.OOE+OO O.OOE+OO 

137 2509 3.85 0.00 0.00 O.OOE+OO O.OOE+OO 

138 2529 3.85 0.00 0.00 O.OOE+OO O.OOE+OO 

139 2549 3.85 0.00 0.00 O.OOE+OO O.OOE+OO 

140 2569 3.85 0.00 0.00 O.OOE+OO O.OOE+OO 

141 2589 3.85 0.00 0.00 O.OOE+OO O.OOE+OO 

142 2609 3.85 0.00 0.00 O.OOE+OO O.OOE+OO 

143 2629 3.85 0.00 0.00 O.OOE+OO O.OOE+OO 

144 2649 3.85 0.00 0.00 O.OOE+OO O.OOE+OO 

145 2669 3.85 0.00 0.00 O.OOE+OO O.OOE+OO 

146 2689 3.85 0.00 0.00 O.OOE+OO O.OOE+OO 

147 2709 3.85 0.00 0.00 6.96E-07 1.11 E-08 

148 2729 3.83 -0.01 -0.02 -1.60E-03 -2.60E-05 

149 2749 3.82 -0.04 -0.07 -2.40E-03 -3.90E-05 

150 2769 3.79 -0.08 -0.15 -3.70E-03 -5.90E-05 

151 2789 3.75 -0.15 -0.27 -5.40E-03 -8.60E-05 

152 2810 3.67 -0.25 -0.46 -7.30E-03 -1.20E-04 

153 2830 3.55 -0.39 -0.70 -9.10E-03 -1.50E-04 

154 2850 3.38 -0.55 -0.99 -1.00E-02 -1.60E-04 

155 2870 3.14 -0.73 -1.30 -1.00E-02 -1.60E-04 

156 2890 2.85 -0.89 -1.60 -8.70E-03 -1.40E-04 

157 2910 2.50 -1.01 -1.80 -5.60E-03 -9.10E-05 

158 2930 2.12 -1.06 -1.90 -1.60E-03 -2.60E-05 

159 2950 1.73 -1.04 -1.90 2.68E-03 4.29E-05 

160 2970 1.37 -0.95 -1.70 6.27E-03 1.01 E-04 

161 2990 1.05 -0.80 -1.40 8.52E-03 1.37E-04 

162 3010 0.78 -0.63 -1.10 9.21 E-03 1.48E-04 

163 3030 0.58 -0.46 -0.83 8.52E-03 1.37E-04 

164 3050 0.44 -0.31 -0.56 6.95E-03 1.11E-04 

165 3070 0.34 -0.19 -0.35 5.04E-03 8.08E-05 

166 3090 0.28 -0.11 -0.20 3.23E-03 5.19E-05 

167 3110 0.25 -0.06 -0.10 1.79E-03 2.87E-05 

168 3131 0.23 -0.02 -0.04 7.66E-04 1.23E-05 

169 3151 0.22 -0.01 -0.01 1.22E-04 1.97E-06 

170 3171 0.22 0.00 0.00 O.OOE+OO O.OOE+OO 

171 3191 0.22 0.00 0.00 O.OOE+OO O.OOE+OO 

172 3211 0.22 0.00 0.00 O.OOE+OO O.OOE+OO 

173 3231 0.22 0.00 0.00 O.OOE+OO O.OOE+OO 

174 3251 0.22 0.00 0.00 -3.50E-05 -5.50E-07 

175 3271 0.23 0.02 0.03 4.86E-04 7. 71 E-06 

176 3291 0.24 0.04 0.07 1.34E-03 2.12E-05 

177 3311 0.27 0.09 0.15 2.59E-03 4.12E-05 

178 3331 0.32 0.16 0.28 4.24E-03 6.73E-05 

179 3351 0.39 0.26 0.46 6.11 E-03 9.69E-05 

180 3371 0.51 0.40 0.70 7.84E-03 1.25E-04 
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Points Distance along Subsidence, Horizontal Slope,% Strain, ft/ft Curvature, 1 /ft 

cross section, ft displacement, 

A-A, ft ft 

181 3391 0.69 0.56 0.99 8.95E-03 1 .42E-04 

182 3411 0.92 0.73 1.30 8.90E-03 1.41E-04 

183 3431 1.22 0.89 1.58 7.38E-03 1.17E-04 

184 3452 1.56 1.00 1.79 4.40E-03 6.99E-05 

185 3472 1.93 1.06 1.89 4.36E-04 6.91 E-06 

186 3492 2.32 1.04 1.85 -3.70E-03 -5.90E-05 

187 3b12 2.68 0.95 ·t.69 -7.30E-03 -1.20E-04 

188 3532 3.00 0.81 1.44 -9.50E-03 -1.50E-04 

189 3552 3.26 0.64 1.14 -1.00E-02 -1.60E-04 

190 3572 3.46 0.47 0.84 -9.70E-03 -1.50E-04 

191 3592 3.61 0.32 0.57 -8.20E-03 -1.30E-04 

192 3612 3.70 0.20 0.36 -6.30E-03 -1.00E-04 

193 3632 3.76 0.12 0.21 -4.50E-03 -7.20E-05 

194 3652 3.80 0.06 0.11 -3.1 0E-03 -4.90E-05 

195 3672 3.82 0.03 0.05 -2.00E-03 -3.20E-05 

196 3692 3.83 0.01 0.01 -1.40E-03 -2.1 0E-05 

197 3712 3.84 0.00 0.00 0.00E+00 0.00E+00 

198 3732 3.84 0.00 0.00 0.00E+00 0.00E+00 

199 3752 3.84 0.00 0.00 0.00E+00 0.00E+00 

200 3773 3.84 0.00 0.00 0.00E+00 0.00E+00 

201 3793 3.84 0.00 0.00 0.00E+00 0.00E+00 

202 3813 3.84 0.00 0.00 0.00E+00 0.00E+00 

C 203 3833 3.84 0.00 0.00 0.00E+00 0.00E+00 

204 3853 3.84 0.00 0.00 0.00E+00 0.00E+00 . . . 
205 3873 3.84 0.00 0.00 0.00E+00 0.00E+00 

206 3893 3.84 0.00 0.00 0.00E+00 0.00E+00 

207 3913 3.84 0.00 0.00 0.00E+00 0.00E+00 

208 3933 3.84 0.00 0.00 0.00E+00 0.00E+00 

209 3953 3.84 0.00 0.00 0.00E+00 0.00E+00 

210 3973 3.84 0.00 0.00 0.00E+00 0.00E+00 

211 3993 3.84 0.00 0.00 0.00E+00 0.00E+00 

212 4013 3.84 0.00 0.00 0.00E+00 0.00E+00 

213 4033 3.84 0.00 0.00 0.00E+00 0.00E+00 

214 4053 3.84 0.00 0.00 0.00E+00 0.00E+00 

215 4074 3.84 0.00 0.00 0.00E+00 0.00E+00 

216 4094 3.84 0.00 0.00 0.00E+00 0.00E+00 

217 4114 3.84 0.00 0.00 0.00E+00 0.00E+00 

218 4134 3.84 0.00 0.00 0.00E+00 0.00E+00 

219 4154 3.84 0.00 0.00 0.00E+00 0.00E+00 

220 4174 3.84 0.00 0.00 0.00E+00 0.00E+00 

221 4194 3.84 0.00 0.00 0.00E+00 0.00E+00 

222 4214 3.84 0.00 0.00 0.00E+00 0.00E+00 

223 4234 3.84 0 00 0.00 0.00E+00 0.00E+00 

224 4254 3.84 0.00 0.00 0.00E+00 0.00E+00 

225 4274 3.84 0.00 0.00 0.00E+00 0.00E+00 

226 4294 3.84 0.00 0.00 0.00E+00 0.00E+00 
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Points Distance along Subsidence, Horizontal Slope,% Strain, ft/ft Curvature, 1/ft 

cross section, ft displacement, 

A-A, ft ft 

227 4314 3.84 0.00 0.00 O.OOE+OO O.OOE+OO 

228 4334 3.84 0.00 0.00 O.OOE+OO O.OOE+OO 

229 4354 3.84 0.00 0.00 O.OOE+OO O.OOE+OO 

230 4374 3.82 -0.01 -0.02 -1.50E-03 -2.50E-05 
-· 

231 4395 3.81 -0.04 -0.06 -2.30E-03 -3.70E-05 

232 4415 3.79 -0.08 -0.14 -3.50E-03 -5.60E-05 

233 4435 3.75 0.14 -0.25 -5.10E-03 -8.1 OE-Ofi 

234 4455 3.68 -0.24 -0.42 -6.90E-03 -1.1 OE-04 

235 4475 3.56 -0.37 -0.66 -8.70E-03 -1.40E-04 

236 4495 3.40 -0.53 -0.94 -1.00E-02 -1.60E-04 

237 4515 3.18 -0.70 -1.20 -1.00E-02 -1.60E-04 

238 4535 2.90 -0.86 -1.50 -8.90E-03 -1.40E-04 

239 4555 2.56 -0.99 -1.80 -6.20E-03 -9.90E-05 

240 4575 2.19 -1.06 -1.90 -2.40E-03 -3.80E-05 

241 4595 1.81 -1.05 -1.90 1.79E-03 2.83E-05 

242 4615 1.44 -0.97 -1.70 5.50E-03 8.71E-05 

243 4635 1.11 -0.84 -1.50 8.03E-03 1.27E-04 

244 4655 0.84 -0.67 -1.20 9.06E-03 1.44E-04 

245 4675 0.62 -0.50 -0.90 8.69E-03 1.38E-04 

246 4695 0.47 -0.35 -0.62 7.33E-03 1.16E-04 

247 4716 0.36 -0.22 -0.40 5.51E-03 8.73E-05 

248 4736 0.30 -0.13 -0.23 3.68E-03 5.83E-05 

249 4756 0.26 -0.07 -0.12 2.15E-03 3.41 E-05 

250 4776 0.23 -0.03 -0.06 1.03E-03 1.63E-05 

251 4796 0.22 -0.01 -0.02 2.92E-04 4.61 E-06 

252 4816 0.22 0.00 0.00 O.OOE+OO O.OOE+OO 

253 4836 0.22 0.00 0.00 O.OOE+OO O.OOE+OO 

254 4856 0.22 0.00 0.00 O.OOE+OO O.OOE+OO 

255 4876 0.22 0.00 0.00 O.OOE+OO O.OOE+OO 

256 4896 0.22 0.00 0.00 O.OOE+OO O.OOE+OO 

257 4916 0.22 0.01 0.01 1.39E-04 2.40E-06 

258 4936 0.23 0.03 0.05 9.02E-04 1.53E-05 

259 4956 0.25 0.06 0.12 2.14E-03 3.62E-05 

260 4976 0.29 0.13 0.24 3.89E-03 6.60E-05 

261 4996 0.36 0.23 0.43 6.05E-03 1.03E-04 

262 5016 0.48 0.37 0.70 8.24E-03 1.40E-04 

263 5037 0.66 0.54 1.03 9.83E-03 1.67E-04 

264 5057 0.91 0.73 1.40 1.01 E-02 1.71 E-04 

265 5077 1.23 0.91 1.74 8.52E-03 1.44E-04 

266 5097 1.61 1.05 2.00 5.0BE-03 8.61 E-05 

267 5117 2.03 1.11 2.11 3.49E-04 5.96E-06 

268 5137 2.45 1.08 2.06 -4.60E-03 -7.80E-05 

269 5157 2.85 0.97 1.86 -8.70E-03 -1.50E-04 

270 5177 3.20 0.81 1.54 -1.10E-02 -1.90E-04 

271 5197 3.48 0.62 1.17 -1.10E-02 -1.90E-04 

272 5217 3.68 0.43 0.82 -1.00E-02 -1.70E-04 
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Points Distance along Subsidence, Horizontal Slope,% Strain, ft/ft Curvature, 1 /ft 

cross section, ft displacement, 
A-A, ft ft 

273 5237 3.82 0.28 0.53 -8.20E-03 -1.40E-04 

274 5257 3.91 0.16 0.31 -6.00E-03 -1.00E-04 

275 5277 3.96 0.09 0.16 -4.1 OE-03 -6.90E-05 

276 5297 3.98 0.04 0.07 -2.60E-03 -4.40E-05 

277 5317 4.00 0.01 0.02 -1.70E-03 -2.90E-05 

278 5337 4.01 0.00 0.00 4.20E-06 6.89E-08 

279 5358 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

280 5378 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

281 5398 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

282 5418 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

283 5438 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

284 5458 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

285 5478 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

286 5498 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

287 5518 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

288 5538 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

289 5558 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

290 5578 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

291 5598 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

292 5618 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

293 5638 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

294 5658 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

295 5679 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

296 5699 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

297 5719 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

298 5739 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

299 5759 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

300 5779 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

301 5799 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

302 5819 4.01 0.00 0.00 0.00E+OO O.DOE+OO 

303 5839 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

304 5859 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

305 5879 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

306 5899 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

307 5919 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

308 5939 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

309 5959 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

310 5979 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

311 6000 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

312 6020 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

313 6040 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

314 6060 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

315 6080 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

316 6100 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

317 6120 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 

318 6140 4.01 0.00 0.00 O.OOE+OO O.OOE+OO 



R19394

Subsidence and Horizontal strain prediction for Panel 1 and 2 

The geo mining parameters has been taken same as given in Table 1 ( earlier report) for panel 1 
and 2. Subsidence and horizontal strain has been predicted separately assuming no effect of 
adjacent longwall workings. 

The subsidence and horizontal strain profiles for panel 1 are shown in Figures I and 2. 
Figures 3 and 4 show the subsidence and horizontal strain profile for panel 2. In comparison to 
the subsidence and horizontal strain plots shown in Figures 6 and 7 of the earlier report, it can be 
seen that the adjacent longwall mining's effect is localized near the gateroad edge and over the 
gateroad system. Considering single panel mining, the subsidence over the major portion of the 
gateroad system is zero while considering adjacent panel the subsidence increased to 0.2 I 5 ft 
over the gateroad system. The horizontal strain value doesn't changes significantly over the 
gateroad between panel I and 2 with single panel mining or with multi panel mining. 
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Points Distance Subsidence Strain, 
G0 

1 -220 0 0.00E+00 
2 -210 0 0.00E+00 
3 -200 0 0.00E+00 
4 -190 0 0.00E+00 
5 -180 0 0.00E+00 
6 -170 0 0.00E+00 
7 -160 0 0.00E+00 
8 -150 0 0.00E+00 
9 -140 0 0.00E+00 

10 -129 0 0.00E+00 
11 -119 0 0.00E+00 
12 -109 0 0.00E+00 
13 -99 0 0.00E+00 
14 -89 0 0.00E+00 
15 -79 0 0.00E+00 
16 -69 0 0.00E+00 \ 

' 17 -59 0.001 1.47E-04 
18 -49 0.006 5.35E-04 
19 -39 0.012 1.06E-03 
20 -29 0.022 1.75E-03 
21 -19 0.036 2.62E-03 
22 -9 0.057 3.67E-03 
23 1 0.086 4.90E-03 
24 11 0.125 6.25E-03 
25 21 0.177 7.66E-03 
26 31 0.246 9.02E-03 
27 42 0.332 1.02E-02 
28 52 . 0.439 1.11 E-02 
29 62 0.568 1.15E-02 
30 72 0.721 1.14E-02 
31 82 0.896 1.06E-02 
32 92 1.092 9.13E-03 
33 102 1.307 7.02E-03 
34 112 1.536 4.37E-03 
35 122 1.775 1.36E-03 
36 132 2.017 -1.80E-03 
37 142 2.258 -4.90E-03 
38 152 2.49 -7.60E-03 
39 162 2.71 -9.90E-03 
40 172 2.911 -1.20E-02 
41 182 3.093 -1.30E-02 
42 192 3.251 -1.30E-02 

( 43 202 3.387 -1.30E-02 

' ~- 44 213 3.5 -1.20E-02 
45 223 3.592 -1.10E-02 
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46 233 3.665 -9.40E-03 G) 
47 243 3.722 -8.00E-03 

··~ 48 253 3.765 -6.60E-03 ( 
49 263 3.796 -5.30E-03 
50 273 3.819 -4.20E-03 
51 283 3.835 -3.30E-03 
52 293 3.846 -2.60E-03 
53 303 3.853 -2.00E-03 
54 313 3.858 -1.60E-03 
55 323 3.87 0.00E+0O 
56 333 3.87 0.00E+0O 
57 343 3.87 0.00E+00 
58 353 3.87 0.00E+00 
59 363 3.87 0.00E+00 
60 374 3.87 0.00E+00 
61 384 3.87 0.00E+00 
62 394 3.87 0.00E+00 
63 404 3.87 0.00E+00 
64 414 3.87 0.00E+0O 
65 424 3.87 0.00E+00 
66 434 3.87 0.00E+00 
67 444 3.87 0.00E+00 

C 
68 454 3.87 0.00E+00 
69 464 3.87 0.00E+00 
70 474 3.87 0.00E+00 
71 484 3.87 0.00E+00 
72 494 3.87 0.00E+00 
73 504 3.87 0.00E+00 
74 514 3.87 0.00E+00 
75 524 3.87 0.00E+00 
76 534 3.87 0.00E+00 
77 545 3.87 0.00E+0O 
78 555 3.87 0.00E+00 
79 565 3.87 0.00E+00 
80 575 3.87 0.00E+00 
81 585 3.87 0.00E+00 
82 595 3.87 0.00E+00 
83 605 3.87 0.00E+00 
84 615 3.87 0.00E+00 
85 625 3.87 0.00E+00 
86 635 3.87 0.00E+00 
87 645 3.87 0.00E+00 
88 655 3.87 0.00E+00 
89 665 3.87 0.00E+00 
90 675 3.87 0.00E+00 
91 685 3.87 0.00E+00 
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0 
92 695 3.87 0.00E+00 
93 705 3.87 0.00E+00 
94 716 3.87 0.00E+00 
95 726 3.87 0.00E+00 
96 736 3.87 0.00E+00 
97 746 3.87 0.00E+00 
98 756 3.87 0.00E+00 
99 766 3.87 0.00E+00 

100 776 3.87 0.00E+00 
101 786 3.87 0.00E+00 
102 796 3.87 0.00E+00 
103 806 3.87 0.00E+00 
104 816 3.87 0.00E+00 
105 826 3.87 0.00E+00 
106 836 3.87 0.00E+00 
107 846 3.87 0.00E+00 
108 856 3.87 0.00E+00 
109 866 3.87 0.00E+00 
110 876 3.87 0.00E+00 
111 887 3.87 0.00E+00 
112 897 3.87 0.00E+00 
113 907 3.87 0.00E+00 
114 917 3.87 0.00E+00 
115 927 3.87 0.00E+00 
116 937 3.858 -1.60E-03 
117 947 3.853 -2.00E-03 
118 957 3.846 -2.60E-03 
119 967 3.835 -3.30E-03 
120 977 3.819 -4.20E-03 
121 987 3.796 -5.30E-03 
122 997 3.765 -6.60E-03 
123 1007 3.722 -8.00E-03 
124 1017 3.665 -9.40E-03 
125 1027 3.592 -1.10E-02 
126 1037 3.5 -1.20E-02 
127 1048 3.387 -1.30E-02 
128 1058 3.251 -1.30E-02 
129 1068 3.093 -1.30E-02 
130 1078 2.911 -1.20E-02 
131 1088 2.709 -9.90E-03 
132 1098 2.49 -7.60E-03 
133 1108 2.258 -4.90E-03 
134 1118 2.017 -1.80E-03 
135 1128 1.775 1.36E-03 
136 1138 1.536 4.37E-03 
137 1148 1.307 7.02E-03 
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/:v/', c:c... 1 

138 1158 1.092 9.13E-03 0 
139 1168 0.896 1.06E-02 r 140 1178 0.721 1.14E-02 
141 1188 0.568 1.15E-02 
142 1198 0.439 1.11 E-02 
143 1208 0.332 1.02E-02 
144 1219 0.246 9.02E-03 
145 1229 0.177 7.66E-03 
146 1239 0.125 6.25E-03 
147 1249 0.086 4.90E-03 
148 1259 0.057 3.67E-03 
149 1269 0.036 2.62E-03 
150 1279 0.022 1.75E-03 
151 1289 0.012 1.06E-03 
152 1299 0.006 5.35E-04 
153 1309 0.001 1.47E-04 
154 1319 0 0.00E+0O 
155 1329 0 0.00E+00 
156 1339 0 0.00E+00 
157 1349 0 0.00E+0O 
158 1359 0 0.00E+00 
159 1369 0 0.00E+00 
160 1379 0 0.00E+00 
161 1390 0 0.00E+0O 
162 1400 0 0.00E+00 
163 1410 0 0.00E+0O 
164 1420 0 0.00E+00 
165 1430 0 0.00E+00 
166 1440 0 0.00E+00 
167 1450 0 0.00E+0O 
168 1460 0 0.00E+00 
169 1470 0 0.00E+00 
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Points Distan-t, ... Subsidence, Strain, p /,'/V £.c'._ 2. from Panel ft ft/ft 

edge,ft 

-220 0 0.00E+00 
2 -210 0 0.00E+00 
3 -200 0 0.00E+00 
4 -190 0 0.00E+00 
5 -180 0 0.00E+00 
6 -170 0 0.00E+00 
7 -160 0 0.00E+00 
8 -150 0 0.00E+00 
9 -140 0 0.00E+00 
10 -129 0 0.00E+00 
11 -119 0 0.00E+00 
12 -109 0 0.00E+00 
13 -99 0 0.00E+00 
14 -89 0 0.00E+00 
15 -79 0 0.00E+00 
16 -69 0 0.00E+00 
17 -59 0.003 2.76E-04 
18 -49 0.008 6.78E-04 
19 -39 0,015 1.21 E-03 
20 -29 0,025 1.89E-03 
21 -19 0.04 2.74E-03 
22 -9 0.062 3.75E-03 
23 1 0.091 4.90E-03 
24 11 0.13 6.16E-03 
25 21 0.182 7.45E-03 
26 31 0.249 8.70E-03 
27 42 0.332 9.79E-03 
28 52 0.435 1.06E-02 
29 62 0.558 1.10E-02 
30 72 0.702 1.09E-02 
31 82 0.867 1.03E-02 
32 92 1.052 9.01 E-03 
33 102 1.254 7.17E-03 
34 112 1.471 4.83E-03 
35 122 1.697 2.13E-03 
36 132 1.928 -7.60E-04 
37 142 2.159 -3.60E-03 
38 152 2.385 -6.30E-03 

® 
39 162 2.601 -8.60E-03 
40 172 2.801 -1.00E-02 
41 182 2.985 -1.20E-02 
42 192 3.148 -1.20E-02 
43 202 3.29 -1.20E-02 
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Points Distanct: Subsidence, Strain, /n/V.C,:::._ z_ 
from Panel ft ft/ft 

edge,ft 

44 213 3.411 -1.20E-02 
45 223 3.512 -1.10E-02 
46 233 3.594 -9.90E-03 
47 243 3.659 -8.60E-03 
48 253 3.71 -7.30E-03 

I 
-220 -20 180 

Distance from panel ed~e, ft 
380 580 80 980 1180 1380 49 263 3.748 -6.10E-03 0 

50 273 3.777 -4.90E-03 
51 283 3.797 -3.90E-03 I 0.5 
52 293 3.812 -3.10E-03 
53 303 3.822 -2.40E-03 

I 54 313 3.829 -1.90E-03 
1 . 

55 '323 3.834 -1.50E-03 
56 333 3.846 0.00E+00 1.5 

57 343 3.846 0.00E+00 ¢! 

58 353 3.846 0.00E+00 of 2 
u 

59 363 3.846 0.00E+00 C • 
60 374 3.846 0.00E+00 " 'iij 2.5 

~ 

61 384 3.846 0.00E+00 " ,,, 
62 394 3.846 0.00E+00 3 ., 

63 404 3.846 0.00E+00 
64 414 3.846 0.00E+00 I 3.5 
65 424 3.846 0.00E+00 
66 434 3.846 0.00E+00 

I 67 444 3.846 0.00E+00 4 

68 454 3.846 0.00E+00 
69 464 3.846 0.00E+00 I 4.5 · 

70 474 3.846 0.00E+00 
71 484 3.846 0.00E+00 
72 494 3.846 0.00E+00 
73 504 3.846 0.00E+00 
74 514 3.846 0.00E+00 
75 524 3.846 0.00E+00 
76 534 3.846 0.00E+00 
77 545 3.846 0.00E+00 
78 555 3.846 0.00E+00 
79 565 3.846 0.00E+00 
80 575 3.846 0.00E+00 
81 585 3.846 0.00E+00 
82 595 3.846 0.00E+00 

® 83 605 3.846 0.00E+00 
84 615 3.846 0.00E+00 
85 625 3.846 0.00E+00 
86 635 3.846 0.00E+00 
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Points Distance 
from Panel 

edge,ft 

87 

88 

89 

90 

91 
92 

93 
94 
95 

96 

97 

98 
99 

100 

101 
102 

103 
104 

105 
106 
107 

108 
109 
110 
111 

112 
113 
114 

115 
116 

117 
118 
119 
120 

121 
122 

123 

124 

125 

126 
127 
128 

129 

645 

655 

665 

675 
685 

695 
705 
716 

726 
736 

746 

756 
766 
776 
786 
796 

806 

816 
826 
836 
846 

856 
866 
876 
887 

897 
907 
917 

927 
937 

947 
957 
967 

977 
987 
997 

1007 

1017 

1027 
1037 
1048 
1058 

1068 

Subsidence, 
ft 

3.846 

3.846 

3.846 
3.846 

3.846 
3.846 

3.846 
3.846 
3.846 
3.846 

3.846 

3.846 
3.846 
3.846 
3.846 

3.846 

3.846 
3.846 
3.846 
3.846 
3.846 
3.846 
3.846 
3.846 

3.846 
3.846 

3.846 
3.846 

3.834 
3.829 

3.822 
3.812 

3.797 
3.777 
3.748 
3.71 

3.659 
3,594 

3.512 
3.411 
3.29 

3.148 

2.985 

Strain, 
tuft 

0.00E+00 

0.00E+00 

0.00E+00 

0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0,00E+00 

0.00E+00 
0.00E+00 

0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 

0.00E+00 
0.00E+00 
-1.50E-03 

-1.90E-03 
-2.40E-03 
-3.10E-03 

-3.90E-03 
-4.90E-03 
-6.10E-03 
-7.30E-03 

-8.60E-03 

-9.90E-03 

-1.10E-02 
-1.20E-02 
-1.20E-02 
-1.20E-02 

-1.20E-02 

.I\ 
/"'-4'#£°L-- z. 

_____ ,,, __ 
1.50E-02 · , 

I 

" ! 5.00E-03 I I . 
"f istance fr 'm panel edQe, ft ; 

~ ~--✓ ' I 
~ O.OOE+OO I \ 
I I 
~ I -5.00E-03 

1.00E-02 

\ 
~ 
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.... ~ ' L 1V I • I 
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~ ·"\ "\ I 
Points Dist8. Subsidence, Strain, PA.Ne,,_ Z-

from Panel ft ft/ft 
edge,ft 

130 1078 2.801 -1.00E-02 
131 1088 2.601 -8.60E-03 
132 1098 2.385 -6.30E-03 
133 1108 2.159 -3.60E-03 
134 1118 1.928 -7.60E-04 
135 1128 1.697 2.13E-03 
136 1138 1 .471 4.83E-03 
137 1148 1.254 7.17E-03 
138 1158 1.052 9.01E-03 
139 1168 0.867 1.03E-02 
140 1178 0.702 1.09E-02 
141 1188 0.558 1.10E-02 
142 1198 0.435 1.06E-02 
143 1208 0.332 9.79E-03 
144 1219 0.249 8.70E-03 
145 1229 0.182 7.45E-03 
146 1239 0.13 6.16E-03 
147 1249 0.091 4.90E-03 
148 1259 0.062 3.75E-03 
149 1269 0.04 2.74E-03 
150 1279 0.025 1.89E-03 
151 1289 0.015 1.21 E-03 
152 1299 0.008 6.78E-04 
153 1309 0.003 2.75E-04 
154 1319 0 0.00E+00 
155 1329 0 0.00E+00 
156 1339 0 0.00E+00 
157 1349 0 0.00E+00 
158 1359 0 0.00E+00 
159 1369 0 0.00E+00 
160 1379 0 0.00E+00 
161 1390 0 0.00E+00 
162 1400 0 0.00E+00 
163 1410 0 0.00E+00 
164 1420 0 0.00E+00 
165 1430 0 0.00E+00 
166 1440 0 0.00E+00 
167 1450 0 0.00E+00 

® 168 1460 0 0.00E+00 
169 1470 0 0.00E+00 
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r r-. 
! 

Points Distari1.,_ Subsidence, Strain, ):1,vEL Z from Panel ft ft/ft 
edge,fl 

1 -220 0 0.00E+00 
2 -210 0 0.00E+00 
3 -200 0 0.00E+00 
4 -190 0 0.00E+00 
5 -180 0 0.00E+00 
6 -170 0 0.00E+00 
7 -160 0 0.00E+00 
8 -150 0 0.00E+00 
9 -140 0 0.00E+00 

10 -129 0 0.00E+00 
11 -119 0 0.00E+00 
12 -109 0 0.00E+00 
13 -99 0 0.00E+00 
14 -89 0 0.00E+00 
15 -79 0 0.00E+00 
16 -69 0 0.00E+00 
17 -59 0.003 2.76E-04 
18 -49 0.008 6.78E-04 
19 -39 0.015 1.21 E-03 
20 -29 0.025 1.89E-03 
21 -19 0.04 2.74E-03 
22 -9 0.062 3.75E-03 
23 1 0.091 4.90E-03 
24 11 0.13 6.16E-03 
25 21 0.182 7.45E-03 
26 31 0.249 8.70E-03 
27 42 0.332 9.79E-03 
28 52 0.435 1.06E-02 
29 62 0.558 1.10E-02 
30 72 0.702 1.09E-02 
31 82 0.867 1.03E-02 
32 92 1.052 9.01 E-03 
33 102 1.254 7.17E-03 
34 112 1.471 4.83E-03 
35 122 1.697 2.13E-03 
36 132 1.928 -7.60E-04 
37 142 2.159 -3.60E-03 
38 152 2.385 -6.30E-03 
39 162 2.601 -8.60E-03 
40 172 2.801 -1.00E-02 

® 41 182 2.985 -1.20E-02 
42 192 3.148 -1.20E-02 
43 202 3.29 -1.20E-02 
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~. 

Points D ( 1stal Subsidence, Strain, p,,;/)/&e. z 
from Panel ft fl/ft 

edge.ft 

44 213 3.411 -1.20E-02 
45 223 3.512 -1.10E-02 
46 233 3.594 -9.90E-03 

-~ -----· ---- ·----- - - " 47 243 3.659 -8.60E-03 
48 253 3.71 -7.30E-03 

-220 -20 Distance from panel ed~e, ft 180 380 580 80 980 1180 1380 
49 263 3.748 -6.10E-03 

0 I K: 50 273 3.777 -4.90E-03 ' ! 51 283 3.797 -3.90E-03 
0.5 52 293 3.812 -3.10E-03 

53 303 3.822 -2.40E-03 
54 313 3.829 -1.90E-03 
55 323 3.834 -1.50E-03 
56 333 3.846 0.00E+00 1.5 

57 343 3.846 0.00E+00 

" 58 353 3.846 0.00E+00 ,; 2 
0 59 363 3.846 0.00E+00 C • 60 374 3.846 0.00E+00 'O 
'iii 2.5 

61 384 3.846 0.00E+00 
.c 

" "' 62 394 3.846 0.00E+00 3 
63 404 3.846 0.00E+00 
64 414 3.846 0.00E+00 ! 3.5 65 424 3.846 0.00E+00 
66 434 3.846 0.00E+00 
67 444 3.846 0.00E+00 4 

68 454 3.846 0.00E+00 
69 464 3.846 0.00E+00 4.5 

70 474 3.846 0.00E+00 --- ----·· ----~-- ___ ,, ___ , _____ . -----------·-71 484 3.846 0.00E+00 
72 494 3.846 0.00E+00 
73 504 3.846 0.00E+00 
74 514 3.846 0.00E+00 
75 524 3.846 0.00E+00 
76 534 3.846 0.00E+00 
77 545 3.846 0.00E+00 
78 555 3.846 0.00E+00 
79 565 3.846 0.00E+00 
80 575 3.846 0.00E+00 
81 585 3.846 0.00E+00 
82 595 3.846 0.00E+00 

® 83 605 3.846 0.00E+00 
84 615 3.846 0.00E+00 
85 625 3.846 0.00E+00 
86 635 3.846 0.00E+00 
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Points Distanet: Subsidence, Strain, 
from Panel ft ft/ft 

edge, ft 

87 645 3.846 0.00E+00 
88 655 3.846 0.00E+00 
89 665 3.846 0.00E+00 
90 675 3.846 0.00E+00 
91 685 3.846 0.00E+00 
92 695 3.846 0.00E+00 
93 705 3.846 0.00E+00 
94 716 3.846 0.00E+00 
95 726 3.846 0.00E+00 
96 736 3.846 0.00E+00 
97 746 3.846 0.00E+00 
98 756 3.846 0.00E+00 
99 766 3.846 0.00E+00 
100 776 3.846 0.00E+00 
101 786 3.846 0.00E+00 
102 796 3.846 0.00E+00 
103 806 3.846 0.00E+00 
104 816 3.846 0.00E+00 
105 826 3.846 0.00E+00 
106 836 3.846 0.00E+00 
107 846 3.846 0.00E+00 
108 856 3.846 0.00E+00 
109 866 3.846 0.00E+00 
110 876 3.846 0.00E+00 
111 887 3.846 0.00E+00 
112 897 3.846 0.00E+00 
113 907 3.846 0.00E+00 
114 917 3.846 0.00E+00 
115 927 3.834 -1.50E-03 
116 937 3.829 -1.90E-03 
117 947 3.822 -2.40E-03 
118 957 3.812 -3.10E-03 
119 967 3.797 -3.90E-03 
120 977 3.777 -4.90E-03 
121 987 3.748 -6.10E-03 
122 997 3.71 -7.30E-03 
123 1007 3.659 -8.60E-03 

124 1017 3.594 -9.90E-03 
125 1027 3.512 -1.10E-02 
126 1037 3.411 -1.20E-02 
127 1048 3.29 -1.20E-02 
128 1058 3.148 -1.20E-02 
129 1068 2.985 -1.20E-02 

P,t;,ve,:.. 2... 

1.5DE-02 

1.00E-02 

~ 5.00E-03 
c 

I 
:S 0.00E+00 
C 

~ 
0 
:,: 

-5.00E-03 

-1.00E-02 

-1.50E-02 

-220 

. 

i 

' I 

' 
I 

I/ I 

' 

! 

-20 180 

~------------. ---~-

i ! ' i 
! 

\ 
lsta1 ce fn mpa eled 

~·· ft ! 
!\ 

! \ I 

I 
I 
! 

~ I 
i 

I I 

' ' I 

380 580 780 980 1180 1380 

® 
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Points Distance Subsidence, Strain, ,t',Jl,v.6::--Z 
from Panel ft ft/ft 

edge,ft 

130 1078 2.801 -1.00E-02 
131 1088 2.601 -8.60E-03 
132 1098 2.385 -6.30E-03 
133 1108 2.159 -3.60E-03 
134 1118 1.928 -7.60E-04 
135 1128 1.697 2.13E-03 
136 1138 1.471 4.83E-03 
137 1148 1.254 7.17E-03 
138 1158 1.052 9.01E-03 
139 1168 0.867 1.03E-02 
140 1178 0.702 1.09E-02 
141 1188 0.558 1.10E-02 
142 1198 0.435 1.06E-02 
143 1208 0.332 9.79E-03 
144 1219 0.249 8.70E-03 
145 1229 0.182 7.45E-03 
146 1239 0.13 6.16E-03 
147 1249 0.091 4.90E-03 
148 1259 0.062 3.75E-03 
149 1269 0.04 2.74E-03 
150 1279 0.025 1.89E-03 
151 1289 0.015 1.21 E-03 
152 1299 0.008 6.78E-04 
153 1309 0.003 2.75E-04 
154 1319 0 0.00E+00 
155 1329 0 0.00E+00 
156 1339 0 0.00E+00 
157 1349 0 0.00E+00 
158 1359 0 0.00E+00 
159 1369 0 0.00E+00 
160 1379 0 0.00E+00 
161 1390 0 0.00E+00 
162 1400 0 0.00E+00 
163 1410 0 0.00E+00 
164 1420 0 0.00E+00 
165 1430 0 0.00E+00 
166 1440 0 0.00E+00 

© 167 1450 0 0.00E+00 
168 1460 0 0.00E+00 
169 1470 0 0.00E+00 
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1.0 INTRODUCTION 

Plans have been developed for the construction of a coarse and fine coal refuse disposal facility 
to be located near Johnston City in Williamson County, Illinois. The proposed Pond Creek 
facility will provide disposal capacity for both coarse and fine coal refuse produced by the Pond 
Creek Mine No. 1 coal preparation plant located approximately 0.25-mile to the west. The 
locaLion of the site is just southwest of the intersection of Dwina Road and Dean Road. 

The design plans for the Phase 2 expansion of the Pond Creek facility, submitted under separate 
cover by Alliance Consulting, Inc. (Alliance) of Beckley, West Virginia, includes raising the 
embankment crest to Elevation (EL) 502 by constructing a coarse coal refuse embankment cell 
(South Pond). The corresponding minimum and maximum fine coal refuse slurry impoundment 
levels for the proposed South Pond are EL 474 and EL 496, respectively. The abandonment 
geometry includes an additional 4-foot layer of coarse coal refuse up to EL 500 and a 2-foot 
thick, one (1) percent sloping soil cover. 

The Illinois Department of Natural Resources (IDNR) Part 3702 Chapter IX requires that the 
evaluation of the abandonment condition for the South Pond address the following issues: 

1. The classification of the existing condition of the impounded material with respect to its 
fluid nature; 

2. The liquefaction potential of the impounded material and the related stability of the 
containing dam; 

3. The final surface configuration for the impoundment including the potential for 
resaturation of the impounded material especially from any surface water impounding 
characteristics; and 
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4. The establishment of a follow-up inspection schedule to ensure the proposed plans have 

been effective and the submittal of record drawings. 

The following sections of this report include generalized descriptions of the analytical techniques 

and results of the material characterizations, summaries of previous deformation analyses and 

laboratory testing, various abandonment analyses associated with IDNR guideline Nos. 1 and 2 

noted above, our conclusions and a reference list. Alliance will present under separate cover the 

final surface configuration and follow-up inspection schedule associated with Nos. 3 and 4 of the 

IDNR guidelines noted above. Figure 1 presents the Cross-Section A-A, Pond Creek Phase 2 

South Pond abandonment geometry and results of the liquefaction susceptibility analysis. 

Appendices A through C present supporting information, including detailed calculation briefs for 

the various analytical procedures discussed herein. 
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( 2.0 ANALYTICAL APPROACH 

In general, the procedure utilized by Civil & Environmental Consultants, Inc. (CEC) for 

evaluating the Phase 2 South Pond abandonment geometry is presented by Poulos, Castro and 

France (1985), which includes characterizing the impounded fine coal refuse material and 

assessing the susceptibility of the impoundment and embankment to a liquefaction (flow slide) 

failure. Liquefaction susceptibility was determined by performing a stability analysis, which 

requires the undrained steady-state strength (Sus) and the in-situ static driving shear stress be 

determined. 

Poulos, et al (1985) states a soil mass susceptible to liquefaction will only expenence a 

liquefaction failure when a sufficiently large triggering event causes the strength of the soil to 

decrease to the undrained steady-state strength. Conversely, a soil mass which is not susceptible 

to· liquefaction physically cannot fail by liquefaction since the minimum undrained strength 

exceeds the in-situ driving shear stress along the critical failure surface. These principles form 

the basis of the liquefaction-based abandonment analyses described below. 

Liquefaction susceptibility of the proposed Phase 2 South Pond abandonment geometry and, in 

general, the fine coal refuse hydraulically placed behind the coarse refuse embankment involved 

the determination of: 

1. The physical properties and relationship between peak and steady-state undrained shear 

strength of fine coal refuse with variations in effective stress, based on index and strength 

tests on remolded, site-specific slurry samples of the fine coal refuse to characterize the 

material relative to its potential for strength loss and flow failure; 

2. Dtiving shear stresses through the fine coal refuse and coarse refuse embankment/residual 

soil in the downstream and upstream directions to assess the potential for liquefaction; 

and 
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3. The factor of safety against liquefaction (FL) by comparing the steady-state undrained 

strength of the fine coal refuse to the in-situ driving shear stress generated by the 

downstream and upstream abandonment soil mass geometries. 

Liquefaction susceptibility depends on the strength of all the soils along the potential failure 

surface. Zones of loose (contractive) soils are critical to analyzing liquefaction potential since 

only loose soils can have an undrained strength that is significantly lower than their drained 

strength. Therefore, the behavior of the fine coal refuse and its potential to lose strength were 

evaluated when an earthquake, or similar rapid loading, changes the condition from drained to 

undrained. 
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3.0 PREVIOUS DEFORMATION ANALYSES 

IDNR previously required a revised (seismic) slope stability analysis be perfonned for the 

Phase 2 South Pond geometry using equivalent static load methods and the appropriate peak 

acceleration based on the Peak Ground Acceleration (PGA) for the 2% Probability of 

Exceedance in 50 Years maps from the United States Geologic Survey (USGS). Since the 

required factor of safety (i.e., a minimum factor of safety of 1.0 with seismic forces for the steady 

seepage condition) was not met, a pennanent defonnation evaluation was required by IDNR. 

CEC/ Alliance submitted a detailed defonnation evaluationC1l of the proposed Pond Creek Phase 2 

impoundment addressing relevant issues such as material characterizations, seismic hazard, 

induced cyclic shear stresses and permanent defonnations. 

Permanent defonnation analyses indicated the South Pond was not susceptible to adverse post­

earthquake pennanent deformations. These conclusions were based on the results of high quality 

field testing and detailed, seismically-related engineering and defonnation analyses in both the 

upstream and downstream directions. 

CEC utilized the results of field testing perfonned for the pennanent defonnation analyses, 

particularly the seismic cone penetration testing (SCPT), and engineering properties developed 

for the coarse coal refuse and residual soils. Where applicable, the previous results are 

incorporated, summarized and referenced herein. 

(I) Civil & Environmental Consultants. Inc. "Report, Pennanent Defonnation Evaluation. Pond Creek No. l Coal Refuse 
Disposal Site. South Cell Slurry lmpoundment, Johnston City, Williamson County, Illinois."' dated January 23, 2008. 
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4.0 LABO RA TORY TESTING AND SUMlvIARY OF RESULTS 

In addition to the SCPT results of the existing coarse refuse and sandy clay residual soils 

underlying the site, Alliance obtained bulk fine coal refuse slurry samples from the South Pond 

impoundment for subsequent laboratory testing. Surface samples of fine coal refuse slurry were 

obtained from the existing tailings pond adjacent to the upstream slope of the coarse 

embankment. The samples were generally fine-grained, very soft and wet. The slurry material 

was shipped to CEC's Export, Pennsylvania office and subsequently hand-delivered to the 

laboratory. 

CEC retained Geotechnics, Inc. (Geotechnics) of East Pittsburgh, Pennsylvania to perform 
I 

laboratory tests and characterize the fine coal refuse. Laboratory testing included performing 

moisture content, Atterberg limit, grain size analysis and specific gravity testing on slurry 

samples to aid in soil classification and evaluation of the material properties. The fine coal 

refuse material was composited in the laboratory to form two (2) remolded slurry samples. The 

sample preparation was designed to simulate the in-situ hydraulic deposition process, and 

estimate the in-situ steady-state and peak shear strength after consolidation to various effective 

stresses. Consolidated-undrained (CU) triaxial strength tests on the remolded slurry samples 

were performed to estimate peak and steady-state strength data of the fine coal refuse and assess 

liquefaction susceptibility of the Phase 2 abandonment geometry. Effective and total strength 

parameters were also determined for the slurry samples. Laboratory testing procedures and 

results are summarized in Appendix A. 

In general, the as-received moisture contents of the sampled fine coal refuse ranged from about 

86 to 94 percent. Liquid and plastic limits were 36 and 19, respectively, yielding a plasticity 

index of 17. CU triaxial shear strength testing was performed at confining pressures of about 5, 

10 and 20 pounds per square inch (psi). The CU testing produced peak undrained shear strengths 

(Sup) ranging from about 2.6 to 9.3 psi [375 to 1,340 pounds per square foot (psf)]. Peak (axial) 
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(- strains ranged from about 8.4 to 18.4 percent. Steady-state (or residual) undrained shear 

strengths (Sus) ranged from about 2.5 to 8.7 psi (360 to 1250 psf) at maximum strains of about 

17 .3 to 21. 7 percent. 

The results of the laboratory testing indicated the fine coal refuse is clay-like based on an average 

93 percent passing the No. 200 sieve and plasticity index of 17. Peak and steady-state undrained 

strengths presented in Appendix A were reached at generally high strains (between 8 and 18 

percent), and there was very little drop-off from peak to steady-state with increasing strain. The 

results generally indicated a higher resistance to strength loss (and flow) due to the large strains 

required to exceed the peak strength and correspondingly small decrease to the steady-state 

strength at higher strains. Further, previous deformation analyses results indicated induced shear 

strains from the PGA at less than one-tenth (0.1) percent, which is well below a threshold (peak) 

triggering strain of the material. 

4.1 Estimates of In-Situ Steady-State Undrained Shear Strength 

To assess the liquefaction susceptibility of the fine coal refuse, the estimation of Sus values for 

fine refuse layers at in-situ conditions different than the laboratory samples tested is based on 

laboratory test results correlated with effective vertical stress (cr'v) of the layers in question. By 

assuming fine coal refuse Sus values vary linearly with cr'v, the in-situ Sus value for the fine coal 

refuse layer can be estimated based on the Sus characteristics of the fine coal refuse samples 

tested in the laboratory and the in-situ cr'v of a particular fine coal refuse. 

The effective consolidation stresses at which the laboratory tests were performed were converted 

into equivalent in-situ vertical effective stresses, assuming that the lateral stresses are equal to 

one-half of the vertical stresses. Therefore, the triaxial test consolidation stresses were 

multiplied by a factor of 1.5 to develop a relationship between cr'v and Sus- An Suslcr'v ratio of 

0.24 extends from the zero intercept to the point where two-thirds of the data fall above the 

straight line, which is the lowest datum plus one-third of the distance from the lowest datum to 

R-080-851 -7- July 2008 



R19423

the second lowest datum, i.e., 2/3 - 1/3 relationship. This relationship of Sus = 0.24 cr'v was 

based on the results of consolidated-undrained triaxial tests of slurry fine coal refuse samples, 

and is presented in further detail in Appendix B. 

4.2 Summary of Engineering Pro petties 

The following soil properties were estimated based on previous field and laboratory testing as 

well as current fine coal refuse testing for use in the various post-earthquake liquefaction slope 

stability analyses: 

Summary of Engineering Properties 

Total Unit Saturated Unit Effective Effective 
Weight Weight Friction Cohesion 

Material yt ys $' c' 
Tvpe (pcf) (pcf) (de2) (psf) 

Coarse Refuse 130 140 33.7 0 

Fine Refuse 80 90 0 200 to 276 

Residual Soil 1?5 130 19 4000 

Soil Cap 130 1135 30 0 
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5.0 LIQUEFACTION SUSCEPTIBILITY EVALUATION 

Factors of safety against a liquefaction flow failure (FL) were calculated using steady-state 

principles and the Phase 2 South Pond upstream and downstream embankment/impoundment 

abandonment con<lilions. Following Lhe eslimalion of in-silu driving shear stresses for Phase 2, 

the average vertical effective stress along the critical failure surface and various fine coal refuse 

layers was calculated. The cr'v values were determined at various depths within the layer 

boundaries shown in Figure 1. Sus values were then estimated by multiplying the in-situ average 

cr'v for each layer by the 0.24 ratio. Figure 1 also presents the Sus values estimated for each fine 

coal refuse layer used in the downstream and upstream liquefaction stability analyses. 

5.1 In-Situ Driving Shear Stress 

Estimating the in-situ static driving shear stress in the critical soil layer (i.e., fine coal refuse) is 

one of the steps for evaluating liquefaction susceptibility. The driving shear stress in the critical 

fine coal refuse layer is equal to the minimum shear resistance the layer must have to simply 

maintain stability of the slope (i.e., factor of safety of 1.0). The driving stress assumes fully 

mobilized shear strengths in the other, less critical coarse refuse and residual soil layers 

comprising the model. The fully mobilized strengths are those that would act while deformation 

of the slope is occurring and, thus, would be available to resist a massive flow slide. These shear 

strengths are quantified by performing a stability analysis for the slope in question. 

When evaluating slope stability by means of circular failure surface analysis (using the limit 

equilibrium approach), the driving shear stress (-rd) acting along the failure surface analyzed is 

determined by assuming the shearing resistance (i.e., shear strength) of the material through 

which the failure surface passes is provided solely by cohesion [i.e., angle of internal friction (<p) 

= OJ. The driving stress is determined by varying the cohesion value used in the analysis until a 

factor of safety of 1.0 is obtained. For this condition, the driving stress acting along the failure 

surface analyzed is equal to the cohesion value used for the material. 
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Using the impoundment geometry shown in Figure 1, a series of GSTABL7 analyses were 

performed to identify the most critical circular failure surface passing through the Phase 2 

impoundment for both the downstream and upstream (abandonment) conditions. The range of 

starting and ending points for failure circle generation were iteratively analyzed to evaluate the 

critical failure surface and included the entire impoundment surface. The drained strengths of the 

coarse refuse and total strength of the residual soil described above were used while the cohesion 

values for the fine coal refuse layers were modeled equal to one another and varied until a factor 

of safety of 1.0 was obtained. 

The results of the driving shear stress slope stability analyses indicated the embankment and 

impoundment geometry is very favorable, and there is zero (0) driving stress in the fine coal 

refuse impoundment for both the upstream and downstream abandonment geometry. Hard 

copies of the input and output files for the driving stress analyses are presented in Appendix C. 

5.2 Factor of Safety Against Liquefaction 

The minimum FL in the downstream direction for the abandonment condition is 1.6 and, in the 

upstream direction, the minimum FL is about 9. These results are based on a site-specific, 

steady-state shear strength to effective stress relationship (Sus= 0.24 cr'v), which relates the shear 

strength of slurry fine coal refuse samples with the estimated vertical effective overburden 

pressure. The following table presents the results of the downstream and upstream post­

earthquake stability analyses. GSTABL output files are presented in Appendix C for the South 

Pond Stage 2 impoundment. 

Factor of 
Top of Driving Shear Stress Safety Against 

Stage 2 Fines Top of in Fine Coal Refuse Liquefaction 
Abandonment Elevation Cap Elevation'1> ('td) (Fe) 
(Crest El. 502) (ft) (ft) (nsf) (dim) 
Downstream 496 502 0 1.6 

Upstream 496 502 0 8.4 
"' Cap mcludes 4-foot coarse refuse and 2-foot soil cover layer above top of fines elevat10n. The sod cover 1s sloped 
at one percent to maintain positive drainage. 
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6.0 CONCLUSIONS 

CEC has completed an evaluation of the liquefaction susceptibility of the proposed Pond Creek 
Phase 2 South Pond abandonment geometry. Based on this evaluation, the facility 1s not 
susceptible to a liquefaction (flow) failure. This conclusion is based 011 the following: 

• Characterization of the fine coal refuse as clay-like, which typically is more resistant to 

strength loss (or flow) than sand-like materials; 

• Elevated peak and steady-state undrained shear strengths and corresponding elevated 

shear strains. Previous deformation analyses results indicating induced maximum shear 
strains from the PGA less than 0.1 percent, further indicating a resistance to strength loss 
(and flow); 

• In-situ driving shear stresses through the fine coal refuse of O psf; and 

• Factors of safety against liquefaction susceptibility in both the downstream and upstream 

directions ranging from 1.6 to greater than 9, respectively. 

To prevent resaturation, the Phase 2 abandonment geometry will promote long-term positive 
drainage and permanent drainage controls to minimize surface water infiltration. Plans to 
prevent future surface water impounding capability, erosion and sedimentation controls and 
drainage are provided under separate cover by Alliance. 

Finally, CEC and Alliance understand a final inspection and report by a professional engineer 
must be completed and submitted to the IDNR, Office of Water Resources one (1) year after the 
completion of the abandonment modifications to the dam. This inspection is intended to evaluate 
and report the effectiveness of the abandonment plans, and record drawings will be submitted 
with the final inspection report. 
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( In preparing this report, CEC's professional services have been performed, findings obtained and 

conclusions prepared in accordance with generally accepted engineering principles and practices. 

No warranty, expressed or implied, is made or intended by rendering of these services or by 

furnishing oral or written reports of our findings. This report was prepared for the exclusive use 

of Alliance and/or its affiliates. 
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APPENDIX A 

SUMMARY OF LABO RA TORY TESTING RESULTS AND 
CHARACTERIZATION OF THE SUBSURFACE MATERIALS 
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Civil & Environmental Consultants, Inc. 

PROJECT Williamson Energy Pond Creek - Sonth Pond - PROJECT NO. 080-851 

Phase 2 Abandonment Evalnation PAGE 1 OF 3 
Laboratory Testing Summary - Fine Coal Refuse 

MADEBY BEG DATE ---"7'--'/lc...c0c.c/0'-"8_ CHECKEDBY ~ DATE f 123 /00 

CALCULATION BRIEF 
FOR 

SUMMARY OF LABORATORY TESTING 

POND CREEK COAL REFUSE DISPOSAL SITE - SOUTH POND 

OBJECTIVE: 

Summarize the laboratory testing program and results obtained for fine coal refuse materials at 
the Pond Creek facility, South Pond impoundment. A laboratory testing summary table is 
attached, as well as laboratory testing results. 

METHODOLOGY: 

CBC retained Geotechnics, Inc. (Geotechnics) of East Pittsburgh, Pennsylvania to perform 
laboratory testing on bulk samples of fine coal refuse materials collected from the South Pond 
impoundment. The laboratory testing was performed between May 2008 and June 2008 at 
Geotechnics. The purpose of the testing program was to determine index and strength 
parameters, and summarize the results for the fine coal refuse materials relative to the eventual 
abandonment of the South Pond. 

The laboratory testing program performed by Geotechnics included: 

a. Index tests on bulk/slurried samples: 
• (2) Moisture content; 
• (2) Grain-size distributions; 
• (2) Hydrometers; 
• (2) Atterberg limits; and 
• (2) Specific gravity. 

b. Shear strength tests on remolded slurried samples: 
• (6) Consolidated Undrained Triaxial, including (6) additional moisture 

contents and (6) total and dry density. 
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Civil & Environmental Consultants, Inc. 

PROJECT Williamson Energy Pond Creek - South Pond - PROJECT NO. 080-851 

Phase 2 Abandonment Evaluation PAGE 2 OF _3 

Laboratory Testing Summary - Fine Coal Refuse 

MADE BY __ B_E_G=--- DATE __ 7~/l'--'0~/0c.c8_ CHECKEDBY ~ DATE l (2S loB 

RESULTS: 

The attached table presents a summary of the individual laboratory test data, and a formal copy 
of the laboratory testing results performed by Geotechnics, Inc. is attached. 
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43
5

( 

FCR 82.60 76.60 42.00 I 2.24 I 
Test No. 1 
Bucket 1 Remold FCR 82.70 84.20 46.10 J 2.24 I 

Test No. 2 

Bucket 1 Remold FCR 79.50 8o.5o I 44.80 I 2.24 J 
Test No. 3 

Bucket 1 Bulk FCR 85.80 2.24 

Bucket 2 Remold FCR 82.90 82.60 45.20 2.24 
Test No. I 
Bucket 2 Remold FCR 85.70 85.70 -1 44.30 I 2.24 I 

Test No. 2 
Bucket 2 Remold FCR 83.00 83.oo I 46.20 I 2.24 I 

Test No. 3 
Bucket 2 Bulk FCR 94.40 I I 2.24 I 

080~851 

Summary of Laboratory Test Results 
Fine Coal Refuse Bulk Samples 

Pond Creek Coal Refuse Disposal Facility • South Pond Abandonment 

' Frnuklin Comity, Illiilois 

I I I I I 2.333 I 0.944 I 40.40 I 

I I I I I 2.035 T 0.955 1 39.60 1 

I I I I I 2.119 I 0.956 I 37.80 I 
92.83 99.41 36 19 17 

I r T T 
I 2.095 T 1.129 I 38.30 I 

I I I I I 2.159 I 0.931 I 39.20 I 

I I I I I 2.029 I 0.910 I 37.50 j 

92.62 I 99.29 I 36 I 19 117 

lcf· c5cP,_j 

18.40 I 0.664 I 40.40 I 21.51 I 0.485 

13.40 1 1.086 1 39.oo I 21.61 1 o.817 i- 36.14 I 0.000 I 17.30 I 0.216 

13.50 I 1.558 I 36.10 I 21.14 I u49 

T T T T 
10.30 I 0.485 I 36.30 I 17 .29 I o.354 

14.20 I o.825 I 38.60 I 21.32 I o.616 1 37.71 I 0.000 I 20.30 I 0.013 

8.40 I 1.61ff I :i.s.7o I 21.49 I 1.245 

July2008 
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ATTACHMENT A-1 

LABORATORY TESTING RESULTS - FINE COAL REFUSE 
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June 5. 2008 

ProJect No. 2008-210-01 

Mr. Blaise Genes 
Civil & Environmental Consultants 
4 Triangle Dr, Suite 200 
Export, PA 15632-9255 

technics 
..... GEO TECHNICAL AND 

GEOSYNTHETIC SERVICES 

Transmittal 
Laboratory Test Results 

Pond Creek 

Please find attached the laboratory test results for the above referenced project. The tests were outlined 
on the Project Verification Form that was faxed to your firm prior to the testing. The testing was performed 
in general accordance with the methods listed on the enclosed data sheets. The test results are believed 
to be representative of the samples that were submitted for testing and are indicative only of the 
specimens which were evaluated. We have no direct knowledge of the origin of the samples and imply no 
position with regard to the nature of the test results, i.e. pass/fail and no claims as to the suitability of the 
material for its intended use. 

The test data and all associated project information provided shall be held in strict confidence and 
disclosed to other parties only with authorization by our Client. The test data submitted herein is 
considered integral with this report and is not to be reproduced except in whole and only with the 
authorization of the Client and Geotechnics. The remaining sample materials for this project will be 
retained for a minimum of 90 days as directed by the Geotechnics' Quality Program. 

We are pleased to provide these testing services. Should you have any questions or if we may be of 
further assistance, please contact our office. 

R pectively submitte-:d::.:·----. 
G tee · 

David R. Backstrom 
Laboratory Director 

We understand that you have a choice in your laboratory services 
and we thank you for choosing Geotechnics. 

,'!( \ /lu/'1 ln/11'1/lll/<1//,·11,·/' ,,,,,,. i :1·u5 //,·, / 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 
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Client 
Client Reference 
Project No. 

Lab ID 
Boring No. 
Depth (ft) 
Sample No. 

Tare Number 
Wt. of Tare & WS (gm) 
Wt. of Tare & OS (gm) 
Wt. of Tare (gm) 
Wt. of Water (gm) 
Wt. of OS (gm) 

Water Content(%) 

Notes: NA 

Tested By 

MOISTURE CONTENT 
ASTM D 2216 (SOP-81) 

CEC 
POND CREEK 080851 
2008-210-01 

01 
SOUTH POND 

NA 
BUCKET 1 

877 
621.7 
385.56 
110.33 
236.14 
275.23 

85.8 

PC Date 

02 
SOUTH POND 

NA 
BUCKET2 

729 
578.3 

339.54 
86.52 

238.76 
253.02 

94.4 

5113/08 Checked By 
page 1 of 1 DCN· CT-S1 DATE 6-30-98 REVISION; 2 

Date 
C:\MSOFF/CE\Exce/lPrmtQ'{J940.XLS}Sheet1 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 
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Client 
Client Reference 
Project No. 
Lab ID 

SIEVE AND HYDROMETER ANALYSIS 
ASTM D 422-63/AASHTO T88-00 (SOP-S3) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth (fl) 
Sample No. 
Soil Color 

SIEVE ANALYSIS 

SOUTH POND 
NA 
BUCKET 1 
BLACK 

HYDROMETER 
uses cobbles I aravel I sand I silt and clav fraction 
USDA cobbles I gravel I sand I silt I cla• 

12" 6" 311 3/4" 3/8" #4 #10 #20 #40 #140 #200 
100 rr,r71,<y--ro---m:n-'H='"T')oi)--C.~m-,:>,rr""'9--n:i-r-r-,.:=:::-r--rmTT,,,-m-m,-r,--, 

Ii ~h 
90 +!+J++-++-+----1+++++--1-+----+-~f++J-+f-i'----f------l++++++-+--+--l+f'N---J++-+-+1++1-+-++-+---I 

i I ~ 
. i' I! ' 

80 ~',..'f--+-+--+----+----++H-++--1-+----+----H-+++-+--+-4---,f------+++++++-+--+----,>+-HH-!->,-+--+--+++++-+-+--+----+-----< 
,, i ' 
i:, l 

70 t. IC,:_:~,+-! H-t---------,H-tt++++-+--ttttt-1--+++--ttt+t-tt-+-+--+tt+t+--IHl),,.,--t,:,,.-""-+l+t-+-+-Hl-t---------, 
i!:11 " 
' ! : I 

]60 /,.ii 
~ . i I i I j 

!l:: ,! . 

l ' I I I ! , I 

I\. • ; i II I/ fl 'E i:' 
~40 ·l-,----,~---+----+H++++--+--+--++++-i-+-t-+-+----H++t-++-,f--t---++++++-+-+-+--tt+t-Hc-+---f'\c}--+---~ 
~ :. I ! I \ 

a. l '. ; l.i 1 

30 : : , • : 11 \.'o 

11 

I I 
: i 

Sieve Sizes (mm) 

Greater Than #4 
#4 To #200 
Finer Than #200 

uses Symbol 

[uses Classification 

page 1 of 4 

100 10 

uses summary 

Gravel 
Sand 

Silt & Clay 

CL, TESTED 

LEAN CLAY 

OCN: CT-53A DATE:2120/0B REVISION: 8 

0.1 O.D1 0.001 
Particle Diameter {mm) 

Percentage 

0.00 
7.17 
92.83 

C.\MSOFFICE\Excef\PrintQ\[K13.XLS)Shee/1 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 



R19440

USDA CLASSIFICATION CHART 

Client 
Client Reference 
Project No. 
Lab ID 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

90 

60 

PERCENTCLAY / 
70 

20 

10 

100 

Particle 
Size (mm) 

ry 
~ 

0.05 
0.002 

/ 60 

40 

30 

90 

Percent 
Finer 

100.00 
85.12 
35.10 

50 

80 

/ 
70 60 

USDA SUMMARY 

Gravel 
Sand 
Silt 

Clay 

50 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

40 

PERCENT SAND 

Actual 
Percentage 

0.00 
14.88 
50.02 
35.10 

USDA Classification: SILTY CLAY LOAM 

page 2 of 4 0CN: CT-S3A DATE:211010B REVISION: 8 

30 

SOUTH POND 
NA 
BUCKET 1 
BLACK 

PERCENT SILT 

20 10 0 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

0.00 
14.88 
50.02 
35.10 

C:\MSOFFIC8Exce/\Prm/O\(K13.XLS}Sheet1 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823·8999 • www.geotechnics.net 
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WASH SIEVE ANALYSIS 
ASTM D 422-63/AASHTO T88-00 (SOP-S3) 

Client CEC 
Client Reference 
Project No. 
Lab ID 

POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Moisture Content of Passing 3/4" Material 

Tare No. 
Wgt. Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Wet Weight -3/4" Sample (gm) 
Dry Weight - 3/4" Sample (gm) 
Wet Weight +3/4" Sample (gm) 
Dry Weight + 3/4" Sample (gm) 

703 
1020.20 
609.00 
100.40 
411.20 
508.60 

80.8 

NA 
36.47 

NA 
0.00 

Total Dry Weight Sample (gm) NA 

Sieve Sieve Wgt.of Soil 
Size Opening Retained 

(mm) 
(gm) 

12" 300 0.00 
6" 150 0.00 
3" 75 0.00 
2" 50 0.00 

1 1 /2" 37.5 0.00 
1" 25.0 0.00 

3/4" 19.0 0.00 
1 /2" 12.5 0.00 
3/8" 9.50 0.00 
#4 4.75 0.00 

#10 2.00 0.00 
#20 0.85 0.12 
#40 0.425 2.90 
#60 0.250 7.89 

#140 0.106 17.74 
#200 0.075 7.82 
Pan - 472.13 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

SOUTH POND 
NA 
BUCKET 1 
BLACK 

Water Content of Retained 3/4" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Weight of the Dry Specimen (gm) 
Weight of minus #200 material (gm) 
Weight of plus #200 material (gm) 

Percent Accumulated Percent 
Retained Percent Finer 

Retained 
(%) (%) (%) 
0.00 0.00 1 OD.OD 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 100.00 
0.00 0.00 1 DO.DO 
0.00 0.00 1 OD.OD 
0.02 0.02 99.98 
0.57 0.59 99.41 
1.55 2.15 97.85 
3.49 5.63 94.37 
1.54 7.17 92.83 

92.83 100.00 -

Tested By JP Date 5/21/08 Checked By 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

508.60 
472.13 

36.47 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.98 
99.41 
97.85 
94.37 
92.83 

-

oage 3 of 4 OCN: CT-SJA DATE:2120108 REVISION: 8 C.·\MSOFFICE\Exr;e/\PnntQ\{K13.XLSJSheet1 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 
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Client 
Client Reference 
Project No. 
Lab ID 

Elapsed 
Time 

(min) 

0 

2 

5 

15 

31 

60 
250 
1440 

HYDROMETER ANALYSIS 
ASTM D 422-63/AASHTO T88-00 (SOP-S3) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

R Temp. 
Measured ( o C) 

NA NA 

47.0 21.9 

46.0 21.9 

4~.5 21.9 

40.0 21.9 

36.0 21.8 
29.0 21.7 
21.0 21.9 

Composite 
Correction 

NA 

6.02 

6.02 

6.02 

6.02 

6.07 
6.11 
6.02 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

R 

Corrected 

NA 

41.0 

40.0 

37.5 

34.0 

29.9 
22.9 
15.0 

N 
(%) 

NA 

79.2 

77.3 

72.5 

65.7 

57.9 
44.3 
29.0 

Soil Specimen Data Other Corrections 

Tare No. 
Tare+ Dry Material (gm) 
Weight of Tare (gm) 

2487 
151.2 
95.01 

a - Factor 

SOUTH POND 
NA 
BUCKET 1 
BLACK 

K 
Factor 

NA 

0.01314 

0.01314 

0.01314 

0.01314 

0.01316 
0.01317 
0.01314 

Diameter 
(mm) 

NA 

0.0272 

0.0174 

0.0103 

0.0074 

0.0055 
0.0028 
0.0012 

N' 

( % ) 

NA 

73.6 
71.8 
67.3 
61.0 
53.7 
41.1 
26.9 

Weight of Deflocculant (gm) 
Weight of Dry Material (gm) 

5.0 
51.19 

Percent Finer than # 200 

0.99 

92.83 

Specific Gravity 2.7 Assumed 

Note: Hydrometer test is performed on - # 200 sieve material. 

Tested By TO Date 5/21/08 Checked By 
oage 4 of 4 DCN: CT-SlA OATE:2/20108 REVISION: 8 C·\MSOFFICE\Excel\PnntQl[K13.XLS]Sheel1 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 
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ATTERBERG LIMITS 
ASTM D 4318-05 / AASHTO T89 (SOP - S4A) 

Client CEC Boring No. SOUTH POND 
Client Reference POND CREEK 080851 Depth (ft) NA 
Project No. 2008-210-01 Sample No. BUCKET 1 
Lab ID 2008-210-01-01 Soil Description BLACK LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 
sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description. 

Liquid Limit Test 1 2 3 

Tare Number 110 37 40 
Wt. of Tare & WS (gm) 36.10 35.31 37.89 
Wt. of Tare & OS (gm) 30.53 29.82 31.72 
Wt. of Tare (gm) 14.96 14.83 15.54 
Wt. of Water (gm) 5.6 5.5 6.2 
Wt. of OS (gm) 15.6 15.0 16.2 

Moisture Content (%) 35.8 36.6 38.1 
Number of Blows 28 23 15 

Plastic Limit Test 1 2 Range 

Tare Number 134 267 
Wt. ofTare & WS (gm) 21.41 20.16 
Wt. of Tare & OS (gm) 20.44 19.10 
Wt. of Tare (gm) 15.29 13.36 
Wt. of Water (gm) 1.0 1 .1 
Wt. of OS (gm) 5.2 5.7 

Moisture Content(%) 18.8 18.5 0.4 
Nole: The acceptable ranae of/he two Moisture contents is± 2.6 

Flow Curve 

,o --:-1--11-1 ~M--1 -1 ~ 
36 r-----'--'-J......1-'--.c.;...1-l--Cl-1'----!--l--l-l--l-1+1 

i I I l!D 
36 e--~-+-, ---1-++--I tt-H---,-1a_"di-,-+-H+H 

! i i 
}4 r-----;.,.-l-'--...;..,1-1----J---!---!-+-l--l-1+1 

! i I 
] 32 r---'--.c,_-l----1--1--1-1-l---f--l--l--l--l-+1 

, 1 I I 
U 30 r------'--e-i--1--1-;+--f---1--1--l--l-+1 

i I 
' 

~6 r-----J......i---1--1-/-1-l---f--l--l--l-l--l-l+I 
, I i 

:, '---~-,--.,--l-++'-1----f---+---+--+-l-l-l--H 

, ,1 i I ,; 
:~ '-----,--~--,-++f-+-----,--+---+--+-l-l-l--H 

1 
: ; i i I 

20 '---~--~'-'-.l...L"-'---'----"--"--'-'-'-'-'-
10 

Number of Blows 
100 

60 

50 

10 

, 
0 
I// 

0 

CL-ML 

M 
u 
L 
T 
I 
p 
0 
I 
N 
T 

Test Results 

Liquid Limit(%) 36 

Plastic Limit(%) 19 

Plasticity Index(%) 17 

uses Symbol CL 

Plasticity Chart 

, 
, 

/ 
, 

, 
, , 

, 

CH / CL , 
, 

, 
, , 

. / , 
, . , 

, l/ MH , 
, 

, 
, 

, 0 I/ , 
, 

, 
/ . . :J ' 7 

: I 
20 40 60 80 100 

Liquid Limit (%) 

Tested By TO Date 5121/08 Checked By Date 
cage 1 of 1 DCN: CT-S48 DATE: 12/20/06 REVISION: 3 

C:\MSOFFICE\Exce/\PrintQ'(K12.xls}Sheet1 
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SPECIFIC GRAVITY 
ASTM D 854-02, AASHTO T100-03 (SOP - S5) 

Client 
Client Reference 
Project No. 
Lab ID 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Replicate Number 

Pycnometer ID 
Weight of Pycnometer + Soil + Water (gm) 
Temperature, T ( 'Celsius ) 
Weight of Pycnometer + Water (gm) 

Tare Number 
Weight ofTare + Dry Soil (gm) 
Weight of Tare (gm) 

Weight of Dry Soil (gm) 
Specific Gravity of Soil @ T 
Specific Gravity of Water @ T 
Conversion Factor for Temperature T 

Specific Gravity@ 20° Celsius 

Boring No. 
Depth (ft) 
Sample No. 
Visual Description 

1 

G 1155 
737.55 

26.4 
682.36 

674 
199.03 
99.26 

99.77 
2.238 

0.9967 
0.9985 

2.241 

Average Specific Gravity @ 20' Celsius 

Tested By TO Date 05120108 C/Jecked By 
DCN: CT-S5 Daie 09/25106 Revrs,on: 12 

SOUTH POND 
NA 
BUCKET 1 
BLACK SLUDGE 
( Minus No.4 sieve material. airdried) 

2 

G 1156 
736.34 

25.5 
681.04 

2487 
195.46 
95.76 

99.70 
2.246 

0.9969 
0.9987 

2.248 

2.24 

C \MSOFFICE\EXCEL\PrmtOVF!57 ,1sJShee11 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 



R19445

Ctient 
•~lient Reference 
Project No. 
Lab ID 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM 04767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 1 

Consolidated Undrained Triaxial Test with Pore Pressure 

30 ~-------------------------------------~ 

20 

5 

SIN ct>= TAN u, 
a 

C = -----
COS <-I> 

0'----------------~---------------------__J 
0 5 10 15 20 25 30 35 40 45 50 

P. (psi) 

-,:;- Max. Effec Stress Ratio Points --Failure Envelope -~ Test No 1 --- TestNo.2 --,--- Test No 3 

a = 0.00 C = 0.001 
a. = 30.5 CJ) = 36.14 

Tested By JCM Date 05/21/08 Approved By U!;) 
x:ige 1 of a Jet-J CT .::;:c DATE '3-25-98 RE:V!SION 1 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 
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Client 

Client Reference 

Project No 

Lob ID 
Visual Oescnpuon 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM 04767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

BLACK COAL REFUSE SLURRY (REMOLDED) 

SOUTH POND 
NA 
BUCKET 1 

?5 ,-----------------------------------~ 

20 

15 
·;; 

= 
0 • e 

<n 
li 
" ·, 
"' 0 

10 

5 

01>------------------------------------' 
0 5 10 15 20 25 

Strain(%) 

--8--Test No. 1 ---e-Test No. 2 ~Tes!No.3 

Tested By JCM Date 05/21108 Approved By ".D'i) Date 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 
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..:lient 

..:rient Reference 
Project No. 
Lab ID 

Visual Description: 

! Slage No. 
I Test No 

PRESSURES (psi) 

Cell Pressure(psi) 
Back Pressure(psi) 
Eff. Cons. Pressure(psi) 
Pore Pressure 
Response (%) 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) §t;;~,~~'~ 
CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 1 

BLACK COAL REFUSE SLURRY (REMOLDED) 

36.6 
31.4 

5.2 

98 

INITIAL SAMPLE DIMENSIONS (in) 

Length 1 3.140 Diameter 1 
Length 2 3.148 Diameter 2 
Length 3 3.151 Diameter 3 
Avg Leng.= 3.146 Avg. Diam.= 

VOLUME CHANGE 
Initial Surette Reading (ml) 
Final Surette Reading (ml) 
Final Change (ml) 

1.375 
1.389 
1.399 
1.388 

24.0 
21.7 

2.3 
MAXIMUM OBLIQUITY POINTS 

p 

Q 

LOAD 
(LBS) 

6.8 
8.2 
8.8 

10.3 
12.1 
15.1 
15.8 
16.2 
17.1 
17.2 
17.8 
18.4 
18.5 
18.8 
19.0 
18.9 
19.4 
19.6 
20.2 
20.7 
20.8 
21.4 
21.4 
21.6 
22.0 
21.8 
22.8 
23.1 
23.5 
23.1 
24.0 

Tested By 

6.41 
3.95 

JCM Date 

Initial Dial Reading (D.R.), mils 
D.R. After Saturation, mils 
D.R. After Consolidation, mils 

235 
250 
294 

DEFORMATION PORE PRESSURE 
(INCHES) (PSI) 

0.000 31.4 
0.001 32.1 
0.002 32.1 
0.005 32.5 
0.008 32.8 
0.016 33.2 
0.020 33.4 
0.026 33.6 
0.038 33.7 
0.051 33.8 
0.069 33.9 
0.085 34.0 
0.101 34.0 
0.116 34.1 
0.132 34.1 
0.158 34.1 
0.182 34.2 
0.205 34.2 
0.236 34.2 
0.260 34.2 
0.292 34.1 
0.316 34.3 
0.340 34.1 
0.371 34.1 
0.411 34.1 
0.443 34.1 
0.490 34.1 
0.530 34.2 
0.569 34.1 
0.610 34.1 
0.664 34.2 

lo-l9-()~ 05/21 /08 Input Checked By Date 
,..,,.;.:_;e 3 Of 8 ;:;::1·l CT-3::a UATE 13-25-96 REVISION 1 

~6 
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R19448

Client 
Client Reference 
Project No. 
UblD 

Visual Description: 

CONSOLIDATED UNDRAINED TR/AXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM 04767-95 I AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

BLACK COAL REFUSE SLURRY (REMOLDED) 

§t:;~'~"~ 
SOUTH POND 
NA 
BUCKET 1 

. 1:;ffective Confin111g Pressure {psi) 
I 

5.2 Stage No. 
Test No 

INITIAL DIMENSIONS 

Initial Sample Length (in.) 
! nitial Sample Diameter (in.) 
.,,itial Sample Area (inA2) 
Initial Sample Volume (inA3) 

Strain Deviation .!'i U 
(%) Stress 

0.02 0.93 0.73 
0.07 1.39 0.75 
0.15 2.40 1.15 
0.25 3.62 1.36 
0.52 5.63 1. 79 
0.66 6 03 2.01 
0.84 6.35 2.21 
1.22 6.92 2.33 
1.64 6.91 2.40 
2.25 7.31 2.55 
2.75 7.66 2.61 
3.27 7.71 2.64 
3.77 7.81 2.68 
4.28 7.90 2.74 
5.11 7.78 2.71 
5.89 8.02 2.84 
6.65 8.13 2.78 
7.66 8.39 2.83 
8.42 8.64 2.76 
9.45 8.59 2.72 
10.23 8.90 2.86 
11.00 8.80 2.67 
12.03 8.83 2.74 
13.30 8.93 2.72 
14.34 8.73 2.69 
15.88 9.12 2.66 
17 15 9 15 2.77 
13.44 9.22 2.70 
19.74 8.86 2.70 
21.51 9 19 2.82 

Tested By JCM 
page ..J of B 

3.15 
1.39 
1.51 
4.76 

5.45 
5.84 
6.46 
7.46 
9.04 
9.22 
9.34 
9,79 
9.71 
9.96 
10.25 
10.26 
10,34 
10,37 
10,27 
10.38 
10.56 
10.76 
11.09 
11..07 
11.25 
11.33 
11.29 
11.41 
11.25 
11.66 
11.59 
11.72 
11.36 
11.56 

Date 

4.5 
4.5 
4.1 
3.8 
3.4 
3.2 
3.0 
2.9 
2.8 
2.7 
2.6 
2.6 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.5 
2.3 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.5 
2.5 
2.4 

05/21/08 

VOLUME CHANGE 

Volume After Consolidation (inA3) 
Length After Consolidation (in) 
Area After Consolidation (inA2) 

Effective Principle 

Stress Ratio 

1.219 
1.311 
1.593 
1.941 
2,649 
2.893 
3.125 
3.417 
3.469 
3.753 
3,961 
4.017 
4,098 
4.208 
4.124 
4.400 
4.359 
4.538 
4,536 
4.464 
4.797 
4.474 
4.594 
4.601 
4.477 
4.587 
4.762 
4.691 
4.536 
4.864 

A 

0.76 
0,55 
0.49 
0.38 
0.32 
0.34 
0.36 
0.34 
0.35 
0.36 
0,35 
0.35 
0.35 
0.35 
0.36 
0.36 
0.35 
0.34 
0.33 
0.32 
0.33 
0.31 
0.32 
0.31 
0.31 
0.30 
0.31 
0 30 
0.31 
0.31 

p 

4.96 
5.14 
5.25 
5.65 
6.23 
6.20 
6.16 
6.33 
6.26 
6.31 
6.42 
6.41 
6.43 
6.41 
6.38 
6.37 
6.49 
6.56 
6.77 
6.77 
6.79 
6.93 
6.87 
6.94 
6.88 
7.10 
7.01 
7 .11 
6.93 
6.97 

4.55 
3.09 

1.474 

Q 

0.49 
0.69 
1.20 
1.81 
2.81 
3.02 
3.18 
3.46 
3.46 
3.65 
3.83 
3.85 
3.91 
3.95 
3.89 
4.01 
4.07 
4.19 
4.32 
4.29 
4.45 
4.40 
4.42 
4.46 
4.37 
4.56 
4.58 
4.61 
4.43 
4.59 

Input Checked By ½() Date (o-l9-0i 
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R19449

,·:11ent 

!1enr Reference 
roject No. 

Lab ID 

'./isual Description: 

fSlage No. 
; Test No 

.-'RESSURES (psi) 

Ca!I Pressure(psi) 
Sack Pressure(psi) 
c:ff. Cons. Pressure(p, 
Pore Pressure 
Response (%) 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 1 

BLACK COAL REFUSE SLURRY (REMOLDED) 

46.5 
36.1 
10.4 

100 

INITIAL SAMPLE DIMENSIONS (in) 

Length 1 
Length 2 
Length 3 
Avg Leng.• 

3.120 
3.137 
3.135 
3.131 

VOLUME CHANGE 

Diameter 1 
Diameter 2 
Diameter 3 
Avg. Diam.= 

Initial Surette Reading (ml) 
Final Surette Reading (ml) 
Final Change (ml) 

iviAXiiviUiv'i OBLiQUiTY POiNTS 

p 

Q 

e 5 or 

= 
= 

LOAD 
(LBS) 

I .9 
13.4 
14.9 
18.3 
20.0 
22.4 
23.0 
23.7 
24.8 
25.7 
26.7 
27.1 
27.5 
27.5 
27.7 
27.9 
28.2 
28.6 
29.5 
30.0 
30.5 
30 4 
31.0 
31.2 
31.8 
31.8 
32.3 
33.0 
32.6 
33.1 
33.6 

Tested By 

11.84 
7.45 

JCM Date 

Initial Dial Reading (D.R.), mils 
D.R. After Saturation, mils 
D.R. After Consolidation, mils 

DEFORMATION PORE PRESSURE 
(PSI) (INCHES) 

0.000 
0.001 
0.002 
0.005 
0.008 
0.017 
0.020 
0.026 
0.038 
0.051 
0.069 
0.085 
0.100 
0.110 
0.131 
0.157 
0.181 
0.204 
0.235 
0.259 
0.290 
0.313 
0.337 
0.368 
0.408 
0.439 
0.486 
0.526 
0.565 
0.604 
0.659 

05/21/08 Input Checked By 

36.1 
36.8 
37.0 
37.4 
37.8 
38.7 
38.9 
39.3 
39.9 
40.3 
40.9 
41.1 
41.3 
41.5 
41.6 
41.8 
41.9 
41.9 
42.0 
42.1 
42.1 
42.0 
42.1 
42.0 
42.2 
42.1 
42.1 
42.2 
42.1 
42.2 
42.2 

Date 
WCN c,.s::a DATE 6-25-96 REVISION 1 

1.396 
1.398 
1.344 
1.379 

24.0 
18.4 
5.6 

77 
112 
166 
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R19450CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 I AASHTO T297-94 (SOP-S28) 

... 11~11[ 

iient Reference 
..-'roIec1 No. 
L30ID 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No . 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 1 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

i Effec/lve Confining Pressure (psi) 10.4 

INITIAL DIMENSIONS 

: 11it1al Sample Length (in.) 
i1111ial Sample Diameter (in.) 
i111t1al Sample Area (in'2) 
lllltial Sample Volume (in'3) 

Strain 

(%) 

0 03 
0.06 
0.15 
0.25 
0.54 
0.67 
0.86 
1.25 
1.67 
2.28 
2.79 
3.30 
'j 60 
4.32 
5.16 
5.95 
6.72 
7.73 
8.52 
9.54 
10.30 
11.07 
12.10 
13.40 
14.44 
15.98 
17 28 
i 8.58 
19.86 
21.67 

Je 6 or 

Deviation 

Stress 

3.98 
5.09 
7.59 
8.76 
10.51 
10.94 
11.42 
12.16 
12.77 
13.37 
13.56 
13.79 
13.76 
13.77 
13.82 
13.93 
14.04 
14.51 
14.69 
14.91 
14.68 
14.93 
14.89 
15.08 
14.89 
14.92 
15.10 
14.65 
14. 71 
14.66 

Tested By 

0.65 
0.89 
1.34 
1.72 
2.62 
2.79 
3.19 
3.85 
4.19 
4.77 
5.04 
5.25 
5.40 
5.50 
5.69 
5.80 
5.83 
5.87 
6.01 
6.01 
5.94 
6.00 
5.95 
6.10 
6.03 
5.99 
6.12 
5.96 
6.07 
6 08 
JCM 

3.13 
1.38 
1.49 
4.68 

13.73 
14.59 
16.65 
17.44 
18.29 
18.56 
18.64 
18.71 
18.98 
19.00 
18.92 
18.94 
18.76 
18.67 
18.52 
18.52 
18.61 
19.04 
19.08 
19.30 
19.15 
19.33 
19.34 
19.38 
19.25 
19.34 
19.38 
19.09 
19.04 
18.99 

Date 

9.7 
9.5 
9.1 
8.7 
7.8 
7.6 
7.2 
6.6 
6.2 
5.6 
5.4 
5.2 
5.0 
4.9 
4.7 
4.6 
4.6 
4.5 
4.4 
4.4 
4.5 
4.4 
4.5 
4.3 
4.4 
4.4 
4.3 
4.4 
4.3 
4.3 

05/21/08 

Stage No. 
Test No 

VOLUME CHANGE 

Volume After Consolidation (in'3) 
Length After Consolidation (in) 
Area Afier Consolidation (in"2) 

Effective Principle 

Stress Ratio 

1.408 
1.535 
1.838 
2.010 
2.351 
2.438 
2.584 
2.856 
3.055 
3.373 
3.530 
3.675 
3.751 
3.812 
3.934 
4.029 
4.072 
4.205 
4.349 
4.397 
4.289 
4.390 
4.346 
4.506 
4.410 
4.381 
4.528 
4.303 
4.398 
4.393 

Input Checked By 

A 

0.16 
0.18 
0.18 
0.20 
0.25 
0.25 
0.28 
0.32 
0.33 
0.36 
0.37 
0.38 
0.39 
0.40 
0.41 
0.42 
0.42 
0.40 
0.41 
0.40 
0.40 
0.40 
0.40 
0.40 
0.41 
0.40 
0.41 
0.41 
0.41 
0.41 

p 

11.74 
12.05 
12.85 
13.06 
13.04 
13.08 
12.92 
12.63 
12.60 
12.32 
12.14 
12.05 
11.88 
11.79 
11.62 
11.56 
11.59 
11.78 
11.73 
11.84 
11.80 
11.87 
11 90 
11.84 
11.81 
11.88 
11.83 
11.76 
11.68 

Date 

1 
2 

4.18 
3.04 

1.374 

Q 

1.99 
2.54 
3.79 
4.38 
5.26 
5.47 
5.71 
6.08 
6.38 
6.68 
6.78 
6.89 
6.88 
6.89 
6.91 
6.96 
7.02 
7.26 
7.35 
7.45 
7.34 
7.46 
7.45 
7.54 
7.44 
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R19451

Client 
Client Reference 
Project No. 
Lab ID 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 1 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

IS/age No. 
Test No 

PRESSURES (psi) 

Cell Pressure(psi) 
Back Pressure(psi) 
Eff. Cons. Pressure(pi 
Pore Pressure 
Response(%) 

51.4 
31.0 
20.4 

99 

MAXIMUM OBLIQUITY POINTS 

p 

Q 

= 
= 

LOAD 
(LBS) 

6.8 
13.5 
15.7 
18.9 
21.3 
25.0 
27.3 
28.7 
30.6 
31.7 
33.1 
33.8 
34.5 
34.7 
35.2 
35.9 
36.6 
37.1 
37.5 
37.8 
38.3 
38.7 
38.8 
40.1 
41.4 
41.7 
40.5 
42.1 
42.5 
41.7 
42.3 

Tested By 

17.19 
10.31 

JCM Date 

INITIAL SAMPLE DIMENSIONS (in) 

Length 1 
I P.ngth 2 
Length 3 
Avg Leng.= 

3.130 Diameter 1 
3 121 Diameter 2 
3.136 Diameter 3 
3.129 Avg. Diam.= 

VOLUME CHANGE 
Initial Surette Reading (ml) 
Final Surette Reading (ml) 
Final Change (ml) 

Initial Dial Reading (D.R.), mils 
D.R. After Saturation, mils 
D.R. After Consolidation, mils 

DEFORMATION 
(INCHES) 

PORE PRESSURE 
(PSI) 

0.000 
0.001 
0.002 
0.003 
0.005 
0.011 
0.017 
0.024 
0.036 
0.049 
0.067 
0.083 
0.099 
0.108 
0.131 
0.157 
0.180 
0.204 
0.236 
0.260 
0.290 
0.314 
0.337 
0.369 
0.408 
0.440 
0.488 
0.527 
0.566 
0.605 
0.660 

05/21/08 Input Checked By 

31.0 
34.0 
34.5 
35.2 
35.9 
37.4 
38.5 
39.4 
40.5 
41.4 
42.3 
42.8 
43.2 
43.4 
43.7 
44.0 
44.2 
44.3 
44.4 
44.4 
44.5 
44.5 
44.5 
44.6 
44.6 
44.6 
44.6 
44.6 
44.6 
44.6 
44.7 

Date 
page r o OCN CT-S28 DATE 6.25-98 REVISION 1 

1.404 
1.373 
1.371 
1.383 

48.0 
40.5 

7.5 

60 
68 

154 
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R19452

( 

C 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM 04767-95 / AASHTO T297-94 (SOP-S28) 

Client 
Client Reference 
Project No. 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 1 

Lab ID 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

ressure (psi) 

INITIAL DIMENSIONS 

Initial Sample Length (in.) 
Initial Sample Diameter (in.) 
Initial Sample Area (inA2) 
Initial Sample Volume (inA3) 

Strain 
(%) 

0.02 
0.05 
0.10 
0.17 
0.37 
0.58 
0.80 
1.18 
1.61 
2.22 
2.74 
3.26 
3.57 
4.31 
5.17 
5 94 
6.73 
7 78 
8.55 
9 57 
10.34 
11. 11 
12.15 
13 45 
14.49 
16.07 
17.35 
18.64 
19.92 
21.74 

Deviation 
Stress 

4.82 
6.44 
8.70 
10.46 
13.09 
14.68 
15.66 
17.01 
17.71 
18.54 
18.96 
19.34 
19.40 
19.60 
19.89 
20.25 
20.42 
20.44 
20.50 
20.57 
20.62 
20.56 
21.14 
21.64 
21.53 
20.44 
21.06 
20.95 
20.20 
20.03 

6U 

3 04 
3.45 
4.15 
4.86 
6.38 
7.49 
8.40 
9.52 

10.40 
11.31 
11.76 
12.21 
12.35 
12.73 
12.96 
13.15 
13.27 
13.38 
13.40 
13.48 
13.52 
13.51 
13.55 
13.57 
13.56 
13.58 
13.58 
13.63 
13.64 
13.67 

.4 

3.13 
1.38 
1.50 
4.70 

22.17 
23.39 
24.95 
26.01 
27.10 
27.59 
27.66 
27.89 
27.71 
27.63 
27.60 
27.53 
27.45 
27.27 
27.33 
27.50 
27.54 
27.46 
27 50 
27.49 
27.50 
27.45 
27.99 
28.47 
28.36 
27.26 
27.88 
27.72 
26.96 
26.77 

17.4 
16.9 
16.2 
15.5 
14.0 
12.9 
12.0 
10.9 
10.0 
9.1 
8.6 
8.2 
8.0 
7.7 
7.4 
7.2 
7.1 
7.0 
7.0 
6.9 
6.9 
6.9 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.7 

VOLUME CHANGE 

Volume After Consolidation (inA3) 
Length After Consolidation (in) 
Area After Consolidation (inA2) 

Effective Principle 
Stress Ratio 

1.278 
1.380 
1.536 
1.673 
1.934 
2.137 
2.305 
2.563 
2.772 
3.039 
3.196 
3.361 
3.411 
3.556 
3.676 
3.795 
3.864 
3.912 
3.928 
3.973 
3.995 
3.982 
4.088 
4.170 
4.149 
3.997 
4.086 
4.094 
3.988 
3.975 

A 

0.64 
0.54 
0.48 
0.47 
0.49 
0.52 
0.54 

.0.57 
0.59 
0.62 
0.63 
0.64 
0.64 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.65 
0.63 
0.64 
0.67 
0.65 
0.66 
0.68 
0.69 

p 

19.76 
20.17 
20.60 
20.77 
20.56 
20.25 
19.83 
19.38 
18.85 
18.36 
18.12 
17.86 
17.75 
17.47 
17.38 
17.37 
17.34 
17.24 
17.25 
17.20 
17.19 
17.17 
17.42 
17.65 
17.60 
17.04 
17.35 
17.25 
16.86 
16.75 

1 
3 

4.20 
3.04 

1.385 

Q 

2.41 
3.22 
4.35 
5.23 
6.54 
7.34 
7.83 
8.50 
8.86 
9.27 
9.48 
9.67 
9.70 
9.80 
9.95 
10.13 
10.21 
10.22 
10.25 
10.28 
10.31 
10.28 
10.57 
10.82 
10.76 
10.22 
10.53 
10.48 
10.10 
10.02 

Tested By JCM Date 05/21/08 Input Checked By K~ Date 1.D-1q-oi iJJge a 01 8 
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60 

50 

40 

"' 0.. 30 -.., 
20 

10 

Tester/ By. 

Client 
Client Rer. No. 
Project no. 
Lab ID 

JCM 

MOHi, lOlAL STHEl~G·1., LHVLLOPE 

CEC Boring No. 
Depth(ft.) 

SOUTH POND 
NA 
BUCKET 1 

§tt:chnics 

POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Sample No. 
Visual Description BLACK COAL REFUSE SLURRY (REMOLDED) 

C = 1.5 

,1, = 17.3 

20 40 60 80 100 120 

a (psi) 

Date: 05/21 /08 Approved By: 
NOTE: GRAPH NOT flillLE 

1)!$ Date (p l 01J 
C:IMSOFFICE\Ei.:.cel1P1u1lq'•IF 197 ~lsJSheel1 

544 Braddock Avenue • Easl Plltsburgh, PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999 



R19454

REMOLDED UNIT WEIGHT BEFORE INITIAL CONSOLIDATION 
CONSOLIDATED UNDRAINED TR!AX!AL TEST 

Client 
Client Reference 
Project No. 
Lab ID 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 Specific Gravity (measured) 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

SAMPLE CONDITION SUMMARY 

2.24 

Boring No. South Pond South Pond South Pond 
Depth (fl) NA NA NA 
Sample No. Bucket 1 Bucket 1 Bucket 1 

Test No. T1 T2 T3 
Deformation Rate (in/min) 0.0007 0.0007 0 .0011 
Back Pressure (psi) 31.4 36.1 31 
Consolidation Time (days) 1 1 

Initial State (w%) 82.6 82.7 79.5 
Total Unit Weight (pcf) 76.6 84.2 80.5 
Dry Unit Weight (pcf) 42.0 46.1 44.8 
Final State (w%) 36.8 34.5 32.7 
Initial State Void Ratio,e 2.333 2.035 2.119 

Tested By JCM Date 
page 1 of 1 

05/21/08 Input Checked By ~I:) Date / o-3::0'6 
DCM CT-S28 DATE 6-25-98 REVISION 1 C IMSOFF!CE'.Excel\Pr1ntal{F184 ~1!:-]Sheat1 
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R19455

Client 
Client Reference 
Project No. 
Lab ID 

UNIT WEIGHT AFTER INITIAL CONSOLIDATION 
CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 
ASTM 04767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 Specific Gravity (measured) 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

SAMPLE CONDITION SUMMARY 

Boring No. South Pond South Pond 
Depth (ft) NA NA 
Sample No. Bucket 1 Bucket 1 

Test No. T1 T2 
Deformation Rate (in/min) 0.0007 0.0007 
Back Pressure (psi) 31.4 36.1 
Consolidation Time (days) 1 1 

Initial State (w%) 41.7 43.3 
Total Unit Weight (pc1) 102.0 102.5 
Ory Unit Weight (pc1) 71.9 71.5 
Final State (wo/o) 36.8 34.5 
l111tial State Void Ratio,e 0.944 0.955 

2.24 

South Pond 

NA 
Bucket 1 

T3 
0.0011 

31 

1 

42.4 
101.8 

71.5 
32.7 
0.956 

Tested By JCM Date 05/21/08 Input Checked By 'to Date ~-3:D'D 
page 1 of 1 :JOl CT-S28 DATE 0-25-9~ REI/ISiO~l 1 C IMSOFFICE\Excel\Prmtol!F t 85 ~!~]Sheet1 
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R19456

Client 
Client Reference 
Project No. 
Lab ID 

uses 
USDA 

SIEVE AND HYDROMETER ANALYSIS 
ASTM D 422-63/AASHTO T88-00 (SOP-S3) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

SIEVE ANALYSIS 
cobbles I uravel I sand 

cobbles I gravel I sand 
I 

12" 6" 311 3/4" 3/8" #4 #10 #20 #40 #140 #200 
100 

90 

80 

70 

·tso 
;: 
>. 

"' ci 50 
C 
u: 

30 

20 

10 

I' i 
i I! 
11 ! 

I' I 
1 I 1 

- : r 

, , : I 
I; ; I 
i I!. 
1,,, I 

'' i: ! i 
1i ! I 
/1 ! I 

' . I,;'. 
I '' '' . !. : ; 
;I 

,, ! ' I 

'' I I 
- :: . ; I 
l,, 1: 
i I; I I 
(:J 
I I : ~ ! 
< I l ' ,, ' 'I 
! I ' ' I ! 

'I 
I 

I ' i 
0 

1000 

I 

I 
' 
l 
I 

I 
I 

i 

I 
I 

! 
: 
i 
' 

I I 

I I 
I I 

Sieve Sizes (mm) 

Greater Than #4 
#4 To #200 
Finer Than #200 

uses Symbol 

' 
I 
I 

I 
I 
I 
I 
I 

I 
! 
I 
I 
l 
i 

uses Classification 

page 1 of 4 

ro.hl 
~ 

I 

I I 
I I 

100 10 0.1 
Particle Diameter {mm) 

uses Summary 
Percentage 

Gravel 0.00 
Sand 7.38 

Silt & Clay 92.62 

CL, TESTED 

LEAN CLAY 

DCN; CT -S3A OATE:2120108 REVISION: S 

SOUTH POND 
NA 
BUCKET2 
BLACK 

HYDROMETER 
silt and cla11 fraction 

I silt I cla• 

~ 

\ 
:.._ 

I"'\ 

\ 
\ 

\ 

\ 

0.01 0.001 

, 
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( 

USDA CLASSIFICATION CHART 

Client 
Client Reference 
Project No. 
Lab ID 

CEC 
POND CREEK 080851 

2008-210-01 
2008-210-01-02 

90 

80 

PERCENT CLAY / 
70 

20 

10 

100 

Particle 
Size (mm) 

2 
0.05 

0.002 

30 

90 

/ 60 

40 

50 

\ SANDY CLAY LOAM 1, I 
\ / '\ 
\/ 

I ' /\ 
, \ SANDY LOAM / 

. \ / \ / ' \ 

80 70 60 

Percent USDA SUMMARY 
Finer 

100.00 
84.78 
32.14 

Gravel 
Sand 
Silt 
Clay 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

/\ 
'CLAY LOAM , 

I 

\/ 
LOAM '\ 

50 40 

PERCENT SAND 

Actual 
Percentage 

0.00 
15.22 
52.64 
32.14 

USDA Classification: SILTY CLAY LOAM 

page 2 of 4 OCN: CT ..S3A OATE:2/2010B REVISION: B 

30 

SOUTH POND 
NA 
BUCKET 2 
BLACK 

PERCENT SILT 

20 10 0 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

0.00 
15.22 
52.64 
32.14 

C:\MSOFFICE\Excel\PnntQ\(K 15.XLS]Sheet 1 
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R19458

WASH SIEVE ANALYSIS 
ASTM D 422-63/AASHTO TBB-00 (SOP-S3) 

Client CEC 
Client Reference 
Project No. 
Lab ID 

POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Moisture Content of Passino 314" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content (%) 

Wet Weight -3/4" Sample (gm) 
Dry Weight - 3/4" Sample (gm) 
Wet Weight +3/4" Sample (gm) 
Dry Weight + 3/4" Sample (gm) 

Total Dry Weight Sample (gm) 

Sieve Sieve 
Size Opening 

(mm) 

12" 300 
6" 150 
3" 75 
2" 50 

1 1 /2" 37.5 
1" 25.0 

3/4" 19.0 
112" 12.5 
3/8" 9.50 
#4 4.75 

#10 2.00 
#20 0.85 
#40 0.425 
#60 0.250 

#140 0.106 
#200 0.075 

Pan -

Tested By JP 

517 
1095.30 
630.20 

97.36 
465.10 
532.84 

87.3 

NA 
39.31 

NA 
0.00 

NA 

Wgt.of Soil 
Retained 

(am) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.13 
3.63 
8.79 

19.00 
7.76 

493.53 

Date 

page 3 of 4 DCN: CT-S3A DATE:2120/08 REVISION: 8 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

SOUTH POND 
NA 
BUCKET 2 
BLACK 

Water Content of Retained 3/4" Material 

Tare No. 
Wgt.Tare + Wet Specimen (gm) 
Wgt.Tare + Dry Specimen (gm) 
Weight of Tare (gm) 
Weight of Water (gm) 
Weight of Dry Soil (gm) 

Moisture Content(%) 

Weight of the Dry Specimen (gm) 
Weight of minus #200 material (gm) 
Weight of plus #200 material (gm) 

Percent Accumulated Percent 

Retained Percent Finer 
Retained 

(%) (%) /%) 
0.00 0.00 100.00 
0.00 0.00 100.00 

0.00 0.00 100.00 

0.00 0.00 100.00 

0.00 0.00 100.00 

0.00 0.00 100.00 

0.00 0.00 100.00 

0.00 0.00 100.00 

0.00 0.00 100.00 

0.00 0.00 100.00 

0.00 0.00 100.00 

0.02 0.02 99.98 

0.68 0.71 99.29 

1.65 2.36 97.64 

3.57 5.92 94.08 
1.46 7.38 92.62 

92.62 100.00 -

NA 
NA 
NA 
NA 
NA 
NA 

NA 

532.84 
493.53 

39.31 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.98 
99.29 
97.64 
94.08 
92.62 

-

5/21/08 Checked By Date 5-;)_'3:f:ft, 
C·\MSOFFJC£1.Excef\PrintQ\[K15.XLS}Shee/1 
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R19459

Client 
Client Reference 
Project No. 
Lab ID 

Elapsed 
Time 

(min) 

0 

2 

5 

15 

34 

62 
250 
1440 

HYDROMETER ANALYSIS 
ASTM D 422-63/AASHTO T88-00 (SOP-S3) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

R Temp. 

Measured (' C) 

NA NA 
44.5 21.9 

42.5 21.9 

39.5 21.9 

36.0 21.9 

33.D 21.8 
26.0 21.7 
19.0 21.9 

Composite 

Correction 

NA 

6.02 

6.02 

6.02 

6.02 

6.07 
6.11 
6.02 

Boring No. 
Depth (ft) 
Sample No. 
Soil Color 

R 
Corrected 

N.~. 
38.5 

36.5 

33.5 

30.0 

26.9 
19.9 
13.0 

N 

(%) 

NA 
79.3 

75.2 

69.0 

61.8 

55.5 
41.0 
26.8 

Soil Specimen Data Other Corrections 

Tare No. 
Tare + Dry Material (gm) 
Weight of Tare (gm) 

2343 
151.6 
98.58 

a - Factor 

SOUTH POND 
NA 
BUCKET2 
BLACK 

K 
Factor 

NA 
0.01314 

0.01314 

0.01314 

0.01314 

0.01316 
0.01317 
0.01314 

Diameter 

(mm) 

NA 
0.0279 

0.0180 

0.0106 

0.0073 

0.0055 
0.0029 
0.0013 

N' 
( % ) 

NA 
73.5 
69.7 
63.9 
57.2 
51.4 
38.0 
24.8 

Weight of Deflocculant (gm) 
Weight of Dry Material (gm) 

5.0 
48.02 

Percent Finer than # 200 

0.99 

92.62 

Specific Gravity 2.7 Assumed 

Note: Hydrometer test is performed on - # 200 sieve material. 

Tested B TO Date 5/21/08 Checked B Date 

page 4 of 4 DCN: CT .S3A OATE:2/20108 REVISION: B C.\MSOFFICE\ExcertPnntQ\[KIS.XLS)S/lee/1 
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ATTERBERG LIMITS 
ASTM D 4318-05 / AASHTO T89 (SOP - S4A) 

Client CEC Boring No. SOUTH POND 
Client Reference POND CREEK 080851 Depth (fl) NA 
Project No. 2008-210-01 Sample No. BUCKET 2 
Lab ID 2008-210-01-02 Soil Description BLACK LEAN CLAY 
Note: The uses symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 

sieve mater/al. See the "Sieve and Hydrometer Analysis" graph page for the complete material description. 

Liquid Limit Test 1 2 3 
M 

Tare Number 250 20 284 u 
Wt. of Tare & WS (gm) 37.67 39.66 39.57 L 
Wt. of Tare & DS (gm) 32.45 34.22 33.70 T 
Wt. ofTare (gm) 17.54 19.33 18.37 I 
Wt. of Water (gm) 5.2 5.4 5.9 p 

\n.Jt. of OS {gm) 14.9 14.9 15.3 0 
I 

Moisture Content(%) 35.0 36.5 38.3 N 
Number of Blows 31 22 15 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 43 274 Liquid Limit(%) 36 
Wt. of Tare & WS (gm) 25.49 26.20 
Wt. of Tare & DS (gm) 24.45 25.21 Plastic Limit(%) 19 
Wt. of Tare (gm) 19.03 19.96 
Wt. of Water (gm) 1.0 1.0 Plasticity Index(%) 17 
Wt. of DS (gm) 5.4 5.3 

USCSSymbol CL 
Moisture Content(%) 19.2 18.9 0.3 
Note: The acceptable range of the two Moisture contents is + 2. 6 

Flow Curve Plasticity Chart 

,o ~-----~~~---~~~~~ 60 , 

I I i I - I, 
i6 f-----'---' --,.......;-++-++---'-'---!-+-+-+-+++-1-1 

! I! ! I~ 

, 

/ , 
, 

, 

16 J:------------'l----'l'---'--1 ++++-+l-l----~,=>A!-p--1-----l-++-l--+-I 
34 f----F--;.....+-++-++--,.......;-+-+-+-+++-1-1 

I I 
~ 32 f----,f-'-+-+-+-++---+-+-+-+-+++-1-1 
3 ; I I 
u 30 f------+-+-+-++---+-+--'-+-+++-H 
~ ; 1 ! J I 
;; 28 f---,f--+----+-..;-.Jl-+-f-H----+I, -+-+-+-+++-H ;: , : I 

26 f-----;.....+-,--+f-1--;.....+-+-+-+-++++l 
i ! i i 

24 F---~---;--+--'-+--'-++!-----+1-f-------'--'--e-+!-+l 
1 ! : I i 

•o f-----,......C---'---~+-------'--'--+-++l+l 
i I : I i I : I ! 

~o '-------'---'-'-'---'"-'------'--'---'--'-'--'-'--'-' 
10 

Number of Blows 

100 

50 

10 

F 

0 
// 

0 

CL-ML 

--, 

-1 

' 
: I 

20 

, - / CL - CH -- / -
-- / ---

, 

/ MH ----- ® / -
/1 

✓:J 
40 60 80 

Liquid Limit(%) 

Tested By TO Date 5121108 Checked By bf\ Dale 5-+3 ·()~ 
page 1 of 1 OCN: CT-S4B DATE: 12/20/06 REVISION: 3 

100 
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( 

SPECIFIC GRAVITY 
ASTM D 854-02, AASHTO T100-03 (SOP - S5) 

Client 
Client Reference 
Project No. 
Lab ID 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Replicate Number 

Pycnometer ID 
Weight of Pycnometer +Soil+ Water (gm) 
Temperature, T ( °Celsius) 
Weight of Pycnometer + Water (gm) 

Tare Number 
Weight ofTare + Dry Soil (gm) 
Weight ofTare (gm) 

Weight of Dry Soil (gm) 
Specific Gravity of Soil @ T 
Spe,r:ifir: Gravity of WatP.r @ T 
Conversion Factor for Temperature T 

Specific Gravity@ 20° Celsius 

Boring No. 
Depth (ft) 
Sample No. 
Visual Description 

1 

G 1155 
738.67 
23.6 

682.72 

932 
203.65 
102.67 

100.98 
2.242 

0.9974 
0.9992 

2.244 

Average Specific Gravity @ 20' Celsius 

Tested By TO Dale 05/20/08 Checked By 
DCN: CT-S5 Dare 09/25106 Rev,sion: 12 

SOUTH POND 
NA 
BUCKET2 
BLACK SLUDGE 
{ Minus No.4 sieve matena!, a1rdned) 

2 

G 1156 
736.62 

22.8 
681.37 

966 
202.41 
102.57 

99.84 
2.239 

0.9976 
0.9994 

2.240 

2.24 

Date 
C \MSOFFICE1EXCEL\PnntO\fF15B ~is/Sheet1 
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R19462

Client 
Client Reference 
Project No. 
Lab ID 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth(fl.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 2 

Consolidated Undrained Triaxial Test with Pore Pressure 

35 ---------------------------------------

I 
u 

SIN <I>= TAN 1:t. 

a 

C = -----
COS <D 

25 f---------------,--------,-------~.,L._------i-------j 

20 

15 

- -·-------~--------------,"-----+--------------

T 
-

' r 

OL...--------------'-,,,----------------------------" 
0 10 20 30 

P, (psi) 

40 50 

•s~ Max. Eifec. Stress Ratio Points --Failure Envelope --Test No. 5 --.-Test No. 6 

Tested By 

a = 

a = 

JCM Date 

0.00 
31.5 

C = 
cJ) 

05/27 /08 Approved By T)f> Date Ce( (8/08 

60 

page 1 of 8 OCN CT-526 CATE 5-25-98 REV/Si ON 1 
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R19463

C 
Client 
Client Reference 

Pro1ect No. 

Lab ID 
Visual Oescnpt1on: 

CONSOLIOATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM O4767-95 i AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Bonng No 

Depth(ft.) 
Sample No. 

BLACK COAL REFUSE SLURRY (REMOLDED) 

SOUTH POND 
NA 
BUCKET2 

25 ,------------------------------------, 

20 

15 
:;; 

= • • 2 
;;; 
0 
;; 
·; 
• 0 

10 

5 

0!0-----------------------------------~ 
0 5 10 15 20 25 

Strain{%) 

--e-- Tes! No 4 -e-Test No. 5 -tr--Tesl No. 6 

Tested By JCM Date 05/27/08 Approved By :DB Date {J) ( I B{OB 
pi3ge 2 of 8 
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R19464
CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 
ASTM 04767-95 / AASHTO T297-94 (SOP-S28) fr:~~~!!:! 

:lien! 
~lient Reference 
t"rnJect No. 
Lab ID 

Visual Description: 

I Stage No. 
Test No 

,:>RESSURES (psi) 

C di Pressure(psi) 
cluck Pressure(psi) 
Eff. Cons. Pressure(psi) 
Pore Pressure 
Response(%) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 2 

BLACK COAL REFUSE SLURRY (REMOLDED) 

11 

36.3 
31.2 

5.1 

98 

INITIAL SAMPLE DIMENSIONS (in) 

Length 1 3.150 
Length 2 3.142 
Length 3 3.147 
Avg Leng.= 3.146 

VOLUME CHANGE 

Diameter 1 
Diameter 2 
Diameter 3 
Avg. Diam.= 

Initial Surette Reading (ml) 
Final Surette Reading (ml) 
Final Change (ml) 

MAXIMUM OBLIQUITY POINTS 

p = 
,J = 

LOAD 
(LBS) 

7.6 
9.3 
10.4 
11.6 
12.8 
14.0 
14.8 
15.0 
15.2 
15. 7 
16.5 
16.7 
17.0 
17.2 
17.8 
1 8.1 
18.1 
18.6 
18.8 
19.0 
19.3 
19.5 
19.3 
19.7 
19.8 
19.9 
20.1 
20.1 

Tested By 

4.92 
2.94 

JCM Date 

Initial Dial Reading (D.R.), mils 
D.R. After Saturation, mils 
D.R. After Consolidation, mils 

DEFORMATION 
(INCHES) 

0.000 
0.001 
0.002 
0.005 
0.008 
0.016 
0.020 
0.025 
0.037 
0.050 
0.068 
0.084 
0.100 
0.110 
0.133 
0.159 
0.182 
0.205 
0.237 
0.261 
0.293 
0.316 
0.340 
0.372 
0.412 
0.445 
0.491 
0.531 

05127 /08 Input Checked By 

PORE PRESSURE 
(PSI) 
31.2 
32.1 
32.3 
32.6 
32.9 
33.3 
33.3 
33.6 
33.8 
33.9 
34.2 
34.2 
34.2 
34.3 
34.2 
34.3 
34.3 
34.2 
34.2 
34.3 
34.3 
34.2 
34.3 
34.2 
34.3 
34.3 
34.2 
34.2 

f)Ziqe 3 or 8 CCJ cr.2::a Ot"TE6-:15•90 REVISION 1 

1.453 
1.463 
1.461 
1.459 

24.0 
21.9 

2.1 

54 
110 
130 
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R19465
CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 / AASHTO T297-94 (SOP-S28) §~.~~~~~ 

Client 
Client Reference 
Project No. 
Lab ID 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET2 

•✓ isual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

Effective Confining Pressure (psi) 

INITIAL DIMENSIONS 

Initial Sample Length (in.) 
Initial Sample Diameter (in.) 
Initial Sample Area (inA2) 
Initial Sample Volume (inA3) 

Strain Deviation 6. U 
(%) Stress 

0.02 1.06 0.90 
0.07 1.77 1.15 
0.15 2.55 1.44 
0.25 3.26 1.71 
0.53 4.05 2.11 
0.65 4.54 2.14 
0.82 4.65 2.39 
1.21 4.72 2.58 
1.62 5.03 2.72 
2.22 5.48 2.95 
2.74 5.62 3.02 
3.27 5.75 3.04 
3.59 5.88 3.12 
4.33 6.18 3.02 
5.17 6.27 3.08 
5.93 6.25 3.13 
6.69 6.51 3.03 
7 73 6.56 3.04 
3.50 6.63 3.14 
9.53 6.72 3.14 
10.30 6.74 3.03 
11.09 6.56 3.07 
12.10 6.71 3.03 
13.42 6.69 3.06 
14.49 6.68 3.10 
16.00 6.66 3.02 
17 29 6.55 3.03 

Tested By JCM 

5.1 

3.15 
1.46 
1.67 
5.26 

Ci1 

5.26 
5.72 
6.21 
6.65 
7.04 
7.50 
7.36 
7.25 
7.42 
7.63 
7.70 
7.81 
7.86 
8.27 
8.30 
8.22 
8.58 
8.62 
8.59 
8.68 
8.81 
8.59 
8.78 
8.74 
8.68 
8.74 
8.62 

Date 

4.2 
4.0 
3.7 
3.4 
3.0 
3.0 
2.7 
2.5 
2.4 
2.1 
2.1 
2.1 
2.0 
2.1 
2.0 
2.0 
2.1 
2.1 
2.0 
2.0 
2.1 
2.0 
2.1 
2.0 
2.0 
2.1 
2.1 

Stage No. 
Test No 

VOLUME CHANGE 

Volume After Consolidation (inA3) 
Length After Consolidation (in) 
Area After Consolidation (inA2) 

Effective Principle 

Stress Ratio 

1.253 
1.449 
1.698 
1.959 
2.358 
2.531 
2.712 
2.873 
3.112 
3.550 
3.705 
3.790 
3.968 
3.967 
4.101 
4.176 
4.152 
4.176 
4.380 
4.436 
4.256 
4.235 
4.233 
4.281 
4.342 
4.204 
4.171 

A 

0.86 
0.66 
0.58 
0.53 
0.53 
0.48 
0.52 
0.56 
0.55 
0.55 
0.55 
0.54 
0.54 
0.50 
0.50 
0.51 
0.48 
0.47. 
0.48 
0.48 
0.46 
0.48 
0.46 
0.47 
0.47 
0.46 
0.47 

05/27/08 Input Checked By 

p 

4.73 
4 84 
4.94 
5.02 
5.01 
5.23 
5.04 
4.89 
4.90 
4.89 
4.89 
4.93 
4.92 
5.17 
5.16 
5.10 
5.32 
5.34 
5.27 
5.32 
5.44 
5.31 
5.43 
5.39 
5.34 
5.41 
5.34 

Date 

4 

4.85 
3.07 

1.580 

Q 

0.53 
0 89 
1.28 
1.63 
2.03 
2.27 
2.32 
2.36 
2.52 
2.74 
2.81 
2.87 
2.94 
3.09 
3.14 
3.13 
3.26 
3.28 
3.31 
3.36 
3.37 
3.28 
3.35 
3.35 
3.34 
3.33 
3.28 

,:.,1.Jge 4 or 8 
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R19466

ient 
2nt Reference 

,-,roIect No. 
Lab ID 

'Jisual Oescnption: 

1Stuge No. 
lfost No 

PRESSURES (psi) 

Cell Pressure(psi) 
Back Pressure(psi) 
Eff. Cons. Pressure(pi 
Pore Pressure 
Response (%) 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
· WITH PORE PRESSURE READINGS 

ASTM 04767-951 AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET2 

BLACK COAL REFUSE SLURRY (REMOLDED) 

41.1 
31.0 
10.1 

99 

INITIAL SAMPLE DIMENSIONS (in) 

Length 1 
Length 2 
Length 3 
Avg Leng.a 

3.138 
3.138 
3.137 
3.138 

VOLUME CHANGE 

Diameter 1 
Diameter2 
Diameter 3 
Avg. Diam.= 

Initial Surette Reading (ml) 
Final Surette Reading (ml) 
Final Change (ml) 

MAXIMUM OBLIQUITY POINTS 

p 

0 
= 
= 

LOAD 
(LBS) 

3.5 
13.5 
14.3 
16.3 
17.2 
18.9 
19 4 
20.0 
21.0 
21.5 
22.4 
22.9 
23.4 
23.7 
23.8 
24.5 
25.1 
26.0 
26.2 
26.4 
26.2 
26.4 
26.7 
26.9 
26.5 
27 9 
28.0 
28.2 
28.1 
28.5 
284 

Tested By 

9.00 
5.66 

JCM Date 

Initial Dial Reading (D.R.), mils 
D.R. After Saturation, mils 
D.R. After Consolidation, mils 

DEFORMATION 
(INCHES) 

PORE PRESSURE 
(PSI) 

0.000 
0.001 
0.002 
0.004 
0.007 
0.016 
0.020 
0.025 
0.038 
0.051 
0.070 
0.085 
0.101 
0.110 
0.132 
0.158 
0.181 
0.205 
0.236 
0.259 
0.290 
0.314 
0.338 
0.370 
0.410 
0.441 
0.488 
0.527 
0.566 
0.605 
0.661 

05/27/08 Input Checked By Y'h 

31.0 
32.8 
33.0 
33.4 
33.9 
~4 !l 
35.2 
35.6 
36.1 
36.6 
37.0 
37.2 
37.4 
37.4 
37.5 
37.6 
37.7 
37.7 
37.7 
37.8 
37.7 
37.8 
37.8 
37.8 
37.8 
37.8 
37.8 
37.8 
37.8 
37.8 
37.8 

Date 

1.407 
1.383 
1.378 
1.389 

24.0 
20.2 

3.8 

88 
94 

124 
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R19467
CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

:I,ent 
I,ent Reference 

Project No. 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 2 

Lab ID 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

;i:Jiecuve Conimmg Pressure (psi} 

ii.iTIAL DIMENSIONS 

In111al Sample Length (in.) 
1r1111al Sample Diameter (in.) 
Initial Sample Area (inA2) 
Initial Sample Volume (inA3) 

Strain 
(%) 

0.04 
0.06 
0.13 
0.23 
0.51 
0.64 
0.82 
1.21 
1.63 
L24 
2.75 
3.25 
3.56 
4.26 
5.08 
5.85 
660 
7 60 
8.34 
9 36 
10 13 
,O 91 
; 1 94 
i 3.21 
!4.21 
;572 
16 98 
18.25 
19.51 
:::1.32 

Deviation tl U 
Stress 

3.42 1.75 
4.03 2 01 
5.39 2.43 
5.96 2.92 
7 15 3.87 
7.46 4.19 
7.88 4.57 
8.51 5.13 
8.84 5.57 
9.37 5.97 
9.67 6.18 
9.92 6.35 
I 0.14 6.40 
10.10 6.55 
10.44 6.59 
10.80 6.68 
11.25 6.70 
11.27 6.75 
11.32 6.76 

• 11.06 6.74 
11 . 11 6.76 
11.20 6.81 
11.17 6.80 
10. 75 6.76 
11.47 6.77 
11.35 6.78 
11.28 6.79 
11.04 6.80 
11. 13 6.82 
10.80 6.85 

10.1 

3.14 
1.39 
1.52 
4.76 

11.77 
12.12 
13.05 
13.13 
13.37 
13.37 
13.41 
13.48 
13.38 
13.50 
13.59 
13.66 
13.83 
13.65 
13.95 
14.21 
14.65 
14.63 
14.66 
14.42 
14.46 
14.49 
14.47 
14.09 
14.80 
14.67 
14.59 
14.33 
14.40 
14.05 

8.3 
8.1 
7.7 
7.2 
6.2 
5.9 
5.5 
5.0 
4.5 
4.1 
3.9 
3.7 
3.7 
3.6 
3.5 
3.4 
3.4 
3.4 
3.3 
3.4 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

Stage No. 
Test No 

VOLUME CHANGE 

Volume After Consolidation (inA3) 
Length After Consolidation (in) 
Area After Consolidation (inA2) 

Effective Principle 

Stress Ratio 

1.410 
1.497 
1.703 
1.830 
2.148 
2.262 
2.427 
2.714 
2.950 
3.271 
3.468 
3.648 
3.741 
3.843 
3.978 
4.161 
4.304 
4.363 
4.395 
4.292 
4.323 
4.401 
4.383 
4.214 
4.445 
4.418 
4.411 
4.350 
4.397 
4.318 

A 

0.52 
0.50 
0.46 
0.50 
0.55 
0.57 
0.59 
0.61 
0.64 
0.64 
0.65 
0.65 
0.64 
0.66 
0.64 
0.63 
0.60 
0.60 
0.60 
0.62 
0.61 
0.61 
0.62 
0.64 
0.60 
0.60 
0.61 
0.62 
0.62 
0.64 

p 

10.06 
10.11 
10.36 
10.16 
9.80 
9.64 
9.47 
9.22 
8.96 
8.81 
8.75 
8.70 
8.76 
8.60 
8.73 
8.81 
9.03 
8.99 
9.00 
8.89 
8.90 
8.89 
8.88 
8.72 
9.06 
9.00 
8.95 
8.81 
8.84 
8.65 

1 
5 

4.50 
3.10 

1.450 

Q 

1.71 
2.01 
2.69 
2.98 
3.57 
3.73 
3.94 
4.26 
4.42 
4.69 
4.84 
4.96 
5.07 
5.05 
5.22 
5.40 
5.62 
5.64 
5.66 
5.53 
5.56 
5.60 
5.58 
5.37 
5.73 
5.63. 
5.64 
5.52 
5.56 
5.40 

Tested By JCM Date 05/27/08 Input Checked By AA Date l,-\ °i-()'6 
..;e 6of 8 
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R19468

Client 
Client Reference 
Project No. 
Lab ID 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 I AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 · 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 2 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDFO) 

IS/age No. 
.fest No 

PRESSURES (psi) 

Cell Pressure(psi) 
Back Pressure(psi) 
Eff. Cons. Pressure(p! 
Pore Pressure 
Response (%) 

51.4 
31.3 
20.1 

97 

MAXIMUM OBLIQUITY POINTS 

p 

Q 
= 
= 

LOAD 
(LBS) 

4.3 
6.5 
11.7 
14.0 
16.6 
21.7 
25.0 
27.5 
29.6 
31.7 
32.8 
33.2 
33.9 
34.3 
35.2 
36.1 
37.0 
37.3 
38.7 
39.3 
38.9 
39.0 
39.2 
39.4 
39 9 
40 1 
41.5 
41.9 
41.2 
41.3 
41.4 

Tested By 

19.19 
11.67 

JCM Date 

INITIAL SAMPLE DIMENSIONS (In) 

Length 1 
Length 2 
Length 3 
Avg Leng.= 

3.142 
3.130 
3.141 
3.138 

VOLUME CHANGE 

Diameter 1 
Diameter 2 
Diameter 3 
Avg. Diam.= 

Initial Surette Reading (ml) 
Final Surette Reading (ml) 
Final Change (ml) 

Initial Dial Reading (D.R.), mils 
D.R. After Saturation, mils 
D.R. After Consolidation, mils 

DEFORMATION 
(INCHES) 

PORE PRESSURE 
(PSI) 

0.000 
0.001 
0.002 
0.004 
0.006 
0.012 
0.019 
0.026 
0.038 
0.051 
0.070 
0.085 
0.101 
0.110 
0.132 
0.157 
0.181 
0.205 
0.236 
0.259 
0.291 
0.316 
0.340 
0.371 
0.410 
0.441 
0.489 
0.528 
0.568 
0.608 
0.663 

05/27/08 Input Checked By 

31.3 
32.8 
33.9 
34.7 
35.6 
37.4 
38.7 
39.8 
40.9 
41.7 
42.4 
42.8 
43.1 
43.2 
43.4 
43.7 
43.7 
43.8 
43.8 
43.9 
43.8 
43.9 
43.9 
43.8 
43.8 
43.9 
43.8 
43.7 
43.8 
43.8 
43.8 

Date 
page, or OCN C7-S25 DATE 6-25-98 RE'itSION 1 

1.379 
1.377 
1.386 
1.381 

24.0 
17.7 
6.3 

40 
56 
91 
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( 
\ 
"---

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

Client 
Client Reference 
Project No. 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 2 

Lab ID 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

ressure {psi 

INITIAL DIMENSIONS 

Initial Sample Length (in.) 
Initial Sample Diameter (in.) 
Initial Sample Area (in'2) 
Initial Sample Volume (in'3) 

Strain 

(%) 

0.04 
0.07 
0.12 
0.19 
0.40 
0.61 
0.85 
1.24 
1.64 
2.26 
2.77 
3.26 
3.58 
4.27 
5.09 
5.86 
6.64 
7.63 
8.39 
9.43 
10 22 
11 00 
12.01 
13.28 
14.28 
15.84 
17.12 
18 40 
19.69 
21 49 

Deviation 

Stress 

1 58 
5.38 
7 06 
8.92 
12.65 
14.97 
16.72 
18.18 
19.63 
20.24 
20.44 
20.87 
21.09 
21.54 
21.97 
22.37 
22.41 
23.10 
23.33 
22.79 
22.67 
22.61 
22.49 
22.46 
22.30 
22.80 
22.66 
21.92 
21.62 
21.21 

6. u 

1.52 
2.62 
3.36 
4.30 
6.12 
7.35 
8.47 
9.56 
10.41 
11.15 
11.54 
11.82 
11.94 
12.14 
12.38 
12.43 
12.54 
12.49 
12.58 
12.55 
12.59 
12.56 
12.53 
12.52 
12.63 
12.50 
12.41 
12.46 
12.51 
12.54 

3.14 
1.38 
1.50 
4.70 

20.16 
22.86 
23.80 
24.73 
26.62 
27.72 
28.36 
28.72 
29.32 
29.19 
29.00 
29.15 
29.25 
29.50 
29.69 
30.04 
29.98 
30.71 
30.85 
30.34 
30.18 
30.14 
30.05 
30.04 
29.77 
30.40 
30.35 
29.57 
29.21 
28.77 

18.6 
17.5 
16.7 
15.8 
14.0 
12.7 
11.6 
10.5 
9.7 
9.0 
8.6 
8.3 
8.2 
8.0 
7.7 
7.7 
7.6 
7.6 
7.5 
7.6 
7.5 
7.5 
7.6 
7.6 
7.5 
7.6 
7.7 
7.6 
7.6 
7.6 

VOLUME CHANGE 

Volume After Consolidation (inA3) 
Length After Consolidation (in) 
Area After Consolidation (in'2) 

Effective Principle 

Stress Ratio 

1.085 
1.308 
1.422 
1.565 
1.905 
2.174 
2.438 
2.724 
3.025 
3.262 
3.388 
3.521 
3.584 
3.705 
3.846 
3.918 
3.962 
4.034 
4.102 
4.018 
4.021 
4.001 
3.973 
3.961 
3.986 
4.001 
3.948 
3.868 
3.846 
3.805 

A 

0.99 
0.50 
0.40 
0.50 
0.50 
0.51 
0.52 
0.54 
0.55 
0.57 
0.58 
0.58 
0.58 
0.58 
0.58 
0.57 
0.58 
0.56 
0.56 
0.57 
0.57 
0.57 
0.57 
0.57 
0.58 
0.57 
0.56 
0.59 
0.60 
0.61 

p 

19.37 
20.17 
20.27 
20.26 
20.30 
20.23 
19.99 
19.63 
19.51 
19.07 
18.78 
18.71 
18.70 
18.73 
18.71 
18.85 
18.77 
19.16 
19.19 
18.95 
18.84 
18.84 
18.81 
18.81 
18.62 
19.00 
19.02 
18.61 
18.40 
18.17 

1 
6 

4.24 
3.09 

1.374 

Q 

0.79 
2.69 
3.53 
4.46 
6.32 
7.48 
8.36 
9.09 
9.81 

10.12 
10.22 
10.43 
10.54 
10.77 
10.99 
11. 19 
11.21 
11.55 
11.67 
11.39 
11.34 
11.30 
11.24 
11.23 
11.15 
11.40 
11. 33 
10.96 
10.81 
10.61 

Tested By JCM Date 05127/08 Input Checked By M Date (r \9-cr6 
page 8 of 8 
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60 

50 

40 

Ill 
Cl. 30 

l-' 

20 

10 

Tested By 

Cl1e11I 
Cl1e11I Ref. No. 
Projed no. 
Lab ID 

0 

JCM 

IV1lillfs- ·10·1AL STRENGl,, •:i,J\ll I OPE 

CEC B01ing I-Jo. 
Depll1111.) 
Sample No 

SOUTH POND 
NA 
BUCKET2 

re-a r--1 
-::Jtt;,_llnics 

POND CREEi, 080851 
2008-210-01 
2008-210-01-02 Visual Description BLACK COAL REFUSE SLURRY (REMOLDED) 

C = 0.3 

<I>= 20.3 

20 40 60 80 100 120 

CT (psi) 

NOTE: GRAPH NOT TO SCALE 
Date: 05/21/08 Approved By: ~ Date: u( lief 1°~ 

#NrA 

544 Braddock Avenue East Pittsburgh, PA 15112 Phone (412) 823-7600 Fax(412) 823-8999 
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C 

REMOLDED UNIT WEIGHT BEFORE INITIAL CONSOLIDATION 
CONSOLIDATED UNDRAINED TRIAXIAL TEST 

Client 
Client Reference 
Project No. 
Lab ID 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 Specific Gravity (measured) 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

SAMPLE CONDITION SUMMARY 

2.24 

Boring No. South Pond South Pond South Pond 
Depth (ft) NA NA NA 
Sample No. Bucket 2 Bucket 2 Bucket 2 

Test No. T4 TS T6 
Deformation Rate (in/min) 0.0003 0.0002 0.0003 
Back Pressure (psi) 31.2 31 31.3 
Consolidation Time (days) 1 

Initial State (w%) 82.9 85.7 83.0 

Total Unit Weight (pct) 82.6 82.2 84.5 
Dry Unit Weight (pct) 45.2 44.3 46.2 
Final State (w%) 37.6 35.9 32.5 
Initial State Void Ratio,e 2.095 2.159 2.029 

Tested By JCM Date 05127 /08 Input Checked By hf) Date (o-5-(1'6 
page ·1 of 1 
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( 

Client 
Client Reference 
Prnject No. 
Lab ID 

UNIT WEIGHT AFTER INITIAL CONSOLIDATION 
CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-21 0-01-02 Specific Gravity (measured) 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

SAMPLE CONDITION SUMMARY 

Boring No. South Pond South Pond 
Oeptll (ft) NA NA 
Sample No. Bucket 2 Bucket 2 

Test No. T4 TS 
Deformation Rate (in/min) 0.0003 0.0002 
Back Pressure (psi) 31.2 31 
Consolidation Time (days) 1 1 

Initial State (w%) 41.5 41.5 
Total Unit Weight (pcf) 92.9 102.5 
Dry Unit Weight (pcf) 65.7 72.4 
Final State {w%) 37.6 35.9 
Initial State Void Ratio,e 1.129 0.931 

Tested By JCM Date 05/27/08 Input Checked By Date 
page 1 of ·1 

2.24 

South Pond 

NA 

Bucket 2 

T6 

0.0003 

31.3 

1 

40.9 

103.2 

73.2 
32.5 

0.910 
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ATTACHMENT A-2 

LABORATORY TESTING RESULTS- COARSE REFUSE AND 
RESIDUAL SOILS 

PROVIDED BY ALLIANCE CONSULTING, INC. 
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APPENDIXC 

LABORATORY TESTING 
PROPOSED COAL REFUSE DISPOSAL FACILITY NO. 2 

POND CREEK MINE NO. 1 
WILLIAMSON COUNTY, ILLINOIS 

WILLIAMSON ENERGY, LLC 

SOIL TESTING 
Summary 
Strength Test 
Grain Size 

BECKLEY, WEST VIRGINIA 

TABLE OF CONTENTS 

Atterberg Limits Test Results 

COARSE COAL REFUSE TESTING 
Summary 
Grain Size 
Proctor Test 
Permeability Test 
Strength Test 

(.. f 57 
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re 
HOLCOMB FOUNDATION ENGINEERING CO., INC. 

SOILS - BITUMINOUS - CONCRETE - INVESTIGATIONS AND TESTING 

--------t--------------------------------

l 

February 10, 2006 

SHIPPING ADDRESS 

Box 393 Wood Raad 
Carbondale, IL 62901 

Williamson Energy LLC 

PO Box 99 
Johnston City, Illinois 62951 

Attention: Mr. James Plumley 

Re: Soil Boring and Laboratory Tests 

Boring #8874 
Mach Mine #1 
Johnston City, Illinois 
HFE File H-05278 

www.holcombengineering.com 

MAILING ADDRESS 

P.O. Box 88 
Carbondale, IL 62903 

Mach Mining Purchase Order No. ___ _ 

Dear Sir: 

618·529-5262 
800-333-1740 

FAX 618-457-8991 

In accordance with your instructions, on February 1, 2006, we drilled one soil boring and sampled 

the subsoils with Shelby tubes. The soil sample taken from 10 to 12 feet in depth was subjected to 

laboratory tests. Results of the tests are as follows: 

Boring No.: 
Depth: 
Visual Classification: 
Atterberg Limits: 
Unit Weight: 
Moisture Content: 
Effective Cohesion: 
Effective Phi Angle: 

8874 
8.0-10.0' 
Silty CLAY (CL) 
LL= 41.8% PL= 17.7% PI= 24.1 

105.3 PCF 
21.5% 
0PSF 
26.8 Degrees 



R19476

Mach Mine#l Soil Tests 
February l 0, 2006 
Page 2 

The Boring Log and test results are enclosed. If you should have any questions, or ifwe can be of 

further assistance, please feel free to contact us at your convenience. 

Sincerely, 

I copy: Fred Vass - Alliance Consulting 
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0 5 10 15 20 

Axial Strain, % 

J 

2 

1 

Water Content, 
;;; Dry Density, pcf 
~ Saturation, 
;;;; Void Ratio 

Diameter, in. 
Height, in. 

Strain rate, inJmin. 

Back Pressure, tsf 

Cell Pressure, tsf 

Fail. Stress, tsf 

Total Pore Pr., tsf 

Ult. Stress, tsf 

Total Pore Pr., ts( 

1-T_y_p_e_o_f_T_e_s_t_: ____________ -1 '"er, Faifure, tsf 

CU with Pore Pressures cr, Failure, tsf 

Sample Type: Shelby Tube - Undisturbed Client: Alliance Consulting 

Description: Gray Mottled Brown Silty CLAY 

LL= 41.8 PL= 17.7 Pl= 24.J 

Project Triaxial Test 

Mach Mine#l 

Location: Boring #8874 

21.5 
105.3 
100.0 

0.5706 
2.80 
5.51 

0.00 
3.6 
5.0 
2.0 
3.7 
2.0 
3.6 
3.3 
l.3 

0.5536 
2.80 
5.49 

20.9 
106.5 
100.0 

0.5536 
2.80 
5.49 
0.00 

3.6 
6.5 
3.4 
3.9 
3.2 
3.8 
6.0 
2.6 

17.& 
112.5 
100.0 

0.4707 
2.80 
5.54 

0.00 
2.2 
7.9 
6.3 
4.1 
6.3 
4.1 

10.2 

3.9 

Assumed Specific Gravity= :.65 

Remarks: Sample Number: 3 Depth: J0.0-I2.0' 

Proj. !No.: H-05278 Date: 2-1-05 

G) 

Plate 

TR/AXIAL SHEAR TEST REPORT 

HOLCOMB FOUNDA TJON ENGINEERING CO. 

Teste8 3y: LC ~~-------------- ::; he:: ked 3y: 
0
1_,;..J_,, ______________ _ 



R19478

/0 51 

Bw I ! I ! I I 

5 
! I 

' 

I I I I -
--- I I 

--1--· I 
I 

I I . I 
I I i I 

II I 

I 

-2 -2 

6 

4 

2 

0 

8~ 
I ' I C D I I I 

I I 

' 
I I __ j_ 

I I I 

I/ I I 

I ! -
I 

I 
I 
I 

' I 
I 

0% 8% 15% 0% 8% 16% 

B 
3 

I I 
I 6 __ l I 
I I 

~"' 4 ~"' "' e-- /1 I 
"' "' 

"' "' 
"' e .... 

"' - - e-~ a: Cl) 
0.. Cl) 

'- 2 '-
e .s 

I 
e .s 

& ·~ I ti:-~ 
- " - " .!!! Cl 0 

.!!lCl 

;.': ~ 

5 

4 

2 

0 

8~ 

I 
I 

-2 -2 
0% 8% 16% 0% 8% 16% 

5r----:=-----,-::-,-----,,-...-------,-r---:----r----,----;---.----,---, 

Peak Strength 
Total Effective 

a= o.17tsf o.oow 
I --- ---

a= 18.Bdeg 24.1 deg --- ---
tan a= o.34 0.45 --- ----

---

I I 

2 
I ---
1 _ - ---< 

.,,.,.,...-·· --~ ----- ' 
,\ 

% ' 
I !f 

2 4 5 8 12 

p, ts/ 

Stress Paths: Total-- Effective - - -

Sample Number: 3 

Client: Alliance Consulting 
0 roject: Triaxial Test 

Location: Boring #8874 

Project No.: H-05278 

Depth: 10.0-12.0' 
Plate --- HOLCOMB FOUNDATION ENGINEERING CO. 

She::iced 3y: -'-T'-'H'------------
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C 

TRIAXIAL COMPRESSION TEST 

CU with Pore Pressures 

Date: 2-1-05 

Client: 
Project: 

Alliance Consulting 

Triaxial Test 

Location: 
Depth: 

Mach Mine#] 

Johnston City, Illinois 

Boring #8 87 4 

10.0-12.0' 

Description: Gray Mottled Brown Silty CLAY 

Remarks: 

Type of Sample: Shelby Tube - Undisturbed 

Assumed Specific Gravity=2.65 LL=4l.8 

Test Method: COE unifonn strain 

Specimen Parameter 

Moisture content: Moist soil+tare, gms. 

Moisture content: Dry soil+tare, gms. 

Moisture content: Tare, gms. 

Moisture,% 

Moist specimen weight, gms. 

Diameter, in. 

Area, in.1 

Height, in. 

Net decrease in height, in. 

Wet Density, pct 

Dry density, pcf 
Void ratio 
Saturation, % 

Membrane modulus= 0.124105 kN/cm 2 

Membrane thickness = 0.02 cm 

Filter paper coefficient= 0.001926 k.N/cm 

Filter paper coverage= 30% 

Initial 

189.100 
176.100 
115.700 

21.5 
1140.2 

2.80 
6.16 
5.51 

128.0 
105.3 

0.5706 
100.0 

Consolidation cell pressure = 70.00 psi (5 .040 tsf) 

Consolidation back pressure= 50.00 psi (3.600 tsf) 

Consolidation effective confining stress = 1.440 tsf 

Strain rate, in./min. = 0.00 

Fail. Stress = l.981 tsf at reading no. 24 

Ult Stress= 1.955 tsfat reading no. 30 

Sample Number: 

PL=i7.7 

Saturated 

21.5 

2.80 
6.16 
5.51 
0.00 

128.0 
l 05.3 

0.5706 
100.0 

3 

Consolidated 

21.5 

2.80 
6.16 
5.51 
0.00 

128.0 
105.3 

0.5706 
100.0 

I 57 

219/200 
B:50 PM 

Final 
1279.000 

1072.200 
103.200 

21.3 

_, ____________ H'.::c.:::-,r,r,:3 ;='.)'.JNDt-.TlcJN :::NGl}.'==''W•'3 :::::•. ____________ _ 
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Def. Oeviator Minor Elf. Major Elf. Pore 

Dial Load Load Strain Stress Stress Shss 1:3 Press. p Q 

rr No. in. Dial lbs. % !sf !sf tsf Ratio psi tsf tsf 

'· 0 0.0000 18.30 0.0 0.0 0.000 5.112 5. I 12 1.00 -LOO 5.]12 0.000 

0.0190 20.00 1.7 0.3 0.014 2.830 2.844 1.00 30.70 2.837 0.007 

2 0.0400 21.60 3.3 0.7 0.026 2.426 2.452 I.OJ 36.30 2.439 0.013 

3 0.0810 113.20 94.9 1.5 1.093 J.505 2.598 1.73 49.10 2.051 0.547 

4 0.1010 129.80 11 1.5 1.8 1.280 1.318 2.597 1.97 51.70 1.958 0.640 

5 0.1420 143.10 124'.8 2.6 1.422 I. 181 2.602 2.20 53.60 1.892 0. 71 J 

6 0. 1620 161.50 143.2 2.9 1.625 l.l59 2.784 2.40 53.90 1.972 0.813 

7 0.1830 168.90 150.6 3.3 1.702 J.]45 2.847 2.49 54.10 1.996 0.851 

8 0.2030 174.80 156.5 3.7 1.763 J.]38 2.900 2.55 54.20 2.019 0.88 I 

9 0.2240 178.90 160.6 4. I 1.802 1.145 2.946 2.57 54.10 2.046 0.901 

JO 0.2440 182.30 164.0 4.4 l.833. 1.145 2.978 2.60 34.10 2.061 0.916 

I II 0.2650 186.40 I 68.J 4.8 1.871 1.152 3.023 2.62 54.00 2.088 0.936 

12 0.2850 l 88.10 169.8 5.2 1.883 1.166 3.049 2.61 53.80 2.]08 0.941 

13 0.3060 191.40 173.l 5.6 i .912 J.]66 3.07& 2.64 53.80 
,., ,,.,.., 
~- l~.L 0.956 

14 0.3260 193. l 0 174.8 5.9 1.923 1.181 3.104 2.63 53.60 2.142 0.962 

15 0.3460 194.70 176.4 6.3 1.933 1.188 3.121 2.63 53.50 2.155 0.967 

16 0.3670 196.40 178.1 6.7 1.944 1.202 3.146 2.62 53.30 2.174 0.972 

17 0.3870 198.10 179.8 7.0 1.955 1.210 3.164 2.62 53.20 2.187 0.977 

I 8 0.4080 J 98.10 179.8 7.4 1.947 J .224 3.171 2.59 53.00 2.197 0.973 

19 0.4280 200.60 J 82.3 7.8 1.966 1.231 3.197 2.60 52.90 2.214 0.983 

20 0.4490 200.60 182.3 . 8.1 1.958 1.238 3.196 2.58 52.80 2.217 0.979 

21 0.4890 203.]0 J 84.8 8.9 1.969 1.267 3.236 2.55 52.40 2.252 0.985 

I 
22 0.5300 204.70 186.4 9.6 1.970 1.289 3.259 2.53 52.10 2.274 0.985 

23 0.5710 207.20 J 88.9 10.4 1.980 1.310 3290 2.51 51.80 2.300 0.990 

24 0.6120 208.90 190.6 l I. 1 1.981 1.332 3.313 2.49 51.50 2.323 0.991 

25 0.6530 209. l 0 190.8 11.8 1.967 !.346 3.313 2.46 51.30 2.330 0.91,3 

26 0.6940 211 .40 '193.l 12.6 1.974 1.36] 3.334 2.45 51.10 2.348 0.987 

27 0.7350 212.20 193.9 13.3 1.965 l.390 3.354 2.41 50.70 2.372 0.982 

28 0.7790 213.90 195.6 14. J 1.964 1.404 3.368 2.40 50.50 2.386 0.982 

29 0.8170 215.50 197.2 14.8 1.964 1.426 3.390 2.38 50.20 2.408 0.982 

30 0.8380 215.50 197.2 15.2 1.955 1.433 3.388 2.36 50.10 2.410 0.978 

L 

___________ H'.)c.:::OW:3 rOUNDATION ::NGIN::::?.lNG CCJ. __________ __, 
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Specimen Parameter Initial 

Moisture content: Moist soil+tare, gms. 154.800 

Moisture. content: Dry soil+tare, gms. 

Moisture content: Tare, gms. 

Moisture,% 

Moist specimen weight, gms. 

Diameter, in. 

Area, in.2 

Height, in. 

Net decrease in height, in. 

Wet Density, pcf 

Dry density, pcf 

Void ratio 

Saturation, % 

145.800 

102.600 

20.8 

1142.2 

2.80 

6.16 

5.49 

128.7 

l 06.5 

0.5536 

99.7 

Membrane modulus = 0.124 105 kN/crn • 

Membrane thickness = 0.02 cm 

Filter paper coefficient= 0.001926 kN/cm 

Filter paper coverage = 30% 

Consolidation cell pressure,= 90.00 psi (6.480 tsf) 

Consolidation back pressure= 50.00 psi (3.600 tsf) 

Consolidation effective confining stress = 2.880 tsf 

Strain rate, in./min. = 0.00 

Fall. Stress = 3 .41 8 tsf at reading no. 24 

Ult. Stress = 3 .250 tsf at reading no. 29 

Def. Deviator Minor Eff. 

Dial Load Load Strain Stress Stress 

No. in. Dial lbs. % tsf tsf 

0 0.0000 27.50 0.0 0.0 C.000 4.385 

I 0.0190 134.00 106.5 0.3 1.241 3.254 

2 0.0400 183.10 155.6 0.7 1.806 2.750 

3 0.0600 2 J 8.90 I 91.4 I.I 2.214 2.484 

4 0.0810 243.80 216.3 1.5 2.492 2.340 

5 0.1 OJ 0 264.60. 237.1 1.8 2.721 2.254 

6 0.1220 282.10 254.6 2.2 2.911 2.210 

7 0.1420 295.40 267.9 2.6 3.052 2.182 

8 0.1620 305.40 277.9 2.9 3.154 2.]82 

9 0.1830 314.60 287.1 3.3 3.245 2. 189 

10 0.2030 322.10 294.6 J,7 3.3 J 7 2.]96 

11 02240 327.10 299.6 4.1 3.360 2.218 

12 02440 332.90 305.4 4.4 3.412 'J , ... .., 
-·--'-

13 02650 336.20 308.7 4.8 3.435 2.254 

14 02850 339.50 312.0 5.2 3.459 2.275 

15 0.3060 343.70 316.2 5.6 3.49 l 2.297 

16 0.3260 345.40 317.9 5.9 3.497 2.318 

17 0.3670 348.70 321.2 6.7 3.505 2.369 

18 0.4080 352.00 324.5 7.4 3.512 2.412 

!9 0.4490 353.70 326.2 8.2 3.502 2.441 

20 0.4890 354.50 327.0 8.9 3.483 2 470 

: I 0.5300 3:5.40 3:27.9 9.7 3.464 2.498 

Saturated Consolidated 

20.9 20.9 

2.80 2.80 

6.16 6.16 

5.49 5.49 

0.00 0.00 

128.7 128.7 

106.5 106.5 

0.5536 0.5536 

100.0 100.0 

Major Elf. Pore 
Stress 1:3 Press. p 

tsf Ratio psi tsf 

4.385 1.00 29.10 4.3~5 

4.495 1.38 44.80 3.875 

4.557 1.66 51.80 3.653 

4.698 1.89 55.50 3.59] 

4.832 2.06 57.50 3.586 

4.975 2.21 58.70 3.614 

5.121 2.32 59.30 3.666 

5.233 2.40 59.70 3.707 

5.335 2.45 59.70 3.758 

5.434 2.48 59.60 3.811 

5.5]3 2.5] 59.50 3,8';5 

5.578 2.52· 59.20 3.898 

5.644 2.53 59.00 3.938 

5.689 7 -7 __ ,_ 58.70 3.97] 

S.734 2.52 58.40 4.005 

5.788 7 ·7 __ ,_ 58.10 4.042 

5.815 2.5 I 57.80 4.067 

5.874 '.'..48 57.10 4.121 

5.924 2.46 56.50 4.168 

5.943 2.43 56. l 0 4.192 

5.953 2.41 55.70 4.211 

5.963 7 '0 __ .), 55.30 4.::30 

H'.)c.'.::::H\/:3 :"'Oclh04 7"10N ::N·31~!::::r!lt.J·3 :::::. 

Q 
Isl 

0.000 

0.620 

0.903 

!.l 07 

1.246 

1.361 

1.455 

1.526 

1.577 

J.623 

J.(S9 

J .680 

1.706 

1.718 

1.7'29 

1.746 

1.748 

1.752 

1.756 

I. 75 I 

J.042 

i.-:"3:; 

/3 57 

Final 

1347.900 

I 154.100 

135.100 

19.0 

0) 
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Def, Deviator MinorEff. Major Eff. Pora 

Dial L:.oad Load Stri!:in Stress Stre2:s 
No. in, Dial lbs. % tsf tsf 

22 0.5510 357.00 329.5 JO.O 3.466 2.513 

23 0.5920 356.20 328.7 10.8 3.429 2.534 

24 0.6330 357 .90 330.4 11.5 3.418 2.556 

25 0.6730 357.00 329.5 12.3 3.381 2.585 

26 0. 7140 357.90 330.4 13.0 3.361 2.599 

27 0.7550 357.90 330.4 13.7 3.332 2.614 

28 0.7960 356.20 328.7 14.5 3.286 2.628 

29 0.8370 355.40 327.9 15.2 3.250 2.635 

Specimen Parameter Initial 

Moisture content: Moist soll+tare, gms. 248.400 

Moisture content: Dry soil+tare, gms. 

Moisture content: Tare, gms, 

Moisture,% 

226.700 

103.200 
17.6 

Moist specimen weight, gms. 

Diameter, in. 

Area, in.2 

Height, In. 
Net decrease in height, in. 

Wet Density, pcf 
Dry density, pcf 
Void ratio 
Saturation, "/o 

1184.7 
2.80 
6.16 
5.54 

132.3 

112.5 

0.4707 
98.9 

Membrane modulus= 0.124105 kN/cm' 

Membrane thickness = 0.02 cm 

Filter paper coefficient" 0.001926 kN/cm 

Filter paper coverage= 30% 

Consolidation cell pressure= 110.00 psi (7.920 !sf) 

Consolidation back pressure = 30.00 psi (2.160 !sf) 

Consolidation effective confining stress= 5.760 tsf 

Strain rate, in./min. = 0.00 

Fail. Stress= 6.334 tsf at reading no. 33 

Ult. Stress = 6.334 tsf at reading no. 33 

Def. Deviator 

Dial Load Load Strain Stress 

No. in. Dial lbs. '¼ !Sf 

0 0.0000 31.60 0.0 0.0 0.000 

0.0190 39.90 8.3 0.3 0.091 

2 0.040(1 44.10 12.5 0.7 0.133 

3 0.0600 175.60 144.0 1.1 1.666 

4 0.0810 240.50 208,9 1.5 2.407 

5 0.1010 291.30 259.7 1.8 2.981 

6 0.1220 329.60 298.0 2.2 3.408 

I (I. 1420 362.00 330.4 2.6 3,764 

8 0.1620 392.00 360.4 2.9 4.091 

9 0. 1830 412.80 381.2 3 .3 4.310 

Minor Eff. 
Stress 

!Sf 

7.812 

7.690 

7.574 

7.308 

6.926 

6.466 
5.983 

5.479 

5.040 

4.666 

Stress 1:3 Press. p 
ts! Ratio psi tsf 

5.979 2.38 55.10 4.246 

5.964 2.35 54.80 4.249 

5.974 2.34 54_50 4.265 

5.966 2.31 54. 10 4.275 

5.960 2.29 53.90 4.280 

5.946 2.27 53.70 4.280 

5.914 2.25 53.50 4.271 

5.885 2.23 53.40 4.260 

Saturated Consolidated 

17.8 17.& 

2.80 1.80 

6.16 6. 16 
5.54 5.54 
0.00 0.00 

132.5 132.5 

112.5 112.5 

0.4707 0.4707 

100.0 100.0 

Major Elf. Pore 
Stress 1:3 Press. p 

tsf Ratio psi tsf 

7.812 I.DO 1.50 7.812 

7.781 1.01 3.20 7.735 

7.707 l.02 4.80 7.641 

8.974 1.23 8.50 8.141 

9.333 1.35 13.80 8.130 

9.447 1.46 20.20 7.956 

9.391 1.57 26.90 7.687 

9.244 1.69 33.90 7.361 

9.131 1.81 40.00 7.085 

8.976 l.92 45.20 6.821 

HOLCOMB FOUNDATION ENGINEERING CO. 

Q 
ts.f 

1.733 

1. 715 
1.709 

1.690 

1.681 

1.666 

1.643 

1.625 

Q 
tsf 

0.000 

0.045 

0.066 

0.833 

l .203 

J.491 
I.704 
1.882 
2.045 

2.155 

Final 
1374.500 

1195.400 
127.700 

16.8 

© 
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Oaf. Deviator Minor Eff. Major Eff. Pore © Dial Load Load Strain Stress Stress Stress 1:3 Prass. p a 

No. in. Dial lb$. % tsf tsf !sf Ratio psi tsf tsf 

( 
10 0.2030 432.80 401.2 3.7 4.519 4.363 8.883 2.04 49.40 6.623 2.260 

11 0.2240 446.90 415.3 4.0 4.660 4.140 8.800 2. 13 52.50 6.470 2.330 

12 0.2440 465.20 433.6 4.4 4.847 3.982 &.828 2.22 54.70 6.405 2.423 

13 0.2650 471.00 439.4 4.8 4.892 3.852 8.744 2.'2.7 56.50 6.298 2.446 

14 0.2850 483.50 451.9 5.1 5.012 3.766 8.778 2.33 57.70 6.272 2.506 

15 0.3060 490.20 458.6 5.5 :5.066 3.694 8.760 2.37 58.70 6.227 2.533 

16 0.3260 503.50 471.9 5.9 .5. l 93 3.643 8.837 2.43 59.40 6.240 2.597 

17 0.3460 516.80 485.2 6.2 5.319 3.607 8.926 2.47 59.90 6.267 2.660 

18 0.3670 521.80 490.2 6.6 5.352 3.586 8.938 2.49 60.20 6.262 2.676 

19 0.3870 530.10 498.5 7.0 5.422 3.571 8.993 2.52 60.40 6.262 2.71 l 

20 0.40S0 538.40 506.8 7.4 5.490 3.564 9.054 2.54 60.50 6.309 2.745 

21 0.4280 543.40 511.8 7.7 5.522 3.564 9.086 2.55 60.50 6.325 2.761 

22 0.4490 554.30 522.7 8.1 5.617 3.571 9.188 2.57 60.40 6.380 2.808 

23 0.4690 565.90 534.3 8.5 5.719 3.578 9.297 2.60 60.30 6.438 2,859 

24 0.4890 567.60 536.0 8.8 5.714 3.578 9.293 2.60 60.30 6.436 2,857 

25 0.5300 581.70 550.1 9.6 5.817 3.600 9.417 "'? .!'..0- 60.00 6.509 2.909 

26 0.5710 591. 70 560.1 10.3 5.874 3.636 9.510 2.62 59.50 6.573 2.937 

27 0.6120 605.00 573.4 l 1.0 5.964 3.665 9.629 2.63 59.10 6.647 2.982 

28 0.6530 615.00 583.4 1 !.8 6.018 3.701 9.719 2.63 58.60 6.710 3.009 

29 0.6940 626.70 595.I 12.5 G.087 3.737 9.824 2.63 58.10 6,780 3.044 

30 0.7350 638.30 606.7 13.3 6.153 3.773 9.926 2.63 57.60 6.849 3.077 

31 0.7760 649. 10 617.5 14.0 6.209 3.816 10.025 2.63 57.00 6.921 3.J 05 

32 0.8170 657.50 625.9 14.7 6.240 3.852 10.092 2.62 56.50 6.972 3.120 

C 33 0.8390 669.90 638.3 IS.I 6.334 3.866 10.200 2.64 56.30 7.033 3.167 
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Holcomb Foundation Engineering 

1

:::m 11 rn 1 r Yfuw□ 1 'Fffiffi 
Grain Size Analysis 

80-1-1- IH I I I I I i-1-1-1-11 I I I I 

20 40 60 100 200 

m11111 

~11' 
t-'-' ' ' 

Hydro111eler 

I I I I 

• Silly CLAY (CL) with sand -
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40-
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20-
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t-

Project: Macl1 #1 Mine Williamson County, Illinois 

Project Number: 1-1-05278 

Sample: B-887 4 Depl11 10-12' 
Dale: February 8, 2006 

LL=41.BPL=17.7 Pl=24.1 

0 -1+µ\-l-l-+-I- I . ·71~+1-111 17 I~~+! I 17 
100 10 1 0.1 

I li1m•c/ Sand 

Ct1b/J1------,------i---,------,---------i 

0.01 

S1/1 or Cluy 
I Lo(ll"Je ] fmr Coarse I Medium J fme. _j 

-------~-----------------~ 

0.001 

..... 
" ~ 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 218/2006 

Project: Mach #1 Mine 

Project No: H-05278 

Sieve Analysis - ASTM Ci36-96a 

Sample: Silty CLAY (CL) 

Sieve Openings us 
Standard Weight Percent Percent 

Inches Millimeters Sieve Size Retained Retained Finer 

1.5000 38.1000 1 -1/2" 0.0 0.0 100.0 

1.0000 25.4000 1' 0.0 0.0 100.0 

0.7500 19.1000 3/4" 0.0 0.0 100.0 

0.5000 12.7000 1 /2" 0.0 0.0 100.0 

3.7500 9.5200 3/8' 0.0 0.0 100.0 

0.1 870 4.7600 No. 4 2.1 0.9 99.1 

0.0790 2.0000 No. 10 4.6 2.0 98.0 

O.D469 1.1800 No. 16 4.6 2.0 98.0 

0 D331 0.8500 No.20 8.6 3.8 96.2 

O.D165 0.4200 No.40 12.6 5.5 94.5 

O.D 117 0.2980 No. 50 12.6 5.5 94.5 

0.0083 0.2500 No. 60 22.2 9.8 9D.2 

0.0059 0.1490 No. 100 34.6 15.2 84.8 

O.D029 O.D740 No. 200 47.7 21.0 79.0 

Total Weight in Grams 227.20 
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(--- Holcomb Foundation Engineering Company 
Laboratory Testing Results 

Project: Mach #1 Mine 
Proiect No: H-05278 

Sample 

Dish Number LL1 

Mass of can, W 1 (g) 34.70 

Mass of can+ moist soil, W2 (g) 62.84 

Mass of can+ dry soil, W3 (g) 54.52 

Moisture content, w (%) 41.98 

Number of blows, N 24 

Liquid Limit, LL 41.8 

Dish Number PL1 

Mass of can, W 1 (g) 39.76 

Mass of can+ moist soil, W2 (g) 54.79 

Mass of can + dry soil, W, (g) 52.53 

Plastic Lim~. PL 17.7 

Pl= 24.1 

Plasticity Chart 

60 

50 

[ 40 
CH or OH 

>< • 
" = 30 
.:!' 
] .. ;;; 
£_ 20 CL orOL 

2 

LL2 

MH or OH 

10 

C:'..-ML ML or DL 

I 
0 -:------

0 10 20 30 40 50 60 70 80 

Liquid Limit (LL) 

18 ( 'S? <ii 

3 

LL, 

90 iOO 
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HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS - BITUMINOUS - CONCRETE - INVESTIGATIONS AND TESTING /( 

. ---------1-----------------------------

November 30, 2006 

SHIPPING ADDRESS 
Box 393 Woad Road 
Carbondale, IL 62901 

Williamson Energy LLC 
POBox99 
Johnston City, Illinois 62951 

Attention: M...r. J~111es Plu.n1ley 

Re: Coarse Refuse Laboratory Tests 
Pond Creek Mine 
Johnston City, lliinois 
HFE File H-05278 

Dear Sir: 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Bax 88 

Carbondale, IL 62903 

618-529-5262 
B0D-333-17 40 

FAX 618-457-8991 

In accordance with your instructions, on November 17, 2006, we sampled coarse refuse at Mach 
Mine and performed laboratory tests on remolded samples. Results of the tests are as follows: 

Visual Classification: Coarse Coal Refuse (Shale, Coal, Sandstone Mixture) 

Proctor Test Results: 
Maximum Dry Unit Weight: 124.6 PCF 
Optimum Moisture Content: 9.3 % 

Specific Gravity: 2.37 

Triaxial Test Results: 
Effective Cohesion: 0PSF 
Effective Phi Angle: 33.7 Degrees 

Permeability: 2 x I 0-4 cm./ sec. 

Results of the grain size analysis and the laboratory tests are attached. 

® 
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Pond Creek Mine #1 Coarse Refuse Tests 
November 30, 2006 
Page2 

If you should have any questions, or if we can be of further assistance, please feel free to contact us 
at your convenience. 

Sincerely, 

1 copy: Justin Harry - Alliance Consulting 
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-Holcomb Foundation Engineering Grain Size Analysis 
21-1/2 1 3/4 1/23/8 4 10 20 40 60 100 200 Hydrometer 

I I l l I I 1 

1111 - I I I u JIJ I I I 
I 

Project: Pond Creek Mine Johnston City, Illinois - i \ 

~ Project Number: H-05278 
' 

Sample: Coarse Hefuse :\ Date: November ·11, 2006 

"'-
- \ 
- I' 

- I' 
~ 

- \ • Coarse Refuse I'\ 
\ -
I'---

. 
re-~ 

r-• 
' ' ' ' ' ' ' 

100 10 1 0.1 0.01 0.001 

I Grovel Saud 
Sill or Clay Cobb 

I Coarse \ Medium I Fine I Coarse Fine ~ 

"­
j 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 11/30/2006 

Project: Coarse Refuse Disposal Area 
Pond Creek Mine Johnston City, Illinois 

Project No: H-05317 

Sieve Analysis - ASTM C136-96a 

Sample: Coarse Refuse 

Sieve Openings us 
Standard Weight Percent Percent 

Inches Millimeters Sieve Size Retained Retained Finer 

3 76.2 3' 0.0 0.0 100.0 

2.0000 50.8100 2' 619.6 9.5 90.5 

1.5000 38.1000 1 -1/2" 1124.0 17.2 82.8 

1.0000 25.4000 1 ' 1696.2 25.9 74.1 

0.7500 19.1000 3/4" 2110.9 32.3 67.7 

0.5000 12.7000 1/2" 2513.0 38.4 61.6 

3.7500 9.5200 3/8" 3263.7 49.9 50.1 

0.1870 4.7600 No. 4 4310.7 65.9 34.1 

0.0790 2.0000 No. 10 5470.5 83.6 16.4 

0.0469 1.1800 No. 16 
0.0331 0.8500 No. 20 6004.4 91.8 8.2 

0.0165 0.4200 No. 40 6178.9 94.4 5.6 

0.0117 0.2980 No. 50 
0.0083 0.2500 No. 60 6267.8 95.8 4.2 

0.0059 0.1490 No. 100 
0.0029 0.0740 No. 200 6372.4 97.4 2.6 

Total Weight in Grams 6542.80 

C 
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Project: 

Z3 1 57 

Holcomb Foundation Engineering 

Pond Creek Mine 

Johnston City, Illinois 

Moisture Density Relationship 

Location: Coarse Refuse Disposal Area 

Project No.: H-05278 Proctor Test Results 

Soll Classification: 

Date: 

Test Data 

11/30/2006 

ASTM D-698 (standard) 

Moisture 

Content(%) 

7.6 

11.2 

12.0 

9.3 

Maximum Dry Density (PCF} 

Gray Coarse Refuse 

124.B 

Optimum Moisture Content(%) 9.3 

Dry Unit wt. 
(PCF} 

122.B 

122.5 

120.4 

124.B 

126.0 -,------------------
------------------, 

Proctor Curve 

125.0 

124.0 

~ 123.0 

"' C 
:::, 
c:, 
C 

122.0 

121.0 

120.0 ~--------------------~-----~-------< 
7.0 8.0 9.0 10.0 11.0 12.0 

% Moisture 

Gt 
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Date: 

Project No.: 

Samele 

Coarse Refuse 

2'-1 j S7 

HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS - BITUMINOUS • CONCRETE - INVESTIGATIONS ANO TESTING 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

www.holcombengineering.com 

MAILING ADDRESS 
P.O_ Box BB 

Carbondale, IL 62903 

Permeability Tests Results 
Laboratory Tests 
Coarse Refuse 

Pond Creek Mine - Johnston City, Illinois 

11/30/2006 Client: Pond Creek Mine 
Johnston City, Illinois 

H-05278 

Moisture Content(%) Dry Unit 
Depth (Ft.) Before Test After Test Weight (PCF) 

7.7 11.8 119.3 

618-529-5262 
800-333-17 40 

FPJ< 618-457-8991 

Permeability 
(Cm./Sec.) 

2 X 10-4 

Permeability Tests performed in accordance with ASTM D-5084 

CiE 
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Project 

(r~ct# 
\ I. 

Ub.~...: 

In Place Mc 
Wet Wt. 
Pan 
Dry Wt. 
Mc(%} 

195.3 
94.2 

188.1 
7.7 

Pond Creek Mine 

H-05278 

11/30/2006 

After Test Mc 
Wet Wt. 
Pan 
Dry Wt 
Mc(%} 

1300.4 
103.1 
1173.6 

11.8 

PERMEABILITY TEST RESULTS 

Boring/Sample Coarse Refuse 
Depth 
Classification 

Diameter 2.8 Inch 
Length 5.6 Inch 

Un~ Weight (PCF) 
Sample Wt. 1161.8 

WetUW= 
Dry UW= 

128.5 
119.3 

-- I 

======== ==== ===== ========= ========= ==== ========,=--=-=-=-
Time(hrs} Time(min} Quantity (cc} Head (psi} Penneability (cm/sec} 
======== ======== ============= ======-=====--======= ==================--======== 

7 
7 

7 
7 
7 

9 
9 
9 

======== 

26 
34 

33 
45 
47 

16 
23 
30 

24.7 
8.2 

24.5 
2.7 
0.8 

24.4 
9.6 
0.9 

1 
1 

1 
1 

-------- =-===== ====-=-----------------
Average Permeability 

1.75E-04 

1.54E-04 
1.44E-04 

1.79E-04 
1.43E-04 

1.63E-04 
,=== ========= ========= ======== -===- -=============== 

- r 
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9 Total Effective ' I I < I I ' I I I I l I ' I I 

I I ' I I ~ ' I ' I I 

C,tsf 0,507 0 I I ' I I I ' ' ' 
' ' ' ' I I I I 

<b,dea 18.5 33.7 ' I I I ' I YI ' ' I I I I I 

Tani~\ 0.33 0.67 ' ' I ' ' I I ! ! I I I I I I ' 
I I I I : I I ' ' ' ' I ' I 

' ' I ' I I I I I ' I ' I I I I ' ., I I I ' I ' ' I 

' I ' I ' ' ' ' I ! ' ' I ' I ' I 

6 ' i ' ' I I I I ' I I I I I I I I I I 

!ii I ' I I ' ' I ' ' I ! I I I I ' I ' ' I I I ' ' 
I I ' I ' I I ' I ' I I ' ,,; I I I I I I ; I 

' ' I ' I ' 
I I I I 

"' I I I I I I ' ' ' I I I I ' I 

~ I I I I I I I I I I I I I I I I I I ' I I I 

Cf.) I I ' I I I I 

~ ' ' ' I I 

Ctl I I I ' I I I I I I 
a, 

I ' I I I I I I 
.c: 
Cf.) 3 

I I I I ' I I I 

I I I ' 
I 

I 
,, 

" I ~ I I 

I I ' I I 
I I 

I I I I I I I 

' I 
I I I I I 

I I '" ' I I I I I I I 

I I " ' I I I ' I 

I I ' I I I I I ' I I 

0 ' ' ' I I I I I I ' I I ' I 

0 3 6 9 12 15 18 

Total Nonna! Stress, tsf ---

Effective Normal Stress 1 tsf - - -

9 I I I I I ' Sample No, 1 2 3 
I I I I I I 

I ' ' I ' 
I I I I I I Water Content, 10,1 10.8 10.3 

7.5 
I I I ' Dry Density, pcf 118.7 117.8 118,7 

I I I I I I I I I 

' I I I 'iii Saturation, 97.0 99.8 99.3 
' I I ' I I I 3 = 
I ' I ' I I I I I E Void Ratio 0.2470 0.2558 0.2468 

2 6 
I I I ' I I I I I I Diameter, in. 2.80 2.80 2.80 
I I I I I I I I 

,,; I I I ' I I Height, in. 5.65 5.57 5.60 

"' ' ~ I I I I Water Content, 10.4 10,8 10.4 
1i:i ,,, I I I I ' I 

4.5 
' I I I I I I I "in Dry Density, pcf I 18.7 117.8 118.7 

.9 I I I I I I I OJ Saturation, 100.0 100.0 100.0 
l1l ' ' I I I i ' I 2 I-
·;; I I ' I I I I < Void Ratio 0.2470 0.2558 0.2468 

" 3 
I I I I I I I Diameter, in. 2.80 2.80 2.80 

D I I I I I : I I 1 ~, I I I I Height, in. 5.65 5.57 5.60 - I I I I 
I I I I I I I I Strain rate, in./min, O.QJ 0.01 O.Ql 

I I I I I I I I I I I I 
1.5 I I I I ! ' I I I I I I ' Back Pressure, tsf 3.60 3.60 2.16 

' I I I I I I I I I I 
I I I I I I I ' I I ' Cell Pressure, tsf 5.04 6.48 7.92 
I I I I I I : I I ' I I I 

0 ' I ' I ' I ' ' ' ' ' Fail. Stress, !sf 2.78 3.83 6.76 
0 5 10 15 20 Total Pore Pr., tsf 3.86 4.96 5.23 

Axial Strain, % Ult. Stress, tsf 2.77 3.83 6.76 

Total Pore Pr., tsf 3.85 4.95 5.23 

Type of Test: 
a, Failure, tsf 3.96 5.35 9.44 

CU with Pore Pressures 
a, Failure, tsf 1.18 1.52 2,69 

Sample Type: Remolded Client: Pond Creek Mine 

Description: Coarse Coal Refuse 
Project: Coarse Refuse Laboratory Tests 

Assumed Specific Gravity= 2.37 Location: Coarse Refuse Stockpile 

Remarks: Sample Number: Coarse Refuse 

Proj. No.: H-05278 Date: 11/17/06 

TRlAXIAL SHEAR TEST REPORT 

l Plate 
HOLCOMB FOUNDATION ENGINEERING CO. 

Tested By: =LC~--------- Checked By: ~T~H _________ _ 
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0 "' 0"' a.."> / a. ·:s: - ., - ., 
.!YO 

1.5 
.!YO 

1 .5 ~ ~ 

0 0 
0% 8% 16% 0% 8% 16% 

7.5 w y 7.5 

~ 
I 6 

I 
6 -

I 

I ~ --- I 

I I /i --- I ., a, 
~ 4.5 ~ 4.5 
:, "' f I :, "' "' "' "' "' "' a, - I "' a, -Q) ~ "' a, .:,, "' a: ci5 - I a: en -

~ 3 ~ 3 e .9 !:? .9 
0 "' 0 "' 

(l. > a.. ·s; - ., - a, 
.!YO 

1.5 
.!!lo 

1.5 0 

I 
0 

t- t-

0 0 
0% 8% 16% 0% 8% 16% 

6 Peak Strength 

I 
.,, .,, 

Total Effective 
.,,, .,, 

0.52 tsf 0.00 tsf 
/ a= 

I I/.,,,., 
.,, -

a= 17.4 deg 29.4 deg , .,, 
tan a= 0.31 0.56 --4 

I 
I .,,,.,1 I 

- ,.,---( ...----: v--
..'!l 
ci- . I I V -- '- ~:----.,, --

/, / ___;::;.; -- ...... 
2 

~ V -~ /" 

r----:: -::,. .,..,.. - I V VI Vi ' 

I 
.,, y 0 • .,, ; 

0 2 4 6 8 10 12 

p, ts/ 
Stress Paths: Total --- Effective - - -

Client: Pond Creek Mine 
Project: Coarse Refuse Laboratory Tests 

l 
Location: Coarse Refuse Stockpile Sample Number: Coarse Refuse 

Project No.: H-05278 Plate I HOLCOMB FOUNDATION ENGINEERING CO. 

Tested By: .,,L"'C'------------ Checked By: .,__T""H'-----------
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TRIAXIAL COMPRESSION TEST 
CU with Pore Pressures 

Date: 11/17/06 

Client: Pond Creek Mine 

Project: 

Location: 
Coarse Refuse Laboratory Tests 

Coarse Refuse Stockpile 
Sample Number: Coarse Refuse 

Description: Coarse Coal Refuse 

Remarks: 

Type of Sample: Remolded 

Assumed Specific Gravlty=2.3 7 
Test Method: COE uniform strain 

LL= 

Specimen Parameter Initial 

Moisture content: Moist soll+tare, gms. 226.800 

Moisture content: Dry soii+tare, gms. 

Moisture content: Tare, gms. 

Moisture.% 

Moist specimen weight, gms. 

Diameter, in. 

Area, ln.z 
Height, in. 

Net decrease in height, in. 

Wet Density, pcf 

Dry density, pcf 

Vold ratio 
Saturation,% 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness= 0.02 cm 

FIiter paper coefficient= 0.001926 k,."l/cm 

Filter paper coverage = 50% 

218.600 
137.500 

10.1 

1193.1 
2.80 

6.16 

5.65 

130.6 

118.7 
0 ?.470 

97.0 

Consolidation cell pressure= 70.00 psi (5.040 tsf) 

Consolidation back pressure= 50.00 psi (3.600 tsf) 

Consolidation effective confin Ing stress = 1.440 tsf 
Strain rate, in./mln. = 0.01 

Fall. Stress = 2. 778 tsf at reading no. 41 

Ult. Stress= 2.767 tsfat reading no. 42 

PL= 

Saturated 

10.4 

2.80 

6.16 

5.65 

0.00 

131.0 

118.7 
0.2470 

100.0 

Pl= 

Consolidated 

10.4 

2.80 

6.16 

5.65 

0.00 

131.0 

1 I 8.7 
0.2470 

100.0 

11/30/2006 

10:19 AM 

Final 

1320.700 
ii95.800 

107.600 

11.5 

----------- HOLCOMB FOUNDATION ENGINEERING CO. _________ __, 
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t.1 1 :, { Cg 

Def. Oevlator MlnorEff. Major Elf. Pore 

Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. In. Dial lbs. '/, !sf !sf tsf Ratio psi !sf !sf 

0 0.0010 46.60 0.0 0.0 0.000 1.498 1.498 1.00 49.20 1.498 0.000 

0.0180 160.60 114.0 0.3 1.329 1.152 2.481 2.15 54.00 1.816 0.664 

2 0.0390 189.70 143.1 0.7 1.662 1.001 2.663 2.66 56.10 1.832 0.831 

3 0.0590 205.60 159.0 1.0 1.840 0.929 2.769 2.98 57.10 !.849 0.920 

4 0.0800 212.20 165.6 1.4 1.909 0.907 2.816 3.10 57.40 1.862 0.955 

5 0.1000 218.90 172.3 1.8 1.979 0.900 2.879 3.20 57.50 1.890 0.990 

6 0.1200 232.20 18S.6 2.1 2.125 0.900 3.025 3.36 57.50 I.962 1.062 

7 0.1410 240.50 193.9 2.5 2.21 I 0.907 3.118 3.44 57.40 2.013 1.106 

8 0.1610 245.50 198.9 2.8 2.260 0.914 3.174 3.47 57.30 2.044 1.130 

9 0.1820 252.20 205.6 3.2 2.327 0.922 3.249 3.53 57.20 2.085 1.164 

10 0.2020 253.80 207.2 3.6 2.337 0.936 3.273 3.50 57.00 2.104 1.168 

11 0.2230 250.50 203.9 3.9 2.291 0.958 3.248 3.39 56.70 2.103 1.145 

12 0.2430 261.30 214.7 4.3 2.403 0.972 3.375 3.47 56.50 2.173 1.201 

13 0.2630 266.30 219.7 4.6 2.450 0.979 3.429 3.50 56.40 2.204 1.225 

14 0.2840 266.30 219.7 5.0 2.440 0.994 3.434 3.46 56.20 2.214 1.220 

15 0.3040 272.10 225.5 5.4 2.495 1.008 3.503 3.48 56.00 2.256 1.248 

16 0.3250 274.60 228.0 5.7 2.513 1.022 3.536 3.46 55.80 2.279 1.257 

17 0.3450 268.00 221.4 6.1 2.431 1.037 3.468 3.34 55.60 2.252 1.216 

18 0.3660 273.00 226.4 6.5 2.476 1.051 3.527 3.36 55.40 2.289 1.238 

19 0.3860 278.00 231.4 6.8 2.521 1.058 3.580 3.38 55.30 2.319 1.261 

20 0.4070 278.00 231.4 7.2 2.51 I l.066 3.577 3.36 55.20 2.321 1.256 

21 0.4270 283.00 236.4 7.5 2.556 1.073 3.629 3.38 55.10 2.351 1.278 

22 0.4470 284.60 238.0 7.9 2.563 1.080 3.643 3.37 55.00 2.362 1.282 

23 0.4680 278.80 232.2 8.3 2.491 1.087 3.578 3.29 54.90 2.333 1.245 

24 0.4880 286.30 239.7 8.6 2.561 1.087 3.648 3.36 54.90 2.368 I.281 

25 0.5090 290.40 243.8 9.0 2.594 !.094 3.689 3.37 54.80 2.392 1.297 

26 0.5290 292.!0 245.5 9.3 2.602 J.102 3.704 3.36 54.70 2.403 1.301 

27 0.5500 298.80 252.2 9.7 2.662 l.109 3.771 3.40 54.60 2.440 1.331 

28 0.5700 299.60 253.0 l 0.1 2.660 l.l 16 3.776 3.38 54.50 2.446 1.330 

29 0.5910 294.60 248.0 10.4 2.597 1.116 3.713 3.33 54.50 2.415 1.299 

30 0.6110 302.10 255.5 10.8 2.665 l.123 3.788 3.37 54.40 2.456 l.333 

31 o.63 Io 306.30 259.7 11.2 2.698 1.130 3.828 3.39 54.30 2.479 1.349 

32 0.6520 306.30 259.7 11.5 2.687 1.130 3.817 3.38 54.30 2.474 1.343 

33 0.6720 312.10 265.5 11.9 2.736 1.145 3.881 3.39 54.10 2.513 1.368 

34 0.6930 309.60 263.0 12.2 2.699 l.145 3.843 3.36 54.10 2.494 l.349 

35 0.7130 308.80 262.2 12.6 2.680 l.152 3.832 3.33 54.00 2.492 1.340 

36 0.7340 309.60 263.0 13.0 2.676 l.159 3.835 3.31 53.90 2.497 1.338 

37 0.7540 315.40 268.8 13.3 2.724 1.166 3.891 3.34 53.80 2.528 1.362 

38 0.7750 316.20 269.6 13.7 2.721 1.166 3.887 3.33 53.80 2.527 1.360 

39 0.7950 323.70 277.1 14.1 2.785 l.181 3.966 3.36 53.60 2.573 1.392 

40 0.8150 325.40 278.8 14.4 2.790 l.181 3.971 3.'36 53.60 2.576 1.395 

41 0.8360 325.40 278.8 14.8 2.778 1.181 3.959 3.35 53.60 2.570 l.389 

42 0.8560 325.40 278.8 I 5.1 2,767 l.188 3.955 3.33 53.50 2.571 1.383 

(-
HOLCOMB FOUNDATION ENGINEERING CO. 
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Specimen Parameter initial Saturated Consolidated Final 
,-~ Moisture content: Moist soil+tare1 gms. 211.600 1335.900 
( Moisture content: Dry soil+tare, gms. 203.200 1222.200 

Moisture content: Tare, gms. 125.200 134.800 
Moisture, o/• 10.8 10.8 10.8 10.5 
Moist specimen weight, gms. 1175.1 

Dlamater, In. 2.80 2.80 2.80 

Area, ln.2 6.16 6.16 6.16 

Height, In. 5.57 5.57 5.57 

Net decrease In height, in. 0.00 0.00 
Wet Density, pcf 130.5 130.5 130.5 

Dry density, pcf 117.8 117.8 117.8 

Void ratio 0.2558 0.2558 0.2558 

Saturation, % 99.8 100.0 100.0 

Membrana modulus= 0.124105 kN/cm2 

Membrane thickness = 0.02 cm 

Filter paper coefficient= 0.001926 kN/cm 

Filler paper coverage = 50% 
Consolidation cell pressure= 90.00 psi (6.480 tsf) 

Consolidation back pressure = 50.00 psi (3 .600 tsf) 

Consolidation effective confining stress= 2.880 tsf 

Strain rate, inJmin. = 0.01 

Fail. Stress = 3.829 tsf at reading no. 40 

Ult. Stress = 3.828 tsf at reading no. 41 

Def. Oeviator Minor Eff, Major Eff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. In, Dial lbs. % tsf tsf tsf Ratio psi tsf tsf 

0 0.0000 51.60 0.0 0.0 0.000 3.377 3.377 1.00 43.10 3.377 0.000 

0.0190 185.60 134.0 0.3 1.562 2.340 3.902 1.67 57.50 3.121 0.781 

2 0.0400 233.00 181.4 0.7 2.106 1.814 3.920 2.16 64.80 2.867 1.053 

3 0.0600 253.00 201.4 1.1 2.330 1.562 3.892 2.49 68.30 2.727 1.165 

4 0.0810 263.80 212.2 1.5 2.445 1.433 3.878 2.71 70.10 2.655 1.223 

5 0.1010 270.50 218.9 1.8 2.513 1.346 3.860 2.87 71.30 2.603 1.257 

6 0.1220 274.60 223.0 2.2 2.550 1.289 3.839 2.98 72.10 2.564 1.275 

7 0.1420 281.30 229.7 2.5 2.617 1.260 3.877 3.08 72.50 2.569 1.309 

8 0.1620 287.10 235.5 2.9 2.674 1.238 3.912 3.16 72.80 2.575 1.337 

9 0.1830 291.30 239.7 3.3 2.711 1.231 3.942 3.20 72.90 2.587 1.355 

10 0.2030 297.10 245.5 3.6 2.766 1.224 3.990 3.26 73.00 2.607 1.383 

11 0.2240 301.30 249.7 4.0 2.802 1.224 4.026 3.29 73.00 2.625 1.401 

12 0.2440 305.40 253.8 4.4 2.838 1.224 4.062 3.32 73.00 2.643 1.419 

13 0.2650 309.60 258.0 4.8 2.873 1.224 4.097 3.35 73.00 2.661 1.437 

14 0.2850 315.40 263.8 5.1 2.927 1.231 4.158 3.38 72.90 2.695 1.463 

15 0.3060 320.40 268.8 5.5 2.970 1.238 4.209 3.40 72.80 2.724 1.485 

16 0.3260 326.20 274.6 5.9 3.023 1.246 4.269 3.43 72.70 2.757 1.512 

17 0.3460 330.40 278.8 6.2 3.058 1.253 4.310 3.44 72.60 2.782 1.529 

18 0.3670 334.60 283.0 6.6 3.091 1.267 4.358 3.44 72.40 2.813 1.546 

19 0.3870 341.20 289.6 6.9 3.151 1.282 4.433 3.46 72.20 2.857 1.576 

20 0.4080 346.20 294.6 7.3 3.192 1.296 4.488 3.46 72.00 2.892 1.596 

I 21 0.4280 351.20 299.6 7.7 3.234 1.310 4.544 3.47 71.80 2.927 1.617 

HOLCOMB FOUNDATION ENGINEERING CO. 
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(-
Def. Devlator Minor Eff. Major Eff. Pore 

Dial Load Load Strain Stress Stress Stress 1:3 Prass. p Q 

,( No. In. Dial lbs. ¾ tsf tsf tsf Ratio psi tsf tsf 

' . 22 0.4490 357.00 305.4 8.1 3.283 1.318 4.601 3.49 71.70 2.959 1.642 

23 0.4690 359.50 307.9 8.4 3.297 l.332 4.629 3.48 71.50 2.981 1.649 

24 0.4890 362.80 311.2 8.8 3.319 l.339 4.659 3.48 71.40 2.999 1.660 

25 0.5100 368.70 317.1 9.2 3.368 1.346 4.715 3.50 71.30 3.031 1.684 

26 0.5300 374.50 322.9 9.5 3.416 l.361 4.777 3.51 71.10 3.069 1.708 

27 0.5510 377.00 325.4 9.9 3.429 l.368 4.797 3.51 71.00 3.082 1.714 

28 0.5710 381.20 329.6 10.2 3.459 1.368 4.827 3.53 71.00 3.098 1.730 

29 0.5920 384.50 332.9 10.6 3.479 l.382 4.861 3.52 70.80 3.122 1.739 

30 0.6120 386.20 334.6 11.0 3.483 l.390 4.872 3.51 70.70 3.131 1.741 

31 0.6330 392.00 340.4 11.4 3.528 1.397 4.925 3.53 70.60 3.161 1.764 

32 0.6530 397.00 345.4 11.7 3.565 1.411 4.977 3.53 70.40 3.194 1.783 

33 0.6730 400.30 348.7 12.1 3.585 1.426 5.010 3.51 70.20 3.218 1.792 

34 0.6940 406.10 354.5 12.5 3.629 1.440 5.069 3.52 70.00 3;254 1.814 

35 0.7140 410.30 358.7 MD 3.657 1.454 5.111 3.51 69.80 3.283 1.828 1.L,O 

36 0.7350 413.60 362.0 13.2 3.674 1.469 5.143 3.50 69.60 3.306 1.837 

37 0.7550 420.30 368.7 13.6 3.727 1.483 5.210 3.51 69.40 3.347 1.863 

38 0.7760 423.60 372.0 13.9 3.744 1.498 5.242 3.50 69.20 3.370 1.872 

39 0.7960 427.80 376.2 14.3 3.770 1.505 5.275 3.51 69.10 3.390 1.885 

40 0.8170 435.30 383.7 14.7 3.829 1.519 5.348 3.52 68.90 3.434 1.914 

41 0.8370 436.90 385.3 15.0 3.828 1.526 5.355 3.51 68.80 3.441 1.914 

.__ _________ HOLCOMB FOUNDATION ENGINEERING CO. ---------......J 
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Specimen Parameter initial Saturated Consolidated Final 

,- Moisture content: Moist soll+tare, gms. 184.300 1333.800 

Moisture content: Dry soii+tare, gms. 177.100 1230.400 

Moisture content: Tare, gms. 107.500 135.300 

Moisture,% 10.3 10.4 10.4 9.4 

Moist specimen weight, gms. 1185.2 

Diameter, in. 2.80 2.80 2.80 

Area, in.1 6.16 6.16 6.16 

Height, in. 5.60 5.60 5.60 

Net decrease in height, in. 0.00 0.00 

Wet Density, pcf 130.9 131.0 131.0 

Dry density, pcf 118.7 118.7 118.7 

Void ratio 0.2468 0.2468 0.2468 

Saturat10n1 °/. 99.3 100.0 100.0 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness= 0.02 cm 

Filter paper coefficient = 0.001926 kN/cm 

Filter paper coverage = 50% 

Consolidation cell pressure= 110.00 psi (7.920 tsf) 

Consolidation back pressure = 30.00 psi (2.160 tsf) 

Consolidation effective confining stress= 5.760 tsf 

Strain rate, in./mln. = 0.01 

Fall. Stress= 6. 758 tsf at reading no. 42 

Ult. Stress= 6.758 tsfat reading no. 42 

Def. Devlator Minor Eff. Major Eff. Pore 

Dial Load Load Strain Struss Stress Stress 1:3 Press. p a 
No. In. Dial lbs, ¾ tsf tsf tsf Ratio psi tsf tsf 

0 0.0000 25.00 0.0 0.0 0.000 6.588 6.588 1.00 18.50 6.588 0.000 

I 0.0190 88.20 63.2 0.3 0,736 6.458 7.195 1.11 20.30 6.827 0.368 

2 0.0400 309.60 284.6 0.7 3.304 5.623 8.927 1.59 31.90 7.275 1.652 

3 0.0600 397.00 372.0 1.1 4.303 4.795 9.098 l.90 43.40 6.947 2.152 

4 0.0810 428.60 403.6 1.4 4.651 4.234 8.885 2.10 51.20 6.559 2.326 

5 0.1010 441.90 416.9 1.8 4.787 3.830 8.617 2.25 56.80 6.224 2.393 

6 0.1220 449.40 424.4 2.2 4.854 3.521 8.375 2.38 61.10 5.948 2.427 

7 0.1420 460.20 435.2 2.5 4.960 3.283 8.243 2.51 64.40 5.763 2.480 

8 0.1620 467.70 442.7 2.9 5.027 3.017 8.044 2.67 68.10 5.530 2.513 

9 0.1830 476.00 451.0 3.3 5.101 2.837 7.938 2.80 70.60 5.387 2.551 

10 0.2030 483.50 458.5 3.6 5.167 2.693 7.860 2.92 72.60 5.276 2.583 

11 0.2240 489.30 464.3 4.0 5.212 2.585 7.797 3.02 74.10 5.191 2.606 

12 0.2440 495.20 470.2 4.4 5.258 2.491 7.750 3.11 75.40 5.120 2.629 

13 0.2650 505.20 480.2 4.7 5.349 2.419 7.768 3.21 76.40 5.094 2.675 

14 0.2850 511.00 486.0 5.1 5.394 2.369 7,762 3.28 77.10 5.066 2.697 

15 0.3060 518.50 493.5 5.5 5.455 2.333 7.788 3.34 77.60 5.060 2.728 

16 0.3260 526.80 501.8 5.8 5.526 2.304 7.830 3.40 78.00 5.067 2.763 

17 0.3460 533.50 508.5 6.2 5.579 2.297 7.875 3.43 78.10 5.086 2.789 

18 0.3670 539.30 514.3 6.6 5.620 2.326 7.945 3.42 77.70 5.135 2.810 

l 
19 0.3870 548.40 523.4 6.9 5.697 2.275 7.972 3.50 78.40 5.124 2.849 

20 0.4080 555.90 530.9 7.3 5.756 2.261 8.016 3.55 78.60 5.139 2.878 

21 0.4280 565.90 540.9 7.6 5.841 2.261 8.102 3.58 78.60 5. 181 2.921 

HOLCOMB FOUNDATION ENGINEERING CO. 
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Def. Oevlator Minor Elf. Major Elf. Poro 

Dial Load Load Strain Stress Stress Stress 1:3 Prass. p Q 

No. in. Dial lbs. ¾ tsf ts! !sf Ratlo psi ts! 1sf 

22 0.4490 569.20 544.2 8.0 5.853 2.268 8.121 3.58 78.50 5.195 2.927 

23 0.4690 575.10 550.1 8.4 5.894 2.282 8.176 3.58 78.30 5.229 2.947 

24 0.4890 584.20 559.2 8.7 5.968 2.297 8.265 3.60 78.10 5.281 2.984 

25 0.5100 592.50 567.5 9.1 6.031 2.311 8.343 3.61 77.90 5.327 3.016 

26 0.5300 599.20 574.2 9.5 6.079 7..,:13 8.411 3.61 77.60 5.372 3.039 

27 0.5510 605.90 580.9 9.8 6.124 2.354 8.479 3.60 77.30 5.416 3.062 

28 0.5710 613.30 588.3 10.2 6.178 2.362 8.539 3.62 77.20 5.450 3.089 

29 0.5920 617.50 592.5 10.6 6.196 2.405 8.601 3.58 76.60 5.503 3.098 

30 0.6120 626.70 601.7 10.9 6.267 2.527 8.794 3.48 74.90 5.661 3.133 

31 0.6330 638.30 613.3 11.3 6.361 2.426 8.787 3.62 76.30 5.607 3.180 

32 0.6530 644.10 619.1 I 1.7 6.395 2.448 8.843 3.61 76.00 5.646 3.198 

33 0.6730 650.80 625.8 12.0 6.438 2.477 8.915 3.60 75.60 5.696 3.219 

34 0.6940 656.60 631.6 12.4 6.470 2.498 8.968 3.59 75.30 5.733 3.235 

35 0.7140 662.50 637.5 12.8 6.504 2.506 9.009 3.60 75.20 5.758 3.252 

36 0.7350 669.10 644.1 13.l 6.543 2.542 9.085 3.57 74.70 5.813 3.271 

37 0.7550 678.30 653.3 13.5 6.609 2.563 9.172 3.58 74.40 5.868 3.305 

38 0.7760 684.10 659.1 13.9 6.639 2.585 9.224 3.57 74.10 5.904 3.319 

39 0.7960 690.70 665.7 14.2 6.678 2.614 9.291 3.55 73.70 5.952 3.339 

40 0.8170 699.10 674. 1 14.6 6.732 2.635 9.367 3.55 73.40 6.001 3.366 

41 0.8370 701.60 676.6 14.9 6.729 2.700 9.429 3.49 72.50 6.065 3.365 

42 0.8570 707.40 682.4 15.3 6.758 2.686 9.444 3.52 72.70 6.065 3.379 

._ __________ HOLCOMB FOUNDATION ENGINEERING CO.-------------' 
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HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS • BITUMINOUS · CONCRETE • INVESTIGATIONS AND TESTING 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

April 9, 2007 

Williamson Energy LLC 
PO Box 99 
Johnston City, Illinois 6295 I 

Attention: Mr. James Plumley 

Re: Coarse Refuse Laboratory Tests 
Mach Mine 
Johnston City, Illinois 
HFE File H-05278 

Dear Sir: 

www.holcombengineering.com 

MAIUNG ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

618-529-5262 
800-333-1740 

FAX 618-457-8991 

In accordance with your instructions, on March 29, 2007, we sampled coarse refuse at Mach Mine 
and performed laboratory tests on remolded samples. Results of the tests are as follows: 

Visual Classification: Coarse Coal Refuse (Shale, Coal, Sandstone Mixture) 

Proctor Test Results: 
Maximum Dry Unit Weight: 120.3 PCF 
Optimum Moisture Content: I 0. 7 % 

Specific Gravity: 

Triaxial Test Results: 
Effective Cohesion: 
Effective Phi Angle: 

Permeability (2 tests): 

2.50 

152 PSF 
29.3 Degrees 

3 x l 0-4 cm.!sec. 
2 x 10-4 cm./sec. 

Results of the grain size analysis and the laboratory tests are attached. 



R19503

Mach Mine Coarse Refuse Tests 

April 9, 2007 
Page 2 

If you should have any questions, or if we can be of further assistance, please feel free to contact us 

at your convenience, 

Sincerely, 

1 copy: Justin Harry - Alliance Consulting 

35 7 
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Date: 

Project No_: 

Borinq No. 

Coarse Refuse 
Sample #1 

Coarse Refuse 
Sample #2 

HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS - BITUMINOUS - CONCRETE - INVESTIGATIONS AND TESTING 

SHl~PING ADDRESS 
Box 393 Woad Road 
Carbondale. IL 62901 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Box BB 

Carbondale, IL 62903 

Permeability Tests Results 
Mach Mine 

4/9/2007 

H-05278 

Death (FU 

Johnston City, Illinois 

Client: 

Moisture Content(%) 
Before Test After Test 

10.9 14.6 

10.1 14.3 

Williamson Energy 

Dry Unit 
Weiqht (PCF) 

115.7 

114.7 

618-529-5262 
800-333-17 40 

FAX 616-457-8991 

Permeability 
(Cm./Sec_) 

3 X 10-4 

2 X 10-4 

Permeability Tests performed in accordance with ASTM D-5084 
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Project: 

Holcomb Foundation Engineering 

Pond Creek Mine 

Johnston City, Illinois 

Moisture Density Relationship 

Location: Coarse Refuse Disposal Area 

Project No.: H-05278 Proctor Test Results 

Sall Classification: 

Date: 

Test Data 

4/9/2007 

ASTM D-698 (standard) 

Moisture 

Content(%) 

12.8 

13.2 

10.2 

7,8 

10.7 

Maximum Dry Density (PCF) 

Weathered Coarse Refuse 

120.3 

Optimum Moisture Content(%) 10.7 

Dry Unit Wt. 

118.7 

116.7 

120.1 

119.1 

120.3 

122.0 ·r------------------------------------, 
Proctor Curve 

121.0 

120.0 · 
♦ 

i; 119.0 ♦ 

118.0 

117.0 · 

116.0 
7.0 8.0 9.0 10.0 

% Moisture 

♦ 

♦ 

11.0 12 0 13.0 14.0 

57 
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Holcomb Foundation Engineering 
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Project: 

Project No_: 

Sample No_ 

Sieve 

2" 
1.5" 
1" 
3/4" 
1/2" 
3/8" 
#4 
#10 
#20 
#40 
#60 
#100 
#200 

HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS - BrTUMINOUS - CONCRETE - INVESTIGATIONS AND TESTING 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

www.holcombengineering.com 

MAIUNG ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

Grain Size Analysis 

Mach Mine Client: Mach Mine 

H-05278 Date: 4/9/2007 

Coarse Refuse Total Weight: 2290_30 

Wt. Retained % Ret. % Passing 

0.0 0.0 100.0 
314.4 13.7 86.3 
536.7 23.4 76.6 
674.8 29.5 70.5 
901.6 39.4 60.6 

1061.2 46_3 53.7 
1522.1 66.5 33.5 
1911.6 83.5 16.5 
2091.9 91.3 8.7 
2166.2 94.6 5.4 
2202.2 96.2 3.8 
2223.7 97.1 2.9 
2245.2 98_0 2.0 

618-529-5262 
800·333-17 40 

FAX 618-4S7-8991 
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Axial Strain, % 

Type of Test: 
CU with Pore Pressures 

Sample Type: Coarse R.efuse 

Description: 

Assumed Specific Gravity= 2.50 

Remarks: 

Plate 

. ' 
15 

' 

Tested By: ,,L-"'C'-----------

Effective - ... ; ... _LI ' ' I l I j ' 

0.076 ==t:tr,·-: 
'I~[: 

29.3 ; . ' .. 
' 0.56 

Total Nonna! Stress, tsf --­
Effective Nonna! Stress, tsf - - -

' _J.._ 2 
' 

20 

;;; 
" ... 
::c 

Strain rate, in./min. 
Back Pressure, tsf 
Cell Pressure, tsf 

Fail. Stress, tsf 
Total Pore Pr., tsf 

Ult. Stress, tsf 
Total Pore Pr., tsf 

a1 Failure, tsf 
G3 Failure, tsf 

Client: Pond Creek Mine 

' 
,,., 

1 

14.4 
113.2 
95.1 

0.3793 
2.80 
5.59 

15.2 
113.2 
!00.0 

0.3793 
2.80 
5.59 
0.00 
3.60 
5.04 
1.85 
4.18 
1.85 
4.18 
2.71 
0.86 

Project: Coarse Refuse Laboratory Tests 

Location: Weathered Coarse Refuse 

2 

12.7 
115.1 
89.0 

0.3560 
2.80 
5.58 

14.2 
l 15.1 
lOO.O 

0.3560 
2.80 
5.58 
0.00 
3.60 
6.48 
2.67 
5.27 
2.66 
5.22 
3.88 
1.21 

Proj. No.: H-05278 Date: 4/2i07 

-· L .L. 

3 

13.1 
114.6 
90.4 

0.3615 
2.80 
5.58 

14.5 
114.6 
100.0 

0.3615 
2.80 
5.58 
0.00 
1.80 
7.56 
5.55 
4.77 
5.55 
4.77 
8.34 
2.79 

' TRlAXfA[ SREARTEST REPORT .. 

I HOLCOMB FOUNDATION ENGINEERING co. 

Checked By: ~T'-'H ________ _ 

57 



R19509

r 
7.5 

1 

6 -·· - ...... ------- ··-- -------

I 
----;------. 

3 ····-----···· ·------~-------1 

1.5 

7.5 
3 

6 

I 
I 

3 .. 1•-~-·-~-----~---1 
I 

I 
1.5 f-·· ····-- ·'·-·····­

I 

6 Peak Strength 
Total Effective 

'fl 1 

7.5 
2 

,, ---- ; ---'.---
4.5 ./_ __ ,__ 

I 
I 

1.5 -./------ , ____ _ 

o'-----'---------------" 
0% 8% 16% 

7.5~ 

i 
5J---..;---...J1---''---'----I 

' 
4.5f---~----'-----'----'---

3 ···--··· --'---"----'- ---··'·-

1.5 --·-·-·---------

/ 

/ ---
a= 0.23 tsf 0.07 tsf f------------'-------:;.,,-~----·-···•···•--• 
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Client: Pond Creek Mine 

Project: Coarse Refuse Laboratory Tests 
Location: v-.:ear.hered Coarse Refuse 

Project No.: H-05278 

Tested By: ,cl,,C _________ _ 

. . ·---·-·. -·-···--··- .. -- . 

4 6 8 10 12 

p, tsf 
Stress Paths: Total --- Effective - - -

Plate __ _ HOLCOMB FOUNDATION ENGINEERING CO. 

Checked By: .,_T,_,H _________ _ 

:, ( 
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( TRIAXIAL COMPRESSION TEST 
CU with Pore Pressures 

Date: 4/2/07 
Client: Pond Creek Mine 
Project: 

Location: 
Coarse Refuse Laboratory Tests 
Weathered Coarse Refuse 

Description: 

Remarks: 

Type of Sample: Coarse Refuse 
Assumed Specific Gravity=2.50 LL= 
Test Method: COE unifonn strain 

Specimen Parameter Initial 

Moisture content: Moist soll+tare, gms. 179.300 
Moisture content: Dry soil+tare, gms. 165.700 
Moisture content: Tare, gms. 71 .400 
Moisture, 0/o 

Moist specimen weight, gms. 

Diameter, in. 

Area, in.2 

Height, in. 
Net decrease in height, in. 

Wet Density, pcf 
Dry density, pcf 
Void ratio 

Saturation, ¾ 

Membrane modulus = 0.124 J 05 kN/cm• 
Membrane thickness = 0.02 cm 

Filter paper coefficient= 0.001926 kN/cm 
Filter paper coverage = 50% 

14.4 
1170.0 

2.80 
6.16 
5.59 

129.5 
113.2 

0.3793 
95.1 

Consolidatlon cell pressure= 70.00 psi (5.040 tst) 

Consolidation back pressure= 50.00 psi (3.600 tsf) 

Consolidation effective confining stress= 1.440 tsf 
Strain rate, inJmin. = 0.00 

Fail. Stress = 1.845 tsf at reading no. 31 
Ult. Stress= 1.845 tsf at reading no. 31 

PL= 

Saturated 

15.2 

2.80 
6.16 
5.59 
0.00 

130.3 
113.2 

0.3793 
l00.0 

Pl= 

Consolidated 

15.2 

2.80 
6.16 
5.59 
0.00 

130.3 
I 13.2 

0.3793 
100.0 

4/9/2007 
11:10 AM 

Final 
1255.500 
1117.500 

79.600 
13.3 

.._ __________ HOLCOMB FOUNDATION ENGINEERING CO. __________ _, 

_, ' 
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( 
' Def. Oeviator Miner Eff. Major Eff. Pore 

Dial Load Load Strain Strass Stress Stress 1:3 Press. p Q 

No. In. Dial lbs. ¾ tsf tsf tsf Ratio psi tsf tsf 

0 0.0000 19.10 0.0 0.0 0.000 1.627 1.627 1.00 47.40 1.627 0.000 

0.0190 20.00 0.9 0.3 0.001 1.642 1.642 1.00 47.20 1.642 0.000 

2 0.0400 20.00 0.9 0.7 0.000 1.656 1.656 1.00 47.00 l.656 0.000 

3 0.0600 20.00 0.9 I.I 0.000 1.663 1.663 1.00 46.90 !.663 0.000 

4 0.0810 20.00 0.9 1.4 0.000 l.678 1.678 1.00 46.70 l.678 0.000 

5 0.1010 25.00 5.9 1.8 0.017 1.678 1.694 1.01 46.70 1.686 0.008 

6 0.1220 99.00 79.9 2.2 0.857 1.318 2.175 1.65 51.70 1.746 0.429 

7 0.1420 124.00 104.9 2.5 1.195 !.!52 2.347 2.04 54.00 l.750 0.598 

8 0.1620 134.80 115.7 2.9 1.314 l.058 2.372 2.24 55.30 1.715 0.657 

9 0.1830 140.60 121.5 3.3 1.374 l.001 2.375 2.37 56.10 1.688 0.687 

10 0.2030 144.80 125.7 3.6 1.416 0.965 2.381 2.47 56.60 1.673 0.708 

11 0.2240 148.10 129.0 4.0 1.448 0.936 2.384 2.55 57.00 1.660 0.724 

12 0.2440 150.60 131.5 4.4 l.471 0.914 2.385 2.61 57.30 1.650 O.i35 

13 0.2650 153.10 134.0 4.7 1.493 0.900 2.393 2.66 57.50 1.646 0.746 

14 0.2850 155.60 136.5 5.1 1.515 0.878 2.393 2.72 57.80 1.636 0.757 

15 0.3060 157.30 138.2 5.5 1.528 0.864 2.392 2.77 58.00 1.628 0.764 

16 0.3260 159.80 140.7 5.8 1.549 0.857 2.406 2.81 58.10 !.631 0.775 

17 0.3460 162.30 143.2 6.2 1.571 0.850 2.420 2.85 58.20 1.635 0.785 

18 0.3670 !63.10 144.0 6.6 1.573 0.835 2.408 2.88 58.40 1.622 0.787 

19 0.3870 I 66.40 147.3 6.9 1.603 0.828 2.431 2.94 58.50 1.630 0.802 

20 0.4080 168.90 149.8 7.3 l.624 0.821 2.445 2.98 58.60 !.633 0.812 

21 0.4490 172.30 153.2 8.0 l.648 0.814 2.461 3.02 58.70 1.637 0.824 

22 0.4890 173.90 154.8 8.7 1.652 0.806 2.458 3.05 58.80 l.632 0.826 

23 0.5300 178.90 159.8 9.5 l.691 0.806 2.498 3.10 58.80 1.652 0.846 

24 0.5710 184.80 165.7 10.2 1.740 0.814 2.553 3.14 58.70 !.683 0.870 

15 0.6120 l 86.40 167.3 10.9 J.742 0.806 2.549 3. 16 58.80 1.677 0.871 

16 0.6530 I 90.60 171.5 l L7 !.771 0.821 2.592 3.16 58.60 1.706 0.886 

27 0.6940 I 95.60 176.5 " ' 1.808 0.821 2.628 3.20 58.60 l.725 0.904 
1.:.."'1' 

28 0.7350 [97.20 178.l I 3. l 1.809 0.835 2.644 3.17 58.40 1.740 0.904 

29 0.7760 201.40 182.3 I 3.9 1.836 0.842 2.678 3.18 58.30 1.760 0.918 

30 0.8170 204.70 185.6 14.6 1.853 0.857 2.710 3.16 58.!0 l.783 0.927 

JI 0.8370 204. 70 185.6 15.0 1.845 0.864 2.709 3.14 58.00 1.787 0.923 

.._ __________ HOLCOMB FOUNDATION ENGINEERING CO. __________ __, 
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Specimen Parameter Initial 

Moisture content: Moist soil+tare, gms. 169.900 

Moisture content: Dry soil+tare, gms. 

Moisture content: Tare, gms. 

Moisture,% 

Moist specimen weight, gms. 

Diameter, in. 

Area, ln.1-

Height, in. 

Net decrease in height, in. 

Wet Density, pcf 

Dry density, pcf 

Void ratio 

Saturation, % 

158.800 

71.200 

12.7 

1169.8 

2.80 

6.!6 

5.58 

129.7 

1!5.1 

0.3560 

89.0 

Membrane modulus= 0.!24105 kN/cm• 

Membrane thickness= 0.02 cm 

Filter paper coefficient= 0.001926 kN/cm 

Filter paper coverage = 50% 

Consolidation cell pressure= 90.00 psi (6.480 tsf) 

Consolidation back pressure= 50.00 psi (3.600 tsf) 

Consolidation effective confining stress= 2.880 tsf 

Strain rate, ln.lmln. = 0.00 

Fail. Stress= 2.666 tsf at reading no. 27 

Ult. Stress = 2.663 tsf at reading no. 31 

Def. Deviator Minor Eff. 
Dial Load Load Strain Stress Stress 

No. in. Dial lbs. % tsf tsf 

0 0.0000 62.40 0.0 0.0 0.000 3.967 

0.0220 173.10 110.7 0.4 1.289 2.484 

2 0.0420 206.40 144.0 0.8 J.671 2.016 

3 0.0620 223.00 160.6 1.1 1.857 1.764 

4 0.0830 230.50 168.1 1.5 1.936 1.613 

5 0.1030 235.50 173.1 1.8 1.987 1.512 

6 0.1240 238.00 175.6 2.2 2.008 1.447 

7 0.1440 242.20 179.8 2.6 2.048 1.390 

8 0.1650 245.50 183.1 3.0 2.078 1.346 

9 0.1850 248.80 186.4 3.3 2.107 IJJO 
10 0.2060 252.20 189.8 3.7 2.137 1.289 

11 0.2260 254.70 192.3 4.0 2.158 1.267 

12 0.2460 253.80 I 91.4 4.4 2.139 1.253 

IJ 0.26 70 258.80 196.4 4.8 2.187 1.238 

14 0.2870 260.50 I 98.1 5.1 2.197 1.231 

15 0.3080 263.00 200.6 5.5 2.216 1.217 

16 0.3280 265.50 203.1 5.9 2.235 1.210 

!7 0.3490 268.80 206.4 6.3 2.263 1.210 

IS 0.3090 268.80 206.➔. 6.6 :2:2s<r 1.202· 

19 0.3900 273.00 210.6 7.0 2.290 1.195 

20 0.4100 275.50 213.1 " ' , .0 2.309 1.195 

2! 0.4510 281.30 218.9 S.l 2.353 I. i 88 

Saturated Consolidated 

14.2 14.2 

2.80 2.80 

6.16 6.16 

5.58 5.58 

0.00 0.00 

131.5 131.5 

115.1 115.1 

0.3560 0.3560 

100.0 100.0 

Major Eff. Pore 
Stress 1:3 Press. p 

tsf Ratio psi tsf 

3.967 1.00 34.90 3.967 

3.773 1.52 55.50 3.129 

3.687 1.83 62.00 2.852 

3.621 2.05 65.50 2.693 

3.549 2.20 67.60 2.581 

3.499 2.3 I 69.00 2.505 

3.455 2.39 69.90 2.451 

3.438 2.47 70.70 2.414 

3.424 2.54 71.30 2.385 

3.418 2.61 71.80 2.364 

3.426 2.66 72.10 2.358 

3.425 2.70 72.40 2.346 

3.392 2.71 72.60 2.322 

3.425 2.77 72.80 2.332 

3.428 2.78 72.90 2.330 

3.433 2.82 73. 10 2.325 

J.445 2.85 73.20 2.327 

3.472 2.87 73.20 2.341 

3.456 2~87 73.30 :!".329 
3.486 2.92 73.40 2.340 

3.504 2.93 73.40 2.350 

3.541 2.98 73.50 2.364 

HOLCOMB FOUNDATION ENGINEERING CO. 

Q 
tsf 

0.000 

0.645 

0.836 

0.929 

0.968 

0.993 

1.004 

1.024 

1.039 

1.054 

1.069 

1.079 

i.070 

1.093 

1.099 

I. I 08 

1.118 

1.131 

i.1"27 
1.145 

{. ! 54 

1.176 

"17 ! 

Flnal 

1238.700 

1117.200 

73. JOO 
11.6 
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Def. Deviator Minor Eff. Major Eff. 
Dial Load Load Strain Stress Stress 

No. in. Dial lbs. % tsf tsf 

22 0.4920 284.60 222.2 8.8 2.369 1.195 
23 0.5330 292.10 229.7 9.6 2.429 1.195 
24 0.5740 296.30 233.9 10.3 2.454 1.202 
25 0.6140 300.40 238.0 11.0 2.477 1.202 
26 0.6440 305.40 243.0 11.5 2.514 1.217 
27 0.6960 322.90 260.5 12.5 2.666 1.210 
28 0. 7370 316.20 253.8 13.2 2.576 1.238 
29 0.7780 322.IO 259.7 13.9 2.613 l.238 
30 0.8190 328.70 266.3 14.7 2.657 1.253 
31 0.8390 330.40 268.0 15.0 2.663 1.260 

Specimen Parameter Initial 

Moisture content: Moist soil+tare, gms. 171.400 

Moisture Content: Dry soll+tare, gms, 

Moisture content: Tare, gms. 

Moisture,% 

Moist specimen weight, gms. 

Diameter, in. 

Area, in.2 

Height, in. 

Net decrease In height, In. 

Wet Density, pcf 

Dry density, pcf 

Void ratio 

Saturation, % 

160.000 

72.800 

13. l 

1168.8 

2.80 

6.16 

5.58 

129.6 

114.6 

0.3615 

90.4 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness = 0.02 cm 

Filler paper coefficient = 0.00 l 926 k,'-1/cm 
Filter paper coverage= 50% 

Consolidation cell pressure= !05.00 psi (7.560 ts!) 

Consolidation back pressure= 25.00 psi (l.800 ts!) 

Consolidation effective confining stress= 5. 760 tsf 

Strain rate, inJmin. = 0.00 

Fail. Stress= 5.549 tsf at reading no. 35 

Ult. Stress= 5.549 tsf at reading no. 35 

Def. Deviator 
Dial Load load Strain Stress 

No. in. Dial lbs. % tsf 

0 0.0020 102.40 0.0 0.0 0.000 
0.0170 286.30 183,9 0.3 2.145 

2 0.0370 364.50 262.l 0.6 3.046 

3 0.0580 407.00 304.6 1.0 3.526 
4 0.0780 42fr:l0 323-.1 l.~ 3.7}3" 
5 0.0990 437.70 335.3 1.7 3.853 

6 0. I I 90 449.40 347.0 2.1 3.972 
7 0, 1400 457.70 355.3 2.5 4.052 

Minor Eff. 
Stress 

tsf 

7.207 

6.674 

6.113 

5.537 

4·_m 
4.536 

4.133 

3.838 

Stress 
!sf 

3.564 

3.625 

3.656 

3.679 

3.730 

3.876 

3.814 

3.852 

3.910 

3.923 

1:3 
Ratio 

2.98 

3.03 

3.04 

3.06 

3.07 

3.20 

3.08 

3.11 

3.12 

3.ll 

Saturated 

14.5 

2.80 

6.16 

5.58 

0.00 

131.2 

114.6 

0.3615 

100.0 

Major Eff. 
Stress 1:3 

tsf Ratio 

7.207 1.00 

8.819 1.32 

9.158 1.50 

9.063 1.64 

8."730- T.75 
8.389 1.85 

8.105 1.96 

7.889 2.06 

Pore 
Press. p 

psi tsf 

73.40 2.380 

73.40 2.410 

73.30 2.429 

73.30 2.441 

73.10 2.474 

73.20 2.543 

72.80 2.526 

72.80 2.545 

72.60 2.581 

72.50 2.591 

Consolidated 

14.5 

2.80 

6.16 

5.58 

0.00 

131.2 

114.6 

0.3615 

l00.0 

Pore 
Press. p 

psi tsf 

4.90 7.207 

12.30 i.747 

20.10 7.636 

28.10 7.300 

35:60 6:864 
42.00 6.462 

47.60 6.119 

Sl.70 5.863 

HOLCOMB FOUNDATION ENGINEERING CO. 

Q 
tsf 

1.185 

1.215 

1.227 

1.238 

1.257 

l.333 

1.288 

l.307 

1.328 

1.33 l 

Final 

1284.500 
l 180.500 

134.900 
9.9 

Q 
!sf 

0.000 

1.072 

1.523 

1.763 

l.867 

1.926 

1.986 

2.026 

., , 
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Def. Deviator Minor Eff. Major Elf. Pora 
Dial Load Load Strain Stress Stres5 Stress 1:3 Press. p a 

No. In. Dial lbs. % tsf tsf !Sf Ratio psi !Sf !Sf 

8 0.1600 464.40 362.0 2.8 4.113 3.593 7.706 2.14 55.10 5.649 2.056 

9 0.1810 474.40 372.0 3.2 4.210 3.384 7.594 2.24 58.00 5.489 2.l05 

10 0.2010 481.90 379.5 3.6 4.279 3.211 7.490 2.33 60.40 5.351 2.140 

II 0.2210 487.70 385.3 3.9 4.328 3.074 7.403 2.41 62.30 5.239 2.164 

12 0.2420 495.20 392.8 4.3 4.395 2.959 7.355 2.49 63.90 5.157 2.198 

13 0.2620 503.50 401.1 4.7 4.471 2.851 7.323 2.57 65.40 5.087 2.236 

14 0.2830 509.30 406.9 5.0 4.518 2.772 7.290 2.63 66.50 5.031 2.259 

I 5 0.3030 519.30 416.9 5.4 4.612 2.693 7.305 2.71 67.60 4.999 2.306 

16 0.3240 522.60 420.2 5.8 4.630 2.650 7.279 2.75 68.20 4.965 2.315 

17 0.3440 526.00 423.6 6. 1 4.650 2.621 7.270 2.77 68.60 4.946 2.325 

18 0.3650 534.30 431.9 6.5 4.722 2.578 7.299 2.83 69.20 4.938 2.361 

19 0.3850 541.80 439.4 6.9 4.785 2.549 7.334 2.88 69.60 4.941 2.393 

20 0.4050 546.80 444.4 7.2 4.821 2.534 7.355 2.90 69.80 4.945 2.41 I 

21 0.4260 553.40 451.0 7.6 4.873 2.520 7.393 2.93 70.00 4.956 2.436 

22 0.4460 558.40 456.0 8.0 4.908 2.506 7.413 2.96 70.20 4.959 2.454 

23 0.4670 560.90 458.5 8.3 4.914 2.506 7.420 2.96 70.20 4.963 2.457 

24 0.4870 569.20 466.8 8.7 4.984 2.506 7.489 2.99 70.20 4.997 2.492 

25 0.5080 574.20 47l.8 9.1 5.016 2.513 7.529 3.00 70.10 5.021 2.508 

26 0.5280 580.10 477.7 9.4 5.059 2.520 7.579 3.01 70.00 5.050 2.530 

27 0.5690 592.50 490.1 10.2 5.148 2.534 7.683 3.03 69.80 5.109 2.574 

28 0.6100 600.00 497.6 10.9 5.184 2.570 7.755 3.02 69.30 5.163 2.592 

29 0.6510 610.90 508.5 1 1.6 5.254 2.599 7.853 3.02 68.90 5.226 2.627 

30 0.6920 625.80 523.4 12.4 5.363 2.628 7.991 3.04 68.50 5.310 2.682 

31 0.7330 631.70 529.3 13.1 5.378 2.671 8.049 3.01 67.90 5.360 2.689 

32 0.7730 641.60 539.2 13.8 5.434 2.707 8.141 3.01 67.40 5.424 2.717 

33 0.8140 651.60 549.2 14.6 5.487 2.750 8.238 3.00 66.80 5.494 2.744 

34 0.8350 656.60 554.2 14.9 5.513 2.772 8.285 2.99 66.50 5.528 2.756 

35 0.8540 662.50 560.1 I 5.3 5.549 2.786 8.335 2.99 66.30 5.561 2.775 

...._ __________ HOLCOMB FOUNDATION ENGINEERING CO. __________ _, 



R19515

/ 

' 

APPENDIXD 

Boring Logs 

7r l .:, , 



R19516Holcomb Foundation 
Engineering Co. 
PO AoY ;ID. cr"l..,.,0n""I •. 1111 ..... 1 .. LOG of BORING BB74 

Unconfined Compr11sslve Strength (Tons/Sq, Fl.) 

------•-------• 2 3 5 6 

Wet,r Content (") 

-----------0------------
Standord N Penetration, 

,-o--2-0--30-x 40 

Blows/Fl. 

50 60 
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1 I I I I I I I I! I 
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II l 
Holcomb Foundation 

LOG of BORING .B293 Engineering Co . 
- . 

Unconfined Compnn.artl' Sinon¢!, (Tens/Sq, Fl.) 
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_ r'rOJ■ C"l": Rock Probes for Moch Mine I Data 

of Boring 

Johnston City, Illinois December 5, 2005 
Clien':: Williamson County Energy I ?roJaci No. 

Marion, Illinois H-05278 
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Holcomb Foundation 

( -r LOG of BORING ..8.294 Engineering Co. 

Unconfln•d Comprnaivt Str.n¢h (Tons/Sq. Fl.) 
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December ~ 20C5 ~, 

~!lent: Williemson County Energy 
! Proj11ct No. 

Morion. lliinois 
H-C5Z78 
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Holcomb Foundation 

LOG of BORING .B.295 Engineering Co . 

Unccnflnsd Compraurre. Stnnpth (Tons/Sq, Fi.) 
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ProJact: Rock Probes for Moch Mine I Date oi Boring 

Johnston City, Illinois December 5, 20C5 

::nent: Williamson County Energy ! Prn.is:::f No. 

Marier. 1/iinols 
H-C5Z7E 
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LOG of BORING .B297 
Holcomb Foundation 
Engineering Co. 
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No Ground Water Encountered During Drilling. 

Pro Jae.-: 

Cfien't: 

Rock Probes for Mach 
Johnston City, Illinois 

Mine 

Wrlli □ mson County Energy 
Morion. 1/iincis 

Description of Material 

Surface Elevation 

9" Topsoil 

Gray i,iottled Brown Silty CLAY ( CL) 

with sand end pebbles 

Brown ~ottled Grey Silty 
with !rcce of sand 

Gray Mottled Brown SIity 
with trcce of sand 

Brown SHALE 
End ot Boring 0 -15.5' 

I 
Date oi Boring 

December 

I Project N.o. 
H-C527 8 

CLAY (CL) 

CLAY (CL) 

20C5 

., I 
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LOG of BORING B.298 
Holcomb Foundaiion 
Engineering Co. 
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CALCULATION BRIEF 
FOR 

CHARACTERIZATION OF SAND-LIKE AND CLAY-LIKE 
SUBSURFACE MATERIALS 

POND CREEK COAL REFUSE DISPOSAL SITE - SOUTH CELL 

OBJECTIVE: To characterize subsurface materials including coarse coal refuse, fine coal 
refuse and residual soils encountered at the Pond Creek South Cell refuse 
disposal facility. Materials are characterized as either sand-like or clay-like 
in accordance with various pertinent references shown below and included 
within the "Draft" Mine Health and Safety Administration (MSHA) 
Engineering and Design Manual, specifically Chapter 7: Seismic Design: 
Stability and Deformation Analyses, March 2007. 

REFERENCES: 

1. Illinois Department of Natural Resources, Office of Water Resources, Construction and 
Maintenance of Dams, Part 3702, Chapter IX. 

2. Mine Safety and Health Administration, "Draft - Engineering and Design Manual, Coal 
Refuse Disposal Facilities, Chapter 7 - Seismic Design: Stability and Deformation 
Analyses," dated, March 13, 2007. 

3. Civil & Environmental Consultants, Inc. Calculation Brief Entitled "Summary of Piezo­
Cone Penetration Testing," Pond Creed Coal Refuse Disposal Site, BEG, dated 12/21/07. 

4. Civil & Environmental Consultants, Inc. Calculation Brief Entitled "Normalized PS-CPT 
Data and Parameter Correlations," Pond Creek Coal Refuse Disposal Site, BEG, dated 
12/28/07. 

5. Civil & Environmental Consultants, Inc. Calculation Brief Entitled "Summary of 
Laboratory Testing," Pond Coal Refuse Disposal Site - South Pond, BEG, dated 7 /8/08. 

6. Boulanger, R.W. and Idriss, I.M. (2004). "Evaluating the Potential for Liquefaction or 
Cyclic Failure of Silts and Clays," Report No. UCD/CGM-04/01, Center for Geotechnical 
Modeling, Department of Civil and Environmental Engineering, University of California, 
Davis, California. 
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7. Robertson, P.K., (Fear) Wride, C.E., List, B.R., Atukorala, U., Biggar, K.W., Byrne, 
P.M., Campanella, R.G., Cathro, D.C., Chan, D.H., Czajewski, K., Finn, W.D.L., Gu, 
W.H., Harnmamji, Y., Hofmann, B.A., Howie, I.A., Hughes, J., Imrie, A.S., Konrad, 
J.-M., Ktipper, A., Law, T., Lord, E.R.F., Monahan, P.A., Morgenstern, N.R., Phillips, R., 
Piche, Plewes, H.D., Scott, D., Sego, D.C., Sobkowicz, J., Stewart, R.A., Tan, S., Vaid, 
Y.P., Watts, B.D., Woeller, DJ., Youd, T.L., and Zavodni, Z., The CANLEX Project: 
Summary and Conclusions. Canadian Geotechnical Journal, 2000, Vol. 37, No. 3, June, 
pp. 499-504 

8. Youd, T. L. et al. (2001). "Liquefaction Resistance of Soils: Summary Report from the 
1996 NCEER and 1998 NCEER/NSF Workshops on Evaluation of Liquefaction 
Resistance of Soils," Journal of Geotechnical and Geoenvironmental Engineering, ASCE, 
Vol. 127, No. 10, pp. 817-833. 

9. Blight, G. E. and Bente!, G. M., (1983) "The Behaviour of Mine Tailings During 
Hydraulic Deposition," Journal of the South African Iristitute of Mining and Metallurgy, 
April 1983. 

GENERAL: 

Reference (Ref.) Number (No.) 1 presents the following guidelines regarding the methods of 
testing, analyses and computations which must be completed and submitted with an application 
to support an owner's reqqest for abandonment of a disposal impoundment dam: 

1. The classification of the existing condition of the impounded material with respect to its 
fluid nature; 

2. The liquefaction potential of the impounded material and the related stability of the 
containing dam; 

3. The final surface configuration for the impounded materials, especially from any surface 
water impounding characteristics and the erosion potential of the surface material; and 

4. The establishment of a follow-up inspection schedule to ensure the proposed plans have 
been effective and the submittal of record drawings. 

This, and subsequent calculation briefs prepared by Civil & Environmental Consultants, Inc. 
(CEC), address the characterization of the impounded fine coal refuse and the liquefaction 
potential of the fine coal refuse and related stability (i.e., Requirements 1 and 2 above). Alliance 
Consulting, Inc. (Alliance) will provide the final surface configuration and the follow-up 
inspection schedule. 
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From Ref. No. 2, the basic elements for seismic design and analysis are: 

1. Characterize the subsurface materials; 
2. Evaluate if design earthquake will trigger strength loss; 
3. Evaluate seismic stability using post-earthquake strength parameters; and 
4. Evaluate defonnations. 

Therefore, the first step for both abandonment and seismic design and analysis is to characterize 
the subsurface conditions to evaluate the fluid nature and whether any zones have the potential 
for strength loss due to earthquake shaking (i.e., liquefaction potential). Previously, the materials 
making up the coarse refuse dike and underlying residual soils were evaluated using piezo­
seismic cone penetration testing (PSCPT) (Ref. Nos. 3 and 4) as part of the deformation analyses 
of the South Pond. Subsequently, and as part of the abandonment evaluation, laboratory testing 
(Ref. No. 5) and characterization of the fine coal refuse retained behind the embankment was 
performed as described below. 

For many aspects of seismic stability analyses described in Ref. No. 2, coal refuse and natural 
soils are referred to as sand-like or clay-like depending on whether they exhibit monotonic and 
cyclic undrained shear loading behavior that is fundamentally more similar to that of either sand 
or clay. This differentiation is significant primarily if the material is loose enough (sands) or soft 
enough (clays) that it is potentially susceptible to strength loss. 

SUMMARY OF POND CREEK FIELD AND LABO RA TORY TESTING/RESULTS: 

CEC developed, implemented and oversaw a detailed and thorough field testing program 
consisting of performing PS-CPT at several sounding locations throughout the Pond Creek site, 
including the ongoing South Pond impoundment. PS-CPT was executed at Pond Creek by 
ConeTec, Inc. (ConeTec) of West Berlin, New Jersey. Also, Alliance provided bulk (bucket) 
samples of fine coal refuse, which were obtained for subsequent laboratory testing. Geotechnics, 
Inc. (Geotechnics) of Pittsburgh, Pennsylvania performed consolidated undrained triaxial shear 
strength laboratory testing of the fine coal refuse materials. Ref. Nos. 3 -5 present summaries of 
the field and laboratory testing programs and Appendixes A - C of the Pond Creek abandonment 
report present the results of the field and laboratory testing. 
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PIEZO-SEISMIC CONE PENETRATION TEST RESULTS SUMMARY: 

Generalized South Cell CPT Profiles from the October 2007 field testing presented in Ref. Nos. 
3 and 4 indicated the following: 

CPT-1 CPT-2 

EL 482.19- Surface Elevation EL 494.21 - Surface Elevation 

15.3 feet - Depth to Static Ground Water 38.8 feet-Depth to Static Ground Water 

0- 18.4 feet - Residual Soil 0 - 32 feet - Coarse Refuse 

Refusal at 18 .4 feet - Bedrock 32 - 45 .3 feet - Residual Soil 

Refusal at 45.3 feet - Bedrock 

CPT-2A CPT-3 

El. 492.40 - Surface Elevation El. 466.98 - Surface Elevation 

37 .0 feet - Depth to Static Ground Water 11.1 feet - Depth to Static Ground Water 

0 - 29 feet - Coarse Refuse 0 - 22.2 feet - Residual Soil 

29 - 41. 7 feet - Residual Soil Refusal at 22.2 feet - Bedrock 

Refusal at 41. 7 feet - Bedrock 

CPT-4 CPT-5 

El. 482.55 - Surface Elevation El. 482.55 - Surface Elevation 

21. 7 feet - Depth to Static Ground Water 34.4 feet - Depth to Static Ground Water 

0 - 18.9 feet - Residual Soil 0 - 29 feet - Coarse Refuse 

Refusal at 18.9 feet - Bedrock 29 - 49.2feet - Residual Soil 

Refusal at 49 .2 feet - Bedrock 
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CPT-SA CPT-SB 

EL 483.00 - Surface Elevation EL 479.90- Surface Elevation 

35 .9 feet - Denth to Static Ground Water 28.0 feet-Depth to Static Ground Water 

0 - 29 feet - Coarse Refuse 0 - 19 feet - Coarse Refuse 

29 - 53 .2 feet - Residual Soil 19 - 39.7 feet- Residual Soil 

Refusal at 53.2 feet - Bedrock Refusal at 39.7 feet - Bedrock 

Cone penetration testing results for CPT-1, CPT-2, CPT-2A, CPT-3, CPT-4, CPT-5, CPT-5A 

AND CPT-SB presented in Ref. Nos. 3 and 4 indicated the following: 

CPT-1 CPT-3 

Residual Soil Residual Soil 

(Laver Thickness= 18.4) (Laver Thickness = 22.2) 

A Vil. Tin Stress, Qc av2:. = 79 tsf Av2:. Tio Stress, Qc av2:. = 43 tsf 

Av2:. Fines Content, FC av,r. = 27% Av2:. Fines Content, FC av2:. = 32% 

Av,r. SBT Index, Ic = 2.38 Avg. SBT Index, Ic = 2.49 

CPT-4 

Residual Soil 

(Laver Thickness = 18.9) 

Avf!.. Tin Stress, Qc av2:. = 64 tsf 

Av2:. Fines Content, FC av2:. = 28% 

Avf!. SBT Index, Ic = 2.41 
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CPT-2 CPT-2A 

Coarse Coal Refuse Coarse Coal Refuse 

(Laver Thickness = 32') (Laver Thickness = 29') 

Avg. Tio Stress, Qc ave. = 54 tsf Avg. Tio Stress, Qc av2:. = 45 tsf 

Avg. Fines Content, FC av2:. = 24% Avg. Fines Content, FC av2:. = 22% 

A v2:. SBT Index, Ic = 2.30 Av2:. SBT Index, Ic = 2.23 

Residual Soil Residual Soil 

(Laver Thickness - 13.3') (Laver Thickness= 12.7') 

Avg. Tip Stress, Qc avg,= 47 tsf Av2:. Tio Stress, Qc av2:. = 86 tsf 

Avg. Fines Content, FC av2:. = 60% Av2:. Fines Content, FC av2:. = 48% 

Avg. SBT Index, Ic = 2.99 Avg. SBT Index, le= 2.80 

CPT-5 CPT-SA 

Coarse Coal Refuse Coarse Coal Refuse 

(Laver Thickness = 29') (Laver Thickness = 29') 

Avg_ Tio Stress, Qc av2:. = 50 tsf Avg. Tio Stress, Qc av2:. = 37 tsf 

Avg. Fines Content, FC avg. - 23% Avg, Fines Content, FC av2:. = 24% 

Av2:. SBT Index, Ic = 2.24 Avg. SBT Index, Ic = 2.29 

Residual Soil Residual Soil 

(Laver Thickness = 20.2 ') (Laver Thickness = 24.2') 

Avg. Tip Stress, Qc av2:. = 66 tsf Avg. Tip Stress, Qc avg_ = 49 tsf 

Av_g. Fines Content, FC avg,= 64% Avg. Fines Content, FC av2:. = 56% 

Avg. SBT Index, le = 3.04 Avg. SBT Index, le = 2.94 
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CPT-SB 

Coarse Coal Refuse 

(Layer Thickness = 19') 

Avg. Tip Stress, Qc avg. = 41 tsf 

Avg. Fines Content, FC avg.= 19% 

Avg. SBT Index, Ic = 2.15 

Residual Soil 

(Laver Thickness = 20.7') 

Avg. Tip Stress, Qc avg. = 63 tsf 

Avg. Fines Content, FC avg. = 51 % 

Avg. SBT Index, Ic .. 2.84 

Cone Penetration Testing Results - Shear Wave Velocities 

Shear Wave Velocity Shear Wave Velocity 
Coarse Coal Refuse Residual Soil 

CPTNo. (ft/sec) (ft/sec) 
Max. Min. Av2:. Max. Min. 

CPT-1 NA 1402 645 
CPT-2 1284 1029 1120 1173 795 

CPT-2A 1169 895 1042 1256 780 
CPT-3 NA 1058 569 
CPT-4 NA 1242 476 
CPT-5 1190 936 1063 1599 780 

CPT-5A 1396 779 1064 1580 728 
CPT-5B 1517 818 1080 1649 686 

080-851 

OF / 'L-

Av2:. 
905 
957 
918 
765 
817 
947 
1005 
978 
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LABORATORY TESTING RESULTS SUMMARY: 

Ref. No. 4 and Appendix A present the details and results of the June 2008 laboratory testing 
program performed by Geotechnics. The following summarizes laboratory testing results of each 
of 2 buckets of fine coal refuse sampled from the South Pond impoundment. 

Bucket 1 Bucket2 

Fine Coal Refuse Fine Coal Refuse 

Moisture= 85.8 % Moisture= 94.4 % 

Passing No. 200 = 92.8 % Passing No. 200 = 92.6 % 

Passing No. 40 = 99.4 % Passing No. 40 = 99.3% 

Plasticity Index = 17 % Plasticity Index = 17 % 

Avg. Strain to Peak= 15.1 % Avg. Strain to Peak= 11.0 % 

Normalized tip stress and fines content with depth for CPT-1, CPT-2, CPT-2A, CPT-3, CPT-4, 
CPT-5, CPT-5A and CPT-5B including a summary of pertinent average field and laboratory test 
results for each material layer are attached. 

CRITERIA AND METHODOLOGY: 

From Ref. No. 2, the first step common to all approaches is to review the subsurface conditions 
at the embankment to evaluate whether any zones have the potential for strength loss. For this 
initial screening step, saturated to nearly saturated sand-like materials with N 1.60 values less than 
15 blows per foot (bpf), or 9cI (or Qc) values less than 75 tons per square foot (tsf), should be 
considered potentially susceptible to strength loss. Ref. No. 2 noted these values are likely too 
conservative and apply only to clean sands. Their application to silty sands and sands with high 
fines content, which are more representative of fine coal refuse, will likely be overly 
conservative. 



R19531

Civil & Environmental Consultants, Inc. 

PROJECT Williamson Energy Pond Creek - South Pond PROJECT NO. 080-851 

Phase 2 Abandonment Evaluation PAGE 9 

Characterization of Subsurface Materials 

MADE BY __ B_E_G~_ DATE -~7/~1~1/~0.c.8_ CHECKEDBY ~ 

Generalized field-related CPT-derived criteria noted in various references within Reference 2 

include: 

Sand-like: Fines content< 50% or PI< 12% 

Loose: SPT N 1.60 < 15 or CPT q,1 > 75 tsf, & SBT le < 2.6 or F, < 2% ). 

Clay-like: Fines content> 50% and PI> 12% 

Soft: OCR < 5, Su!cr' v < 1.0, CPT Q, < 20 tsf & SBT le > 2.6, SPT N 1,60 < 8 

CPT data may be used in conjunction with Atterberg limit data (criteria shown below) to 
differentiate sand-like from clay-like material. CPT Soil Behavior Type Index (L,), as described 
in Robertson and Wride 1998 and reproduced in Youd et al. 2001, values below 2.6 should be 
considered sand-like. L, values above 2.6 may be considered clay-like. 

Generalized laboratory results criteria noted in various references within and in Ref. No. 1 
include the following Atterberg Limit and sieve criteria: 

Atterberg Limits. 

• Material should be considered sand-like if any of the following three (3) criteria apply: 

1. The material has less than 35% particles by dry weight passing the No. 40 sieve and less 
than 20% by dry weight passing the No. 200 sieve; or 

2. The material has 35% or more particles by dry weight passing the No. 40 sieve and 20% 
or more particles by dry weight passing the No. 200 sieve, but the fraction finer than the 
No. 40 sieve has a PI of less than 12%; or 

3. The material has 20% or more particles by dry weight passing the No. 200 sieve, but the 
fraction finer than the No. 40 sieve has a PI of less than 20%. 

The material may be considered clav-like if any of the following two (2) criteria apply: 

1. The material has 35% or more particles by dry weight passing the No. 40 sieve and 20% 
or more particles by dry weight passing the No. 200 sieve, and the fraction finer than the 
No. 40 sieve has a PI of 12% or higher; or 
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2. The material has 20% or more particles by dry weight passing the No. 200 sieve, and the 
fraction finer than the No. 40 sieve has a PI of 20% or higher. 

Atterberg limit criteria include as sand-like some materials that are considered clay-like by some 
investigators (e.g. Boulanger and Idriss, 2004, who suggested a break between sand-like and 
clay-like behavior at a PI of 7%). The intent is to classify borderline materials as sand-like to be 
conservative. 

Another key factor in differentiating loose sand-like material from soft or medium clay-like 
material, for the purposes of seismic stability and deformation analyses, are the strain at peak 
undrained strength and the abruptness of the drop-off in shearing resistance as strains increase 
beyond the strain at peak. Loose sands and highly sensitive clays can reach Sup at small strains, 
and experience abrupt drop-off in resistance at higher strains. Most clays tend to reach Sup at 
higher strains, and tend to experience more gradual and limited drop-off in shearing resistance at 
higher strains. Fine coal refuse deposits often include materials falling within both 
classifications, and near the boundary of these two types of behavior. 

Loose materials with shear strain at peak strength of less than 2% in an undrained monotonic 
(non-cyclic) test, and a rapid drop-off in resistance after reaching peak strength, are considered 
sand-like. Loose or soft materials with shear strain at peak strength of more than about 5%, and 
a gradual drop-off in resistance after reaching peak strength are considered clay-like. Materials 
with strain behavior between these descriptions are considered borderline and, to be 
conservative, should generally be analyzed as sand-like. (Note that shear strain in an undrained 
triaxial test is 1.5 times axial strain.) 

Soil, rock, and mixtures of soil and rock that are not coal refuse such as the underlying starter 
embankment will be referred to as natural soils. Natural soils may be described as sand-like, or 
clay-like, using the same general criteria as refuse. 
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CPT-1. CPT-2, CPT-2A, CPT-3, CPT-4, CPT-5. CPT-SA AND CPT-SB AVG. 

WEIGHTED AVERAGE FIELD AND LAB RESULTS SUMMARY 

Coarse Coal Refuse (138') 

Avg. Tip Stress, Qc avg.= 46 tsf 

Avg. Fines Content, FC avg.= 23% 

Avg. SBT Index, le = 2.25 

Fine Coal Refuse 

Avg.% Passing No. 200 = 92.7% 

Avg.% Passing No. 40 = 99.4 % 

Avg. Plasticity Index= 17% 

Avg. Strain to Peak= 13.1 % 

Residual Soil (150.6') 

Avg. Tip Stress, Qc avg.= 61 tsf 

Avg. Fines Content, FC avg. = 46% 

Avg. SBT Index, le= 2.73 

Plots of individual and average normalized tip stress with depth are included with an attached 
complete copy of Ref. No. 4. 
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CONCLUSION 

Based on the information presented in this calculation brief, the following material characteristic 
designations were determined for the coarse coal refuse, fine coal refuse and residual soil: 

Coarse Coal Refuse: Medium Dense Sand-Like; 

Fine Coal Refuse: Medium Stiff Clay-Like; 

Residual Soil: Medium Dense Sand-Like and Medium Stiff Clay-Like. 

Further, the results of the laboratory testing indicate that the fine coal refuse is clay-like based on 
an average 93% passing the No. 200 sieve and plasticity index of 17%. Peak and steady-state 
undrained strengths presented in Appendix A were reached at generally high strains (between 8 
and 18%), and there was very little drop off from peak to steady-state with increasing strain. The 
results generally indicated a higher resistance to strength loss (and flow) due to the large strains 
required to exceed the peak strength and correspondingly small decrease to the steady-state 
strength at higher strains. Further, previous deformation analyses results indicated induced shear 
strains from the PGA at less than 0.1 %, which is well below a threshold (peak) triggering strain 
of the material. 

The susceptibility of the embankment and impoundment to a liquefaction flow failure is a 
function of both the undrained strength (worst case steady-state strength) and the in-situ driving 
shear stress on a critical failure plane passing through the critical layer fine coal refuse material, 
which is further addressed in subsequent calculation briefs. 
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NORMALIZED PS-CPT DATA AND PARAMETER CORRELATIONS 

POND CREEK COAL REFUSE DISPOSAL SITE 

OBJECTIVE: 

Use data recorded during the piezo-seisrnic cone penetration testing (PS-CPT) at the 
Williamson Energy, Pond Creek Coal Refuse Disposal facility located in Williamson 
County, Illinois to correlate various index and strength properties. Also, nearly 
continuous profiles with depth of various applicable engineering properties of the refuse 
and subgrade soil materials in the fifteen (15) soundings tested at the Pond Creek facility 
are tabulated and attached. 

REFERENCES: 
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Piezo-Cone Penetration Testing," Pond Creek Coal Refuse Disposal Site, BEG, dated 
12/21/07. 

3. ConeTec, Inc. (2007), Field Report Entitled "Presentation of CPTU Test Results for: 
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12/28/07. 

METHODOLOGY: 

072046 

Using laboratory-derived unit weights for the coarse coal refuse and residual soil layers, 
provided by Alliance Consulting, Inc. (Alliance), the following parameters are correlated 
based on established CPT correlations (References 2, 3, 4, 5, 6 and 7) and the data 
collected during the Pond Creek Piezo-Seismic Cone Penetration Testing subsurface 
investigation (Ref. 2): 

• Total stress (cr.) 
• Effective stress ( CTvo') 

• Pore pressure (U eq) 
• SPT N6o correction factor (Cn) 
• SPT blow counts at 60% energy (NGo) 
• N60 corrected for overburden ((N 1)60) 

• Corrected tip resistance ( q.) 
• Fines content (F cl 
• Effective friction angle (cp) 
• Soil Behavior Index Ge) 

Undrained shear strength (Su) was also correlated, and is discussed separately in the 
calculation brief entitled Estimation and Summary of Engineering Properties Including 
Peak Undrained Shear Strength for Refuse and Subgrade Materials," (Reference 8). 
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ConeTec, Inc. (ConeTec) performed the PS-CPT and correlated the above noted 
parameters based on various unit weights that were correlated directly from the Soil 
Behavior Type (SBT) (Robertson and Campanella, 1989). The unit weights used by 
ConeTec were based on data interpolation and thus require modification to reflect the 
laboratory derived unit weights of the coarse refuse and residual soil, which were 
provided by Alliance. Therefore, laboratory-derived unit weight for each of the layers 
was used to correlate the applicable parameters, particularly total and effective stresses, 
which are used throughout the calculations. 

PSCPT correlations were based on much of the work described by Robertson and 
Campanella (1998, 1992, 1989, 1988, 1983). During field testing, ConeTec measured 
four parameters insitu, which were not correlated. They include the recorded tip 
resistance (AvgQt), the recorded side friction (AvgFs), the recorded friction ratio 
(AvgRf) and the pore pressure generated by the CPT probe (AvgUd), all of which were 
used in subsequent correlations. The soil behavior type (SBT) was also determined by 
the ConeTec, and was based on observations and readings of the four parameters just 
listed. 

The following paragraphs briefly describe the parameters as well as providing a 
definition of the parameter and any additional calculations needed: Total stress and 
effective stress are both used in many of the correlations, and are related to each other by 
the presence of water in the form of pore water pressure. Total stress was defined as: 

O'v = ( y * H) / 2000 (lb/ton) 

where: crv = total stress (tsf) 
y = unit weight (pct) 
H = depth of the sample (ft) 
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Pore pressure is defined as: 

Ueq = (yw * H) / 2000 (lb/ton) 

where: U eq = pore pressure (tsf) 
Yw = unit weight of water (pct) 

= 62.5 pcf 
H = depth of the sample (ft) 

The difference between the two determines the effective stress: 

CTvo' = CJv - Ueq 

where: Ueq = pore pressure (tsf) 
av = total stress (tsf) 

072046 
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The PS-CPT sampler correlated the number of blows per foot, without the overburden 
correction, to the tip resistance measured as the probe was advanced. This gave measurements 
of N6o every 0.2 meters. Corrected for overburden, the measured tip resistance was then 
calculated: 

qc = AvgQt- (1 - 0.85) * U 

where: AvgQt = measured tip resistance (tsf) 
0.85 = area ratio of the PS-CPT probe 
U = measured pore pressure (tsf) 

This corrected tip resistance (qc) was used along with the soil behavior type index (Ic) and 
atmospheric pressure to give the recorded N6o value by the equation: 

072046 

NGo = (qc /Pa)/ 8.5 * (1 - (le I 4.6)) 

where: qc 
Pa 

= corrected tip resistance (tsf) 
= atmospheric pressure (tsf) 
= 1.058 tsf 

le = soil behavior type index (dim) 
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and: le = ((3.47 - Log1o(Q))2 + (Log1o(F) + 1.22)2)0-5 

where: Q 

F 

= normalized cone penetration 
resistance ( dim) 

= normalized friction ratio (pct) 

and: Q = (qc - O'v) / O'vo' 

where: qc = corrected tip resistance (tsf) 
crv = total stress = ( y * H) I 2000(lb/ton) 

(tsf) 
O'vo' = vertical effective overburden (tsf) 

and: F = 100% * AvgFs / (qc - O'vo') 

where: AvgFs= recorded side friction (tsf) 
qc = corrected tip resistance (tsf) 
O'vo' = vertical effective overburden (tsf) 

Once N50 and Gvo' had been calculated, a correction factor (Cn) was applied to 
N6o to give (N 1)50: 

where N50 = Number of blows/foot to advance 1.5 
feet 

Cn = ( Gv0 ')-0.5 ( dim) 

Using tip resistance, corrected for overburden, and effective overburden the effective 
friction of the material in the Pond Creek facility could be calculated (Robertson, 1989). 
This was done using the following calculation: 

qi' = tan-1[(1/2.68) * (Log10 (qc / O'vo') + 0.29)] 
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where: qc = corrected tip resistance (tsf) 
CTvo' = effective vertical stress (tsf) 

072046 
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Similarly, the fines content was correlated from PS-CPT data but was not used in any 
further analysis. The fines content was correlated using the soil behavior type index, L:, 
as defined above. To determine the fines content of the material, the following 
relationship was used: 

Fe = (1.75 * Ic3-25 - 3.7) 

where: = fines content (%) 
= soil behavior type index ( dim) 

RESULTS: 

The results of the correlations between PS-CPT data recorded during field testing yield a 
profile of geotechnical parameters at the 15 sounding locations tested at the Pond Creek 
facility. Effective and total stresses provide an indication of the stresses being 
experienced insitu, and generally will increase as material is placed on top of the existing 
materials to the lines and grades of the proposed final geometry. 

In-situ effective friction values were correlated using in-situ corrected tip resistance and 
effective overburden pressures for the 15 soundings tested at the Pond Creek facility. 

CONCLUSIONS: 

072046 

Summarizing, data recorded during PS-CPT field testing was used to correlate index and 
strength parameters for comparison to limited laboratory testing at discrete sample 
locations and to develop nearly continuous profile(s) of engineering properties with depth 
to model the variability of the insitu conditions at the Pond Creek facility. 

Based on modified results, the correlated parameters from PS-CPT are generally 
consistent with each other and similar parameters determined from similar materials at 
other refuse facilities, and from laboratory testing of discrete samples. Therefore, in 
general, a reasonably high confidence level exists applying/using the results of the PS­
CPT correlations to the 15 profiles shown in the attached tables. 
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CONETEC, INC. - CPT DATA AND CORRELATED PARAMETERS 

POND CREEK- WILLIAMSON COUNTY, ILLINOIS 
CPT-1 
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OF 18 
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l' !Qi 

0 72'3 
0 ;,\f.! 

0 i'H;l 
0 Hl!c-1 
') PHl 

0.lfJO 
0 f!!i1 
(lnl 

0 flf-l? 
0 q1:1 
0'-Y-1'.-J 
(\ <!!' J 

0010 
()Q.j1 

0051 
0072 
001-12 
0.11:1 
0 1:<.! 
0.1:i4 
0 1 ;J 
0 195 
l'.?TS 
0 -.:;15 
0 2:16 
0277 
0 297 
Q :'i18 
(l .1~18 

0 :i~g 
O.J7!l 
i}.!(JQ 

0 4;>() 

0.,i<:1 
O,lf,1 

0A8~ 
0.!"[)2 

0 !i2:l 
Q f,<l,:'­

(l 5154 
0!>1::1'\ 

Ol'i!Jli 
O(>:?~ 
01:i<IE'l 
(l<>fj~ 

O 6~i 
Q.707 
0 r2e 
0 748 
(l /~O 
0 ffj!, 
(l~1f_l 

(lf',30 
Otl!i1 
11 Fl\ 

(\,[l!l,; 

(U•13 
0.9:i~; 
.,,11;-1 

Ueq 
(tsf) 

0 uoo 
0 00<! 

0(1[},J 

0000 
OOOD 
0 \'l(/(1 

0 Otl<J 
00(1{1 

00[10 
0000 
0 O;JO 
00()() 
f,)000 
0000 
O,OiJl"l 
0 (Y.)(' 

0 ()(]{I 

0000 
0.000 
OODO 
0 000 
0000 
0000 

0 "" 0 000 
0 OGO 
0 ll(!Q 

0000 
0000 
0.000 
0000 
0 0{'0 
or® 
0000 
(lQ.'.)O 

0 000 
0 Q()() 

0{)00 
o oi::.oo 
o.eco 
0000 
oor.o 
nw:1 
0 O{JO 

0(1/Xl 

0 l~.!tl 
nr:10 

Ca 

i' l'OO 
ii. noo 
2.000 
~ (\'1;) 

2oqo 
2 non 
? 000 
2.0-Xl 
2.00\'I 
,!Q{.10 

7.000 
2.000 
1 ?75 
1,'101 

1 s;1<1 
1.774 
l ;-19 

\,fj(:i? 

1 r;,21.1 

I 5~1 
l ;id;'., 

1.f.06 
1 ,\7?. 
1 ,1,,lj 

1<!11 

1 :1t1:i 
1,l(ii" 

1 ::,t~P 

1 3fJJ:l 
I 21!'3 
l.?.65 
1 ?I.I.cl 

1 ;:~e, 
1.20, 
1 1tlf1 
1.17,' 
I 10€' 
! 1'10 
1 1?.t'-
1111 
i o~, 
I Ob< 
\(171 

1(1!:iµ 
1 ;1,!f 

1 0:1!' 

I ()i'1 

N60 (N1)60 
(blows/fl) iblowsllt) 

2J.IB 
77!:' 
0 26 
9.42 
9 :'10 
.:i :,;~ 

tiJ:?. 
7 1!) 

6.50 
~.:31 
fl.28 
7.01 
7 59 
7,l;l:{ 

7.71-l 

7 <12 
]tif') 

e.:15 
6 "i;~ 
0.31 
6 67 
,oq 

1{!<! 

?. 15 
6 fl;,) 
cq1p 
10.f)f 
\-1.ltl 

19 89 
18 01 
1,'::7 
t0.50 
13?.H 
1fi.1!5 

1l'-19 
:.::•.07 
r:o s~ 
15 01 
1661 
1? ;;5 
18.85 
1e :-!."> 
2:~ 62 
?.6 ?l 
;~:.p:, 
'.Ji'. 73 
;ti\ 1J 

5 /S 
15 57 
l(l !:i? 
lijtl,! 
19.llO 
1f.l JI) 
!Dr:,r 
1:1:1t1 
12.9~ 
12 62 
12 55 
1.: 02 
15,00 
14.!!!3 
14J:'7 
I;'! 17 
13 17 
11131 
10 ?7 
9 96 
1029 
!0.67 

10 a1 
8 86 
iP•l 
12 <lB 
13.6>1 
!?.75 
.!6 O:? 
23 1il 
15 77 
13,07 
16.-:'6 
18 65 
~1 t>:J 
27 o~ 
t•l. 1:1 
17 11 

H!iO 
,c1.e:1 
20 68 
19.f~ 
2f, 31 
,'tl,41:I 
:13,15 
.l3 fl8 
,l(ll{,' 

s, 
(tsf) 

05M 
1 ll13 

1 370 
1 525 
f~!\ 

""" 1 2<17 

1 078 
0.960 
0.001 
0.89~ 
I 012 
1 071 
1.087 
1 ()59 

0982 
1.01:S 
0859 
0.726 
0 711 
0 /li1 
0801 
0806 
0 6{10 
0 7d9 
1 093 
1 19ti 
1 983 
2 055 
2 2dt_! 
1 ,117 

1.215 
1.5f>d 
t (){!S 

2 J;.>O 
2.::150 
Z.55l;l. 

:.1112 
2 065 
2.:ldO 
2.:.::1; 
2 195 
31'11 
3.5:}0 
-11:u 
,l,3JQ 

,1.(1()7 

,, 
{!sf) 

16.131 
~t-5 
,l.1$~ 

,le 38 
~69 
.15,.:15 
JO 37 
3<1 £11 
3111 
2$:? 

W.88 
32.7 

:!d.6S 
35.?. 

34,31 
31.t!d 
:l2f!6 
27 9S 
?.~l 77 
.!J.32 
2<1.98 
262~ 
26.4€! 
22.<I~ 
2<1.09 
35' 

J!:I.HI 
6<!.f.6 
8?33 
73.2<1. 
,h5.t.7 
39 9'3 
SJ. ?.4 
62 •11 
75,7 

915.()4 
e3 d3 
57 oe 
67 5::! 
7:¾66 
,ii 3!? 
7!.77 
102 :?;<l 

flil.89 
13•1 di 
140n 
1:m:m. 

Fe 
(%) 

Phi 
(Deg.) 

5 45572 !i2.!",6 
4 3!:11 !J?.25 

H.:16,175 Ro.:.:;;i 

10,8792 49 <11 
12.<16~6 <18 51 
rn.2e~1 11.121 
16Jll03 ,lHIQ. 
16.3424 4<1.63 
17.3al5 43.<18 
20.f:Jl><I 4262 
20.6255 42.05 
19.4713 <l?.J!2 
21.:mrn <12.09 
2?.5787 4176 
24 2<107 .:1 27 
:.6 6£172 .JO 52 
2B 69i"i7 .:io.:~6 
~~::!.7176 38.1~ 
39 J3d3 J7 91 
41 0639 37 4!'1 
39.6542 37 &J 
40.i,073 37,iji: 
39.256G 37 -10 

.12.3426 :36.1 ~ 
41.1319 36.4~ 
33.9Hli3 :18 42 
:meo1s 3811 
26,32d7 ,;1.23 
25.6191 d2.5d 
31.6127 d1.S2 
JO 1•146 36.!:18 
3!;:1,07/J6 37.83 
311H4 :l9.3fJ 
32.3205 39 99 
29."'1<15 .10.87 
w..1.:;,25 ~1 9r 
33 2785 41.0!1 
38 t 113 38./!tl 
31 fi601 39.66 
31.81:!95 d0 11? 
3•1 ,1742 39.92 
34.f.!502 39.5P 
25.8028 ,j 1.36 
27.1057 '11.€d 
28.4187 <12,53 
<!6.4588 112 65 
25_9,;23 ,12. 1::i 

<:: 

~ 

-t 
C 



R
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Deplh 
(f!) 

15 58-1 
15,912 
16.24 
1s sue 
16.896 
17.224 
17.552 
17.8d 

r' ...... ·····-------------····--- -----------------·-·····---··-··-···· ---------·-· ·····--··--·· ···---------· ·······----- --------------- ·-······· / .. ,,----..,\ .... ··-----····-·---·-···--- ---·-·-·· -----··-···--- --------··---- ··-·-----·-· ·-------San/" ' AvgOl rwgFs Avgnt AvgUd Otn R!n le a F S81 u.wI: 

466.606 
46G.278 
465.950 
<165.622 
465.2!:14 
464.966 
46,L638 
,:54,310 

- - ~ ~ - ~ ~ 
\0138 
71:'.,99 
119.1 
148 8 

185.21 
333.6B 
421 il1 
395 49 

;·1.i 

5.5:, 
581 
8.:-,: 

103$ 
12.91 
1,107 
15 SQ 

;; ::>? 
TOJ 

"" ;,.6 
5.5~ 
3.tl7 
3 :1-1 
_, :•J 

.I \i; 1 t 1 ;;i1 ij a,;~;;­
·5 if i?!l~G2 i 110 
0<18 11;1,dll! .. f.tl;?\l 
·1 i", 14/iiJ:l ~1i•l4 
7 i,,\ 181 !1213 5.6~0 

1663 J2A 597 J.881 
22 ~3 <105 <172 3 JJ;; 
{\?,( ,1/h I;>!, ;l?!-3 

/ 19 
",?. 5•) 

;- "Ji 
:1 -~6 
2 ;11 

2 O!, 
1-!•5 
;;1:3 

,,, ;·,; 

, ,' tUi 

110 ..1r., 
1,.1./1),l 

1c\1 711 
3-?4 5() 
d()S ;.,;_ 

•~7.; l ·; 

C:'i:.? 
7 Ii 

t;;;; 
!', 6'1 
S 15~ 
~I \le 
.'i "h5 
•qi; 

" " 1"2 
12 

1:1s n:: 
1.J!j 0,1 

;;ir, 00 
!J!; (\1 

1 )':, (ls) 

1J!i on 
t.~::; ()() 
\"l!• •,;; 

,ss EStress Ueq 
,,sf) {lsJ) (tsf) 

.. ,,,_,, 
0 [!~t, 

1 om 
: O•lO 
!.Ofi::I 
1 Oti[, 
11,::,--,· 
' 1,)1,1 

,l ;-1!>5 
0 µ/ .. 
(' ;.1H8 

1 llQ! 

1 C,13 
1 0.2!.i 
I {l"~i 

1()tlfi 

Pl11,IP 

001;, 
0 0%9 
(1(),1() 

00!:iO 

001:>0 
!) 070 
C 080 

Cn N60 (N1)60 Su 

1 r,1~ 
l{ll,? 

l(j-'.l':, 

1 oo::i 
Qfi9.! 
{l;,Jl:ll-\ 

0 ,182 
l'1 :ll7 

{blows/It) (blows/It) (tsf) 

::.n::i..i 
;-!(' HI 

27,2:'> 
~i-1 GO 
41 :19 
66 82 
ft! 17 
78 !,-:l 

.:6 81 
W42 
27.41 
3~.,:16 
.:1.12 
66 01 
79 72 
11:, ,·o 

:•, :12.p, 
241:i 
3.8!;6 
d.(,i$ 
!>.7(11 
!0297 
1.1012 
12.209 

oc 
(Isl) 

HllJ!l2 
19.0'2 
IHU 

1->6.!!1 
HIS 16 
3;j3 59 
,121 .. 27 
~195 d9 

Fe 
(%) 

30 1191 
35 2737 
2SOJ15 

2,J U\:l 
22.9713 
14 26!J.1 
11.5:~6 
,~ ~125 

Phi 
(Deg.) 

41 1~ 
3\:1.35 
it1 no 
,12.se 
43 60 
4d.2ti 
'17.25 
4(; \:13 

-.J 

~ 

-,l 
I;) 
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ConeTec Inc. /~'rpretalion 

lnlerpreta!ion Od 1fease 1.22 Rev. Formal: NU 
Aun No: ' 07•1210-1008·4589 

Imperial 

Job No: 07·804 
Client: 
Project: 
Site: 
Location: 
Cone· 
CPT Dale: 
CPTTime: 
CPT File: 
Northing {f!): 
Eas1ing {It): 
Elevation (!I): 

User Inputs: 

Assumed: 

Civil & Environmental Consultants 
Pond Creek Mine• Williamson County, Illinois 
CPT-2 
Pond Creek Mine 
20 TON AD211 
07/30/10 
13:46 
804CP02.COR 

0.000000 
0.000000 

494.21 

Water Tate Depth r: 
Nk: 32.3 
S!ate Parameter: 
Uni! Weight of Soil (pd): 

OE] 
r:,,n 
~See Below 

CPT area rat!o: ~ 
See Below 

Material Types and Unit Weioht (pc!} Phi Avo. ~ ~ Fe Ava ~ 

F}3~l]Coarse Refuse 
• If!::_ Residual Soll 

-~ ~ Isl % %_ 

[ 37.31 R:1F[~53.£4· '2.30 ·! 
[~~-47.1~. ~~8 

Ground Surface Elev. ~ 

Copied from Gom>T t'C CPT Dain FHP 

- ·-·····--·--···-·-········-········· ······-·- ····-···-· ···-········ ·········-· ··········-·- .......................... ··················-····· ·-········ ····-······--··············-········ ··-·---
Depth 

(ft) 
Sample El. AvgOI 

(fl) (tsf) 
AvpFs 
(tsf) 

AvoAI 
{%) 

l\vgUO 
(11) 

Ola 
(Isl) 

Ria 
(%) 

le a F SRT LI.Wt 
(pd) 

TStress EStress 
(Isl) (!sf) 

Ueq 
{!sf) 

Ca N60 (N1)60 
{blows/fl) {blows/ft) 

s" 
(tsf) "' (tsl) 

Fe 
(%) 

Phi 
(Deg.) 

o:t_iqf~;)j:494.0~if'~r;\l_A,F:/.:q.og._ ", .. :1-.§2· ~~-,;( '4J55_1 :.: 2.032:\. i.75 415.5!. 2.63. ,,-f _!30.00 o.oil A 0.011 0.000' 2.000 .~ 0.80 ·,., ·._1.59°.i ,.i).137.. •1:44., 1.06955' ,'.!i.35"" 
'.o.4_92:f':'t:493,?18_\:r\015.27+:;\(.0.31>I, -'/{/2; . .:, .. · .. · -,o: /·'476.40St•.2,034;''.' :1,12 . 476.49 •::.2.03. _., .,-.. 5 13_0.oo· .. 0.032 0.032 0.000 ' 2.000. ·2.71 .. \: 5.42 , _'. 0.4;2_.·,·'. ··t5.27_ .': 6.5252 ·47_93 
;. p~a~:-fl}i:19-3.:~1io}~:£~,?f~l;1(l.~1./,t{\ 2,~1]:.:/; _:,,o.~1::- ;'. .. aoa.12~/Ji.s2q; <\ ~),76 , 603,13 ,.'.·:.2-?2\;,, .. _', s,,_.,. . ,13~.oo.·( ,O.OS? ·· : o.os3 .,, 0.000. 2.000- · ··5.80 ,•::.· 11.~q' · o.99? · ,._ 3~.2 · .. ~ .. 7-.a21p9 r1a.~9 

~,::::JtJ~ai.\~'.-i.19~.o~tk't:P'fi~-~:-kc.:1~1~·:«w,;\~·~t;:-: .. ':.:o.2~.: ;.'99G.12~ .. /2.n10, ··: 1.13 "996.86 c,<2.a, •', : .... ;: a·.:·· .. .1ao.o~. :, •.b.01s :, 10.015, o ooo ·: 2.00{): :.1a.2~ " .26.s1 ... · 2.aos 74-46.,_-\~•.?~919_::, _5o.8a 
-;'.~\1:~7~:\'.,>:~9?'.!;3:t/tcl'·10'7;35;:,,t:,;?-,1~:'.3;>:i;i ~-~~_,:,·:·i ,,0J1:~, '111_8,0~.,\'~•,032., , _,1;59_. ·' 1118.0.3 ,:_ ;?..0335: 1..:-;.! ,;-.,: J30.00 .. ~Ma,' , 0.096 p.ooo,,: '2.000. _ · 18.~1, ,'·36.d2. ';3.321 ·. W?fl~·.-.::~:12002 ,:s1.25 
Vi:.t:8M :~;,;::,19?-10631%.'Jif87,'.',!'}fb2;;t9,'l'1i,>7).sqI\ '\0;1 .. 1,.' 976.912:.:~·1,912:, ;/1,58 .;,-· 976,91 :-::· 1 ,,9Vt;'.:/' '.7 ,, ' .. ·_,-'130.00, ~o. l,17·' ,; 0.117,' '0.000 •: .. ·g,ooo .> 19.39;\, •'J~.78', ,_."3.S-4_7,'\· ,114.67, ?.~:.98073 250,75 ' 
if>2'13~;;Ji{1,9_2:,~?Z{!'~~-7Ji~·d1,\r;8s,i;it,;3t.98;}t::/i0.3)( 674.899 ,_:-".1,977: ·-~ :j.65 674.90.::<'):9s,-;:· ·,_ 7 ·;'/, .:170.00 ·., 0.139_ f ·-'0.139 q.ooo.:~. 2.000,\', 16:~2:,_:. :-'-~~.41 ,' /2.897~i\ ,:93.71'/;,tS.)_375~ /49.34 !'. 
c'':'.2:46h1,,£:JA.9t.;'t~9it%::ft~.~6 1_;.;\t\11,5,.:.;r1 :,-,:-'1,92,:;;,_:,'-·.□.2~.,:•:486.982._1 ,.926_ ,1.10 486.98 , 1.93. . 7 '., ... 1ao.oo _ :o.1so. ~.tao ,0.900'"'2.ooo .. 13,_~4 , 2,,,19 .. ,.,?,412 .. 1a.06,,,:,,,6,041J9i'. :.d8.02s 
f\:.,.?:7~~ffSt~~-1}'.1~~~5~:8i]":1:;t1i1r:.::~·:t<.~.sr'.:"-:,}:·.:o,67,'.\·'·'.~23.351i:1?,508' -1.88 323.35•' 2,51.:' ~ . 'J30.00' ;o,1a1· 0,10! ,; O.d00f2.0!}0 . 1_1-,{)6 . .',_22.~3_>, 1-815?_· \58,a.::: . .,9~9_780~ .... ,40._26i' 
k\J3;{1l~tJ~?ti09~~o/1'i:A9:_~~:lNr~:9~/(l{:•!.2.,2~;:!,?\);o.~?.:. /:199,.341 :·_::2.2za ,' . 1.96 199.39 ·,2.2S · ,:;;(,6 ~'). 130.00 ,, ,o,?.{!~ : .. . 0.20~ '. ~.O.OOO'j.'.,2,000: .. '.,-.7,88/ :.',}5.-75 ..... ) ..,:1,250 ;;;_.A0.6:t,/q1;99e~>:-·.<1~.0<I/· 
t~..S~,:'4~,:1-;1:f~.~0:76~$}Z;2~:1s1tt:·,;:q.%~~>':i:'..J;:, 2. i?·}:;: ,,\-0,2k,,, 111.or5: . .. ,~:114 ·'· ·<2,IO, ; , li1.qs ' .. ,2:rr.' :,; 6 :,, . 130,oo '·;0:22~ ,,_::. 0?24 0.000,; 2.000 :< S.40. '\ 19,-79:J .''.0,81_2 . .''( 2~.44,:.·':('15,662Q5,,;4,,;a,g::::1 
r:J.~a1~0t.t:.1:,1eg . .¥Ftti;fg~.\El~\>it.t.1¥0.s?x:rr1t<1.:e~1r ::>.~a.15o,':;._,~~.69~·. 1:1_.1oa ·· 2.01 ·- · •.11p.id, ·t1at; \:i 6 :·. -'. f3o.o°'.: 0:21~ .;, 0.2<1~ 0.000·.::·2.ooo ,i\ s.as .···:,., _11'.69, ;:./o'.gqgt,,, 2e.01::Hf1~.239t;t?4rs1.::i 
;,t;1.1J9,1'.f;{{1i~9•:!.Q~}ff~,~f3.~l"&iW•62itP2.43}'..\' · :}0.39.\:: 94.0237/2.474 ,,:,,_ .~.20 . _M.02 :2At:, :t·-:.f·~, Yi ::.1.30.0o::: . ,o.2F.'i .:;-~._261.-;_:- .: 0.000 ·:.J:~~1·:.-.: : s.4o p i:"_i,10.4~:'.,\< ,CJ.7,7~;".i•.:·, 2s.~;5;;1~.01_µ4·:\10:24 ·! 
t/t1~:·.\\¾1~~9,.!~J~;¾'ff,2~11.~,"\:'?:)M·?1;<-'f:,>'::~•-~•J) ;:~-14·:;., 97.9631/.-.2.~18:'\ 2,19, ·. · 97.96 .'. .,,, 2,52 :·.J :':} ~ . , , ,,)30.00 . _o.2~a,.:;:,-: o.2aa.:'i;: o ooo ~ u1a4 <,· .e.q~:.::·J 1~,?9:.:'._,;,_0.873:,/,'.,.2a:4s,;,J8.aof~.,_,,.40A(i·.1 '.:r:1-??7:f,Ns:~B9.if153.i:?l3~:91,t>;1,1;i.o.a1;.,;,ti\\·::,,2.w\:; :•tl.5BJs·s9.aess ,>-2.a31;f; 2.23.- ~;, 99.<12•-i., ·,2,M}_::,:,~r··:~\~ <i::-13□.oo : o,~o~_.z:;'.o,.ao~·., 0.000., 1:7~8 ,_- \~.G9.'f·.;:'.'. .. ·1~·04::\':'.;,0.ss1.-.\<:~1;0?:·;J:,.19,940a::·'40.6d ·: 
,. s.oe?P'':ili89,12syi:;sa 32~1,101. 1 1 11,68'' 

1 
•0.53 .,,,, 115.447 ;1.897 , J,94 11s.ds • 1.00 ;·;:·" ·· 1' •• 130.00 . 0:331:;/> o.aa1,::L 0.000· :'t739.:r-:?:·,11._19:-;1:_)19.41t:>:2:L!~~.:\'.:.::-~8_.3(.:.1,_ 210~ 43.~3 __ 

1 t· 5.413 1 488-?97 ,tJ,64.77 a\ 1.14 , " 1.76" ·0,39 183.087, 1.770 ,1 1.90 183.12 1,77 
1 

7 130 00 0.352<> 0.352 ,;; R·~-'. ,,.se:G3:;'.':·12.2~•.;,:,:;'. ;2tlA~c-,J).~~4,._-1;0.64,78{(10:405~ ;, 43.63'.,. 
S,74t,). P488.46?f?it~9.99~d ,;1.55 .;; , 31 , ' ~oJg 132 962 :: 3.124 ' 2.18 .\ 132,96 3.12 , ~ , ~ ", , lSO 00 0.3~3:\) 0.373 :· ::(),000~: :1,637i;X-:I0.56//:1r,20;,J:j;fl_.53~i::/~9.99),r.i~-~~?3 '." .. 42.0s:: 

' 6.069 , :488.'141~,98.88 ii 2,5' , 2.53 , ~1,89 t 249,6564, 2,638, r,c 1.95 • 2<19.6$ 2.5<1" ; 1 \ }30 00 ,0,39ri : '! 0,394 ;' ·0.000,; .1.592." , .. j~.06.,,::;~0.J.1.;:\c:3.0<19.:,,\{ 9~.a9,.:_;;:.~1,54~2;:::~5i10 i' 
' 63981ti<\£AB1.at2iiaa.oa';,;r 2.5s ;;;, , ,; 2,97 't ,' .. ;a 23jf 205868,, "2.978 ?¼ 2.os ; 205 92 2.oa ', 6 , 130 oo , ,.~-~1,6 .::::. □;·•~El::: ~l.009 ·: 1.s_Sl "\, 1!-.2~.t/ ,: ?6,77f,j::,~·651_f7\': ~IM.~1.';1\1.~~~ssS;\'44.20 .1 

6,728~, 1 ,4B?AB4;rtt'.1;74,12,ef "i, 2.109 l'"''<f 82 "'11, ~, •2i7 •1. 168.537 2.836{ "2,08, x 168,56 , 2,M , 6 1 130 00 l .O.i\37i >.; 0.4~7 ;:'. :9.000. :/,SJ~ .',;_:l~:07. i/'. .. 22,Z9/;• >.2-28( .. /'.J4;,_3l<."1S.335!C .t3,2~:·; 
:w~1'>,, <t81J66,ff;t°<57.~Y}:(,1.1s , , ,3.03, , -o 39 1 12s.219 3.047~ 1 2 19 12s.3o • a.as ~ a ,1 130 oo o:4~9.n o.:4~9 .· .. 0.000_,: lAn '.''.·' .. 2:?~s-.i·>·Ja ... ·_13 ... >.·•.::1,..na ...... :,:: _.s·1 ... 01 ... •.e.•.rn .. s1.aa ... ·: 4.t-7.~ .: 

1;:7,382J'$:4a6,82~½J1r13.94i!;; }-79,j,'"I\.•.·. '·.".·.•.·.r";i·•·O !32 , 153.096 .. ·' 2.~. 37 _'' :!.□.•. 1ss.10 , 2. ·." •..• t t •. •. • , .. 130.00 O.<l?o·· ~.·"o .. A8o ,.:o.ooq':·. !.;.,i~.• • .. ·,.,:'. '.:4.B7·.·.·.· •.•·;" 21A?.:'·•:.• .. 2. '. '• .. ·.•.x .. '.}~.·.;73.·94· • •.. •.;:·t•. :554. •.·.:·~.2. '. •. ,7,71'¼ ,1JM500f\01non, ,-Jqr,, 1.95 ,,, ,0.118~ i99 , i.955 1.91 199.oo, 1,96, 7 ,130.00· o,501, ... o.so1 "'t>.ooo·:,.Ut3 \ 19.07:,:• i6.93.' ... >"3.0B8.:~0,.-.100.2a,t::10.6813\;,4<l.03;, 
;f .. )\:.tos:,::· ;.ro'.a4:' .. 1aa.a14., .. ·a.012 .2.09: ta3.81. . 3.07" · ,: G_ ::tao.oo o s22 : . ., o,s22_ . 0.000 \.'h.:iOJ < _18.07,: •,, • ·21.~r·,_'.: 2.973 ,: J 96.~a11Ft_s',.S1.3!_j::_:.43,ss:-: 
>>:\;2i78>:i:'..'('s;1_1,>_.' ·239.4,of,'.2.788 · ,,(99:':: 239,JJS.' . 2,79;: 1,' -: 1ao.oo :.- :o,544 ._0.541\ ·:·_o.ooh 1,356 · 25.e2,;_: .:: $4,;5\ \A.,oa.1t\.,i1a6:76/_?f.,12.69a_:_l?4,90_-.: 

l.'.(.:,8,..6~4.) .. (.{:.'.f,.'N.~.e.·.5 .• s·j~l~1.:t1 .•. :.2.~;',i':~.,t.,\/2.:'..~9 .. ·.{.::i.·'Jl.S,;.? ... ~.' ?,:·.," . ..,:1o_.g~ ... ;.''..·; · ... 17. 2.7.·.· .. ·:•, 2.~so;',,. '2,Q,t; ~ .. 172.81 > :2;,5~ ,', ~ :::'~30.00.,,;; 0.5. 66, ~·-\ 0 .. 565···.·.·P·O.OO .. i,'; 1,3~0., .. .!.'. ,62 .· .:: 2.~.1 .. 0:·;_:,>3 .. 0. 23':.t.'::_,9.9,2.f.): .. ~"-·.oi62 .. j.s;_43,35 :' 
'.,;:·_:e.o~.W:.tf~8~,1~8L':;vf,72:~t'ttN;;{,1,02 '':VX•:2·,s2:',':".':_<;0_92;:_ ·122.ao!l·,.: ·2,s:ia ··. ;2.13· : 122,32 , ?·M ,, G,',\' ', 11:io.oo:: <q.s0s:~.:; o;5aa, .: :O.Ooo·, 1.3q6, .,14,~9. , \' 1~t57 "<',(;•,2,221;?/::/72:32:i~::.·1.o.824a3;:.11.02::1 
!i'(f9.;3~;;;)i\;w14:_~?0j1k;:~o:1~,t:¥1:t1··.Sj,,~~':"!f+:',Ci,2-~2'.0.X;\0 .::;0;~3>: .. '!_31.37'1 ·. ?-0~9, ' 2.04'. •,•,_ 131,3,9 'L2,03_':,: :, .. :. 7,'·_. / 130:.,oo,_ :-.' o.eoa.:,,{J0.608_;.t .o,~o~ ','_ 1;~83.;,: 'j6,0?·' ·;.' 20.6J/i:.f.?.ri,t~riI/80,:10!::¼,~!0~~3,J;i4f9~A 
:,:·9,67Si'!),>,;Bt53:?yt;j}'..6~1~Y~:::>l1\16:Ltf;:-r;.1:ae}i,' .:::.•o.99,i·:··110.18_ »••1.074 .2.03'. ', 110.,~o_ :c·1,az, ·.; '.'/::. ? /, ' 130.00', · 0.629: ,;,·,b,6?9 : :0.000 , 1:7:Gt',,: 13.9i\• :)'.17'55:_;'.J,::·2.1<1,G:,'.·;;·::,eg.~5.-_t·f1~.-,7865}f41,t]~·? 
· -'id/~,V1!:~04:204,tf\\GJ:rft-/i:'·}to~9·\t)\·:/\1:~5? , ... .-0;39 · .. _93'.g:211 .... 1.-113 ·- .. 2.04, 03.93_ '-·1,41 ,./t:,:?, .,.:, ~~g:~ ·?,6so -,::- ·.o_asq,._ .o.~o .' 1.2<10 :. ,._l2.34 .. ;.:.:1s:;3g:z·:;;:-1.S9l,~·-,; ;. 6,lq40:,,,::,1,i,1Qe5,;\,.,1~-2ajj 

J~.3~~4~\:i1~3;~t~~~?-~~ .. ~-'.)tf:1•5JS1}}A\?,02/•;,::.,:-,;;o,,53.}f;98'.214~.I', 2.046 ·,.;_, 2'. 13,.;·, \', 98.23 ,' / 2,_05 ;,-h};?~ 7 ·:: .. / 130.00 :. '.,' 0.672 :\ .,, .0.672.; ,-:, o.o_ooht?2~ ~(:;)3,79>:,;?,1,e.02~x,u~-043 :tl66.~~lI:z~6.~6~i_:r,:~o.47,C~ 
,:10.~,,i14B3•54,t;s\;11~,.,8-4,:#}JH1~:~3:p1}:,,\:·?•6S:,.(}):::~OAGJ:'.}19;965.\,,·2,'682.,,1>.:.2,t6.,,,. ', 119.9~ · : 2.68 ':~t;>/( ,6, ·, t ,'L_130.00, < .0.693. ,:,:0.693: _,_0.000 ,,:,, ,.201.,::,·,-:;17.5S:,·<· 21.06 2.s1,:;,1:{ll~,84,,,:!,,~1!;u802 ,,•~.f,.52,~ 
,10.99ff?)j)!~'.21,~,~ilH)l,2~g1:5L~q;s;\;\~.;;)tt7'f i-l.;J:'.i0,83/,\·,J63!1,2':_::t,~.~BB?i _:~.,bo;,:r 163.12, .. ,2.10;,,:, ,,., ·.t:·,'; :~:,;,130.00. ·:· o,'i14-('.< ;,p.7j4,;, x-P.OOO~ti.183 :: ,;g3'.01:;·,::":2'7.32; , :3.130B 1. ·117.2S '13,0514' :·43.07 :, 

\·.A1,3.f~i;\'f4~2.8?1,,Wi5,"126'.-9i1;;hf;~.65}:4);J?.08Y"i.;c\}0_,44.~:t··p71:57EHf<2.Q99(W,:1,98'i>:: 171.S8,_. ·2.10':!· ', 1J,_1!(' ,·,,C:'-130.Q0:',:·,0-,736_\':{:.,;0?36," ,' '.0.0_00\t', 1-~_166"· ,: 24:74''". 28.84 _3.908 ··. 126 97't~1,.12)3081,,-.:.4!l32 .:; 
t!,:ft.n~i'.ift4~2,:~64f.tJ,11¥.?~fi'?~r2,a1.JsfI::;,}c2,w iH.=ft:~-:~s1i::Ja?,os~:;:.,,2:a¼ 1,;;l;,_?, 15'.:;:;,' _13?,07:, 2.81 , .. t G' :ii,, 130.00 ':, b'(57, :,:/~-757;\; ,:O.poo·:3:1: f49 \:~0.9~ 24112 ;.;•':3.095 ii•\10~.74\jn',2321/-,,_'12.bl .': 
1:,1t:97$,t)A48b3s'r1".Z!J,10.~&Li:;?-9:nZt2:?,:Ss;i/·.:!<~O.?~:''.t:Y140.359'.flitB5$ l'{:,·~:9~ .. :.·.'i_·,_14~:?r ' t.86 ,, 1 , 7~,",;'_,, 130 00 i> ;.'_~•7,71:1: ; . ,',_O.na, ' ,,0.()00_ ·.~-1 J33,, . ·_~1:57 _24 .. 15;>,.' 3.SB~i:\J_11~.04J>J.12.7?49,:,' ~2.32~: 
!J'2.~df\,;'.;4BfJa¢t~?VB~'.!W.l!l?,:l-~.64.~\ffii1\f.8'.f,\~{ .. >1.;:;o.s~,;:;:,;11if34~/-J.842.t::!;2.06"·>:•}.1_1,os:, J.84 .,:{. i z .. ·1• ;:.,ao.ooJ'". 0.,000 ·10.000. ·□.ooo:, 1.110, · '1a.01;.<,. :m20>,:,.i1s7/'-!:,~9.e5;1?M1·543Si 41, 13 
(,\12.ijt/\;£4B1Jt2;£3%,~j8,\f+:}IA:.1.3,y:Y11{-'.:::_1/~i:fL::r_L9t1'.~?:n2a_9,(J'.1~bJ;2.1s.:/'_:'•77.M, ·: :)1i7~·.,;?

1
~>.)\7;: 'Y '..,130.00:'J ~.,021, :o.a21: :-. o._oo~ .:J,10-<1 .... 13.:41f<·'.'11,6G , .. \.964::. :>,64.21.\;~-\J7,6?8l.':}9. l7_, 

\.',iif.~~~:tfo;:4~Ji?§.1lf ~3.,6~t{%>R·~1~'.irst:1lS',d.': '}?:o,76.?i;;:.s2j1039;'.:1:sa4:<lt".i',~, 1s-: .. {:s2.rq· .. :;·) 1 :s3 .. if;- ,.: ·:Z: ,._,. ., , ,lao.go ;·, b.8~2. ~ ::·o.a42. ,,' ,' o.o~ /!-1.090 r: J 1.36.(',, •12.3a·. ,1,1}35{ \>_.53.6s,_1,1rn;~92~ ·t3~.oo ·: 
I'..: \3,281,:/Ji{4a9;9~~1fft~?r4qfiilkf19,8•;,f;);;c(,%1,6~;~-!<·:.,;,o_,14/f'.~3.9B72·,'.J,71G,;,; :-2,27:: -5~.oo :1.72 . Fi/,,;' i j30.0Q~5 .0.864 ./ p.86,t. • ~-OOJ? .. :_ 1,010.;· , 10.41\. ·.· -1M!O . - J,~44-,1;;. :,,.<11.si1.:·:~1:~802;\3,.1s-.l 
r . .n3.815-}tti.Jlj~il.595#tJ(➔~-M1)?2r,:t~'&<i}f·1i.~2':;<::;;:,;o,2a;:<:ss.C>468·' 1.847,:,, ,' 2.28 Ss.05 ·: '·1.85 ,: ;'.,; ,,,,'.7 ,' ,;;;:130.00/i' o.ae~: .·.0.885. Q.OO{j, "·1.063, ·1_0,9j , ' 11.62 ',, .,1.soa·,_,,,:,.:49.GJ,-:;;_21_:ao2s,-,-,31,2s·o:J 
\?::jfij3ff;!4ati.'26fif0k{~3lW>Z1:t+.9-59}··}\F+:ti74::J:'. ,<•OJ1;;- se.2115;•· ·1.?97 .' 2.-t1, ·· ao.22·, ,·1.ao ,.· · ,:a ... ·:;,_130.00 ·:' ~.ooo . ~.906 ?.000.·::1,oso· 7.0~ ~- ~ .. :w· :.<")~.015 ; .. :.; 3~.73 i:.~2ey.~e11_::~.,~1.n.c:; 
t·~1-t.2z1ttfo'~79:~3910::~13o,'54\irJlo._5a:;-,m\\'.·Hs2/\<, ,o.3.·;-: 31.92a1 ·1.891 ... · 2.47. 31.92 .. _.ta9 ' .. s, · , 130,00 , o.928_ _o.920.,, o.oo{),::· 1.o3a . 7.aa, : ·. •1,s1,,: .. :. o.911._:. /30,54 ,_,2!ta9s2y•a4;.oo ·:1 

h:?u.~·~./!'·: ... f.'i4t. ·.·•.·ro,·t·Z:Q. i~, .. :aa·f,·
1
\'l;:,.;:J~.';'4·a·'.:..-~.;.fr.:,(49·.;f,;t·:o .. 09 '' :32,s. 933 ';·i.5S2 ,' 2.41 32,59' ', i.~5._>y, '.:s 130.00" 0.9,19 'ct9r19,,,: b.000'.. 1.027' '7,45 ' 7.65:;· ,_o·.9.'a. ,/, ·.,• .. '.·:.e_e)},26:.92~~{\·;·~<lj-13. J 

i>.:14.92B\t,i·479Jfa201i~:.t1;3sl>\Q.41/.t_;,'.·:-,_,o.e8·.:;<;<o.2a, ·r11.a251 ,,., 1.b1s ·· 2.22 111.s3 1.02 , .::1 , 130.09 .: o.910 0,910 o._ooo.: 1.01s: a.m~ -· 9.02 1,2so" t•<11.sa:·.:~.,1g,,r;77 r1:as.GL.fi 
;1S.2s6,' ·.;<<118:95,F?:1·137;1!:i'·' ''.b.4s" · · 1.21 ·· "-0.14 3s.4S32 1 2.is ;:_32 · :rn ,15 1.2<1 1 130.00 Cl !JIJ::! · (lJJP2 o.or:io 1.ocM 8.32 a.30 , 1.119 · 31:15:·. w:1107- 7 •a.t.81· i 

-­~ 
"'1l. 

<; 



R
19547

Depth sa<~-
(ftl \ 

A;:~I A;::i' . . A;g~I A~1,;ld -· ........ ············· ············ ··············· ····/\ ... ......... .... . ...................... ············ ···--···· Qin 
(tslJ 

Rln 
(%) 

le Q F SST U.½ 
{pcf) 

~SS EStress 
(tsf) (tsf) 

Ueq 
(ts!) 

Cn N60 (N1)60 
{blows/II) (blows/fl) 

s, 
(Isl) 

'IC 
(tsf) 

Fe 
(%) 

Phi 
(Deg.) 

, ]5.~8'.f::r~78.62f'fT_35.~_f\ '.0_42. 1.'19. :9.23· ·:34:0557 1,?li; 2,34, 34.07 ' 1.22 130.UO 1.013 1.D13 0,000 0.994 0.02 ··7.gf . 1.06!3 _ 35.52_ 23.8923 :·34.40 };,15~~12Ji\47~:~~;;f\35 .. ~;(%~;-oA~c,. .t.26 -:9.01< ·,33,342~ .. 1,305 2,36 33.:M · '.t.ao 130.00 · 1.03<!' ).034 o.oOO·, 0983 a.11. z.90. ·1.06a, __ 35.,!i2i::·24.B51G _34.27 · ;-,J~.24·,:;);~n._~?0.1;2:,.;,:_39.gf·\/;'.t.o,s::.,,. ... < ·1.2a, ,-o.1a.· ss.1s12. 1:310 2.33-. 3a.1e 1._31, tao.co 1.056 _1.056 , 0.000 o.973 8.85 8.61',. , .1.182>' ;39.23'.<·233631,\.,.34.76 · i'.f6:568."·'.{\:47N~12,jf!e38.~~,:j;)!i_O.f2// ·1_,os: ')L•:o. ,'..34:G-18_ 1.120 2.31 34.6s 1.13. ·130,(lo 1.on- ·1.on 0.000 0.964 ::.e.~s ·8.21· .. '.. _i.155'. .. 38.39<"·;:_22.946;'.;,·fk50·.; 1 ·16.89.6;.::;:t:.4!7;?1~if::itl40.69,._,.{,'\-:_:o.~si:.', o._s ,-•:0104 ·,a6,9so2 o.631 2.11 .ss.o::;· 0.63 1ao.oo . togs 1.098. .o.ooo 0.954_ JS,56'-.. a.16 1,22s· _';4M9·.·,1.7.s,14s}a4i7,L•; l .:17,224itt4?6.-.~~6Jf::j~~-~~JL*;;o..is·::> 1:71, :> ~.18. 2a.os11 · .1.1s2 2.57 · 2J.(l5 L1a tao.oo . 1.120· 1:12~ o.oco o.~45/ · 6.ra:< _·6.11: < ::. 6,?99/ ::;~6.93.'_{::':aa;90:S<{y3tt1s .,1 
r.·1_7:.552:\/;4_7!t6s~_.;'{'.'.,23:4_1:P';'.>.o,s2;,-:. · '2,63 · ;0.25 '19.5192 2,784 2.1<1 19.52 · _.2.10.:.,. .. s ._1ao.oo .. 1.1111 1.1<11 · 0.000 _·o.936 ,:s<1,f .;/603'-,;:•_060s.;;·>,2a41,c5-A27657.:<:3o8i•' t t1M8\1°:U1.?~•~.Q.t:,{ss,,a.2!};i'.\tGf. ... 2.<19' · •"p.04,'., '.55.2030 .. 2.525 . 2.a1 5s.20 . ·. :·2.s3 ,,:L, a . _ . 1ao.oo ,_ .,,.1e2 . 1.162 • o.b.90. o.e2a. · 1.\,99 . "'13 . .e_{j·_-~::;i$sB".'.~'>:6!j:3:!'(;·i":1s:21:ri_lS3;:~-Pi F·.1s.2~:r\:4~«_;.,002;;;~!5-B6;~}?2, 1~,:. · •:-:?..8. ·~0.09, 02.0219 2.Ms54 ?..3fl56l s2.021s. 2.o,15s,1 ·,:;'<:, s ._. !30.00 1,1e3s2_. · 1.1.0352: :o o.0192•J1,a1a~~. 1s.01so6;2.aos.n'\,,"?S~es:.-;1:·2s.0311: _,:39:02,1) 
1
;'18:~7:\:::-::>4.75-,$!~<'::x~-~9.;r .. :M~./:;· :·.2.66_ . o.o5 . ~o:6563 ·2:69S49:·~.36029 6o.sss3:2,69&19:-.1..:·;t,G· 1so.,oo 1.w1~1,.,1.204905(,_ ~:.\.o, _o.911 1_~._gso1~;1s.4s~a,\· 2;2v21 .. >:14°.29:·'.A-2-1.a219•"a1.01s· l;:1,0_;B6S:t.'./:\:'.4~S;J45;,_i.'.6B.95);;;.t{·1.6J,J· ;'.-;}_2-,4,: ,•; ;\,·0.05'.j, 53.5985;2'.43443' 2.36BTT 53.5985:·2.43413:1

: :,•6, 130.00_ l.22623 ·1.226225 ·;· :.o O/i1031_:.t_S,3<1246: J3._B5511i:?.03479 ·;:,ss.95/', r·25.1s6::-a1.10,.1 j. ,19.:).~3i~}:;:i4.75-~J*I{ep,.s6):·:.):f,\P?J/ :\ _2.1_6 :) _' ,q:~}n:"t1.9,9_~at\2~19~ar~-361e7 :•~9:~481 /2_.1sa~":·;:, .>,.7.:. . 1~0.Qq;:_ .1,.241ss .. 1,2i11s<15 . , O\o.a9s3·J4.5~_012 :\1,a.000S}.1,._~29rn.'1::)a.56;{-'::,-24)18M:1,M.G93 '.· ,t9.62.1\:{~<474.689.(if5~:9:'.;:J_,Jk1.ot,·';_':>; ,, 1.84 ;,.,_ '.;;o!12Y:-:, : :42.261:i~.'8~3_23•_2.3i383 .'42.267.' 1.88323,r·:. _._.7< ,Jso.oo; 1'.288!!7 ·!.268865;,. ·~:- :0: .0.8878: 12.60905_·1i,19426'11:6604f?:.,64,9:-,,,;_:.25.3559 ··.35_705· f :·1s:a49,(7·.:\:f{i,l:3~1,'.f_:;A.1;'7if;.1.f;:1o.o4/'.i' :.2,r2: .:·:!'.,:0,51:l,<':_31.359f2:01a1a.:2.so1a1 •. a1:3s_91:~.016iart> ,6' · 1s_o.oo·-· l,::!S019 .1.~901as.' _,_·o .. o.aad~.··10._l1ss4 8.95s66t:I,1,2526a:;,:4l•.1Sc'.,l-: ~o.7s77,i 33.887 {\?o:J77i!.:l;i:4i4~Q-~~-f{;~Sj1;+:i:/{0.-5it: .\1:25'. 'tf\0,2a:J,:;{,~J.41a~:':1,309~2)g,_as~s5 ~-3a.~,o~.j:~ooa2 · i ·:1.: ._ :·,1130.00 , i_-31151,. .1.311sos :.:?:':\ o ... o.a732_;10.299s0 8.99:624 '.i:35692-~: -45:1~}-(24,f~?a::. :' a~:278 ,r..2,0.~q,5'.;;:_,1;;}?~,;TQ§.~j?P;rs.uf:sµ,sa{~; :."Y):29,: ,:''/'. 9,28:;>,, :_-3_7.077c;1,3355,?:,:,. 2.329 .\ :37,077:, 1,.a~5_57 7-, : -130.0-0 . ,!.3~283 :.1,332825 · ', ~-,-,. 0 0.8662 _11.~_283-1 ~_.B9t,!3B7_: 1._5?994> .,5~.75.c··, 23,61:19',. 34.915 ;·_l~.a,3a::;tt(~73!~Ji'.J:,"~3.9%J;i:J\9,93,1(-: .'1'?,iY '.'f'.'.}(i'.2,1 ;- · ~1,4559 2;18331_·;2.51412 't31.45s9:?.1833_1 s · 130.oo · i.354_15:,1.3541•15·:-.,, ·· o -0.8593 ·. 10.77355 >9.2sa19 :p1_07.a ;· JJ3,9~:,<; a1,31a1 . sa.906 r, .~,.~_1Gt;,iF~;;\473.g~~J;;~1.~21~·Xl-8•?0(. ;:.+; .. : 2_,_:· ··?·_:.0:1~::,·:: 2a:496~ 2.005a6 2:s6096 ::.2?.4962 2.oas_a6. ; .. s· · 130 oo · ~.a154!--t,31s<1ss · o_ o.a521 o.~e3a7s ~.00650.a ,1_.12031 :. :a1.a::1t,; a$.:!83~\ 32.0a2 t·: .i1;~e9),~;;-<t472'.?2.1;f:.\3t_6e//1fl:o.ea_t:-/; :-··1,99 •.o, 12': 21.6663.'2.0011.t ·· ?..6309 : 21.ssss.2.00r74, (__. G :,. . . rno.oo 1.39679 1,395;os .. o, o,e<1G1_ .e.22_1_135 6.9s6119·o,93s94,,·m.6G,.·•: ... 36.836 "31.s-10 t 21_:a1f;,;i}t-112'.39a_fi:•·29.26;' :;,fo:s_t\· ~ \'1.1s. ·_;, · -'0..11' , 19.6332 1.83177 2.63406 , 19.6332 1:03111:_·. ·_;,-5: /., 130.00 1.4181 i 1.4ts1os , ·:·o ·.o.s3P7 1.610153· G:39ose4'_0.a5199,' 29.26.. 37,0,ue ·; '30.91.' k.-22.,1.1sP.;ftf172.IJ65;,".j2t.19 <. >:?d:57> · ... 2.04 ,·r ." o'1a , 1B,30G3 2.16314 .2.ioo11 la.Jol33 2, 16314:· s ·:· ,. · · 130.00 1.11394:j 1.43!M2!i o o.B33S ,7.479a1_9 .. e.2a-to_i 1 ,o.a1s01 .- 21.79: .... <to.4629 . 30:4sa /, 'j:!2.473}\5t47fi?#J:?ti.atk :f{;,_0.47.,;;; ' 1.58, ·.o:21 19,4485 1.65439 2.61284 19.4485' 1.65<139, . s· 130.00 ·, _1.46075 1,.!.60745 0 0.8274 7.6651347 ""_6.35_923'_;0.~tos1 ., 29.87 ,:' 3S:98'17 : 30.$<i_8'. \ -'22,eo2t0:11<41.1}108,t:2a,!12 i;:',<o,sa--i:, . _2.03., . o.1e· 10.1151 . 2,1531 2.10156 . 10.11s, . 2.1531. . s 130.00 1 . .Ja?.13 1.-1e213 o · o.8214 ·1.es4Ja1. s.207427 o.83399 ... 28.42 ,2,40,5369' _,·ao.4oti'. tr )aa:f'rY(Of,47:1;Q_Sdlf:aLos'.f -\\0.02,:;·:\· /t,99 , -: ·0.28' 19.6525 2.09838 2.6a13a ·rn.6s2s 2.09a3a J:.' ·o, wo.oo 1.so3.is 1.so345 o o.e15a o.2M9J9:e.a991s9 :0:91475. ::31.0~ :.~· 38.7438,. :ao.916~ r- 23.4S9f'.\{4io.:,:5it)~G,2~H ''.' 1,1i11_.:;·: · 2,4•;' o.31 29,3120 2.48349 2.s1298 29.3120 ·.2.40349 a s ·, wo.oo 1,s2,111. 1.52,in . · o o.eosa 11:05001 9.4~t869 .,1.38375 ,' 46i2"±:\"'.3to532_;\33.'!67:: ,l·:2Maa:;_\·\::::,i:7o.424_i(:39.92 .'.·,0.83-:"'' ·2.oa o.37: ,. 2t1.a2 2.H;293·2.59318' 2,1.82 2.16293 · e >tao.oo l-?4Gof: _1.54609 : .o _o.Boi12 · i9.1112,a,_1aoo27::it10a9s\-:,-_39_92/'f.3s.o.is5/\:32.41a: \·24i_1_1~})/.3:47o.09ft~7.53 . {r_'o._sa. :, . .. '. : t.93 · o.a; . • 16.564 2.oi114 2.12157." l6,5G<F 2.0414·: .... 6 · lao.oo. ·. 1.sa1<1t ; 1,56741 · :o. o./901_,.7.~93763 ?,985613:"(:0.803£(:. 27.'53.)::41.6107.'7i29.796 \,2_-1.442J,;>!\:,4o9'.16s'.;f:29.n:,:).-.o,51,-_:.:, .. 1.12· ._0.37::-· 11,13a2,_.1.00911·2.66769 11.1:ia2.·1,.ao971 ·; G .. "130.00 i, t.5891i·.1.saaij: ·o o,79J4;1,0i1540 e.249799 q.a7N9,\:.~.71\.~·;JB.1sg1(,30.2<11 f 24/7z)/:\_;~69:~.9;_t42.3s:;,:,\:'.·!).~5:? :_.' ;_:1,:sa:, '.o:32 ... 25.3097 .-1.-§~509.-.. 2.50~11 _2!5.3097 :1._s95pf,.: \.~. \".. 1~0.ob · 1.610.oti. '. 1.s100~.,. 9 .o.1aa1· ,10.3ll689 a .. 1s3a24_:,.1,26i?1.:;c:-"~2.3e.";,;}31.09·1: 32.5'12 ~·;?5,?9~{:.itt:-169;P2:f:;153,-8?j}:,J\Yi3{'.():~:: 2._41_ '.:'.. '.,' ~ ~9.},"l{H.99~~-:2_.49~9s;t54,13~, ~.1:9997{2,49996'i::: .. :: 6:> ,-130.00 !.631?7-.:.'.,.1 .. 6315?, .', ·. 0 .o.za29 "13.387~:;}~.48117;i,1.61575 .,;:M,-02 \, 92,7057',:, ',34.~I; \. 25.4~,;,1,;~::,,.~68:?0<1;;-\,51.()81;-,;: . .-,o.9.c•t;, 1_,:·:,1.77.-, :, .. " o.53. ,.,, 29.90,2:;1;a2oap;,•2AB37. •.29<9011,;:;1,82,122 .Jrr7,. , t3o.oo .,.1_-.65269. -1.652?9 ~, 9 .-0.7779:.12.33893 .. 9.59802.c 1,53026 • ... 01.01.,,< 29.95!.l?t,33.591, i/g§,7,5f:{/\;_:f4~a:~~s,~\;4o:~:;:J~;q.96}?L,-.2.a9.,. .• o.M ' 23.0978 2.4a2~ f,65426 23~9~70.;::,2.402~ '~,; . .:.s: .. \1.30.00 , i.G7401· 1.6740f .. , .. :·. o -_0,7729. 10._60052·:a:,.1,~:133~:,J;19709-+.,<40.3'::<,{.aa,ooo~, 31 .. 959· t,' 26.0!i2{±:,\'t!i1613':12Bf{3R33i:;:~,;:,o:_52ft/.;_;,;f..f.3t{:",:, .~.09_. 21.6092 1,41942 ,2,5382 _21.6092_·1.41942-'.-,a'., ·:.·1 : 130.00 , 1.69533 1 69533 ::: :-.;,o i; 0.708·,,:9.50564 ·,7.300528:-:..1, 1342;ot>38,.33.':i/32.41g9,:,31.531; :!Y~S-~1·'1:f~~i:Mt;8Q9.ftf~?~1.9/~¥i0,4ri;:~; f1,_4?.'.?.}·1~-~~t. ',~--~.31? J~493J;i .2.61024 '.1~.3342'\H~:iat;yzt 7 , .1~0.oq . 1:(1665. '.1,71665 
1 ·; li9,, o.fro2.,: a.'.~2800'f~09~14,d.97441.{:33._19'.~.p35.~~95, .. 30AG3: \.' 2e.t~~-f;°\;/;1~7,i.4t!/t~~•~.O,;i,:µ1.ti:a.1;:J,;if}f,12,.:;\.;,to,4f•>i )~.4196> '.1180;~ 2,63471.' 19,4196_1,_1.S0?3: , '. G .. ·:t ,130,00 1.73ao,t 1.130035 o · o.758s._~:23~S42. !\003886:•·1,04495 . :'!?.49,'t;37.0774 ;3o.839· ·, 2'1.pa1 ~ ;,;!)6711~3~·:42,19;-· ·<o.sa :;~' · ·ua . "·.0,21 \: _·22.gap1 _1.<13456, 2:51020· ?~-~~01 :.1A_3456; .::.-'..:"(i> . .c, :.:t30,oo 1.1s9:ia_. 1.159355 .o: o.7S39/1Q.3?2!7'.;,7-S12664 1._25112 .; 42.19 ,'., {}31.5~e7 .. ,a1,92a: 4 27.MS, ::i~J'.166.615~!45,3~.f ,0,5~, 1,3 ' <-;cO .. ·.". ', ,:,,24. :1566 · 1_.35.4I.~ .. 2 .. 4822;_ .. ,24-45-.1 ,, -1.3551.;;/ ,:7. ·,•!< ,130,00 .i.78068'.'1,780675 . . ,c..o .• _o.-r494 1. 0_.941~3:c 6,19.976.'. p. '.82{L .. ·.ilS.32.;) ,: .... 29.8936\ .. -~2. ·'.''·. [ g7.723 ;Jt..ft.d~ ~~7lj: 34,11 • ') p.71 ,, 2.09 '"/0.25 , '17,929; · 2.19,~ 2.z11s1 17,929 2.1976 6 .' ·130.00 ·1.802, 1.80199$ . .,,: ',·0•,~.,<149 .9.235424! ,6.679S67J.00025 .,-34, 11.;-.;41.0ei!9,,;,30.31Z: k'28.tit1 z~(~,<1ae!1s9 ;;ae.11 , '; o.64 1.a1 o:rn _. 19.9015.-.1.76373 ·2.s1995 l9.001s .1.-153;3 ·. 1 · . 130.00. , 1.02332 ·!,82331s · · o. o.Noo. :9.a4131 ··.7.2a02a :,.i, 12343 · .aa.11.:._. \ 36.3399.'· ao.998' : '28.319} \}~as.8$tit 54,68~~ifo.64 1. 17 -·>.o:14· -~. 20.6<121 1.211311. 2.39804 · 20,6<121 ·1;21131. - ·,_ .7, < ·130.00 ', 1.0.t<1M 1.a,1<1Gas o _ _'0.1303 12.69_7~9 :9.~46728/1.63577: 'Su8·t'.·]-',2s.3::t '. '._33,a22l j 28 7(171fll%;':i65.!o:J(f38.3\, ~l0.68 1 1.78'' ·-o.12·'., ;19.5257; t.86639 2.134061' 19.52si·_ La6639 6 . , 130.00 :, 1_.805~6:,. i.665955_/,,:;·' o.': 0.7321, ?,µ9~656 ,(,3167&1;'._,1;~279fr-sa.3_:r,t31;Jt1:1.;-:.:a9,S,1di -, 29.035 ,i•l4s5,f71f39.5S1; ,, 0.11' 0 

, 1.e ,~ ·:_9:.M.·:/.':19.9561_'·!~.aa51.~. 2._63527 .:.19.~5G1' .1,a0s1s : .. ,o . 130.00 ; 1._s012a:,1.ao121s. , o .. :o,1~79iJ0.2927e:-.7.~s22es ·1.16eo3·:,.'a9_.~:,!,J.~7119?4•,.:;apJis; ' ::in.383 t\~464,847~fa36,Mt"•f,o.s3 -, .. 1,11 ~ _;o,b~;f,j8.2969 .. :'.1.80<105•2.es573 10.2969. 1._oo405_\~'. ·.e :1:.\ ; 130.00·:-· ·t.90~?l.1.90859~.- ~-·_o.~23o,-_9.eas7;7s_,!•J.0109B/.1,oa11_~?\~8.83-.;;t;~~~i44~,(:Y3(1,4S.~ , 29.6911, '164,5191 !'-15.2 , " o.73 11 , '1 s2 o 32 .. 22 4201 l.68708 2.56643. 22..i1s5>_.1.687~i' .. ",::.-:,,-:,1, :C.',, 1so.09: 1.02992;.1.929915_ . o.:.o:r:1sa ;:l1.36246:·a.11eos6\t33963tf 45;l~/::i!33.742.,. 3t7&t ; ao,01~: .. "~.,'1£1d9t4;so.~I} . ,-:: o.~s .:~ .. t1s.s -:·\,o,3:{;;.:24.91a1·it.1_0002;2,,i<1~oa: 24.91a4 _:1<19002 .>:J\;~~ .. t ;? _ 130,00 ··:.1·9s12f _1,9s1235_):-::;,JO.:.o:11_?~·-:1 .. 2.1:,2~9_s.,~ .. 606-3S1._:{soo94 ':< 50·.~-~}\<2~.245 t,a?.458 f.;so.34~·t:i}':·~.6~.flM\tf:'a9:15,':?\{0.4S.l0/::\l,~3.{)i'."i:P-~t•t-: .\;1a.0994 . .J-~074s_;?,5~6S4; 1S.9994\1.-30715_':'\'1·;"11;·1:,;:; , .. 130.00 > 1.9!25?'-_.1:9125ss.;f/,_: {L,.!?, < 0,.112. _.9.~?o.~41 . · _: 7.0633. 1;1so~9-,"('.39.4_!?'.)·.; .. •.:3a;152 30.698: 1_:::~o.:a1p_5;~AS.~63.s~$1::_~1J1S·~H~!'01i~ :i,~fi;;)J :as :/,{:::.o.21_;?:;;;.,24.6o34}1A_065~_ ,~A0e92;·1 2<1_.5984}.,1:40~~1 ,;,~;\;·:;;: ';,?: ·,: :1:l0.(?O :-'. 1_.99~0_0.-, ~ .. 993875 :\~ . o.1oe2 12.~a218:, ~J5<1798->,t51877:i?;s1_.04,. -~, 3_0.19q1 · -.32.361 1,:31.00fiJi,;:;c.aaa,20Qf£35;~_',!,:<;p:10.a_r;,r;>,::·2.22:3;Jt,; o.2_5_;;e,\·:1a.a430::2.a5a1r., ,2.7~119:· 1a._i3439_;2.3Sa!7 ,?.\:::,6-: ,·::·. : 130.00 2.0152s ·-:210152~ o · 0.10<14_, e,9.t152s2,-1,oose19 ;.1.oso_92;:,>aS.96 ·.?''. ·. 43.233 29,901: 
1'.')31 1~~~~:2.:;:f ~62.~tS::i;?~:62 .. \ittf~ .. at:~}Lif;2,33;;~i~- ·: :o.23.?;:{,:~~.o335},;~Aa!56:"::~.181s3 ;' }6.0335\::._?.:-1oos ,'i:/t" 6 · ; .. , : · ... 1a0.60 :,2·.da6~a~_1,2.03~s8 '.;".' >.':O ·,.0.1007,. 9.?6~086. 13.e349?.~!1.01094 .. ,, ... 34.69, ·/ A4.93Gf' _29,58t! !<-'a1._e6fi_!\:C.;l:4e2.6Soi\:}32.a,S.{7'.\0.69'.'-';.,';':f 2,11 ·: ·,1,:•,0.04_;:.,., l4.9386.1_2'.2<1140::_2.7a1a3··1,1.930_s :2.244'18;,, ; .. ' 6>' ;· , 1:moo.::: 2,0579'.•' 2.0579.-·, '" o o.6971: e,224214 :,s,,130093 .o.9s1'rl·\:32.o .: , ·:4.4.QS35 ·. 29.113 ;::31,Ma·::,:\~?,~a2:222~.~J.84L"\~.:0.7z-,}Y'.-t1.a3 : .J•o;11 .' 19.1229::.1,93658 ·2.05715 19.1229. t.93058 ·s: e \, 'J3o.oo, 2.01922 ;.2.01922 o o.6935 ,11.0113a:.i.636449J.23098~<.4tM,\'f30,2111 ·. 30.738 32.316 4$1.694 37.05 1.05 2.83 0.011 16.6'383 3oM:W 28177~ 1563!.13 3oocl:~ 6 1,!:;,oo 2.IOOS-l ?HJOSJ O 06':I 10629U5 7.3:,C:,11,M 1.08203 37.05 470.26<1 29.026 32.6'14 l\61.!.i66 67.03 0.55 0.62 -6.6 ::10 6;)2•l O SJ.73,1 2.29'?.N 30.$213 0.1Mtl~2 I:! l?.:, ()0 2 1210--l 2 1210<l U (} 6!:'6,:; 1,1 ti5~18 JO 202112 2 009!:;7 G7.07 22.22tl'S 33 739 32.972 "161238 54.68 1.11 ::'.03 021 2'1533 2.11?.7•1 2!;!;1114 2•1.S:K•;? 11,2"1:J 12!.'--(l{J '.' 1,!1!",,\ 2.1'11:;,1 0 051:13;i 13A176S P:',1(15!1 1.626S6 5,t_iJS 3<!,9261 32.:J,14 3S.3 .\60.910 49.23 1.53 ~111 291 21.i'/02 3.2~6~ 2.7.1.€69 21.7/9<1 3?'1SJ;,<l 

33628 460582 42.89 167 3.3 ·Of,3 186;";! ➔ 4 1(124,l 2ai:-,:1c:, \8B5P d !0,'4-! 
33.950 <16025-1 .\2.3 1.32 30\J 0.12 19,t7:;7 3.2'.->147 2t10:.-.~.(> \/',J?/i 'J.251-17 
34.284 459 926 30.89 1.35 d.37 0 37 12 t1%'3 J 7093'1 3 Q2f<t? !? f!}l.,'R ,1 7!00t= 
34.6'12 <i69.598 2.t 22 1.28 5.213 0.61 P 7,J.lO'.l 5 ~2.:55 'J 17~;'1 ~ 71;lij"f?. <-; H~'l? 
3,u1-11 459.209 21.13 o.96 J,1:i 1~11 B:l!.l55 it:,rrn:13 31;-5;1 !3;,,;11,1µ ,!\.J::-,1·16 
c15269 t,58.941 23.0/4 0.7':l 312 1.73 908;'7 :t!l(lii'.;3 3(1\.10'7,I <,!t_17~·•:., 3!J0~\7 
35597 itss.s13 22.01 o.i~ 326 2.1, ~s1~·<'!? :-io.ioe<1 .'.1(1B>1'1:< fl81;fl!i5 ::.0•1.1:-.;1 
35.925 -l.'icl,i:65 23.37 ()6 257 J~ O/J.1685 2.8611fl 3.Gi:'107 :10,_Ul<'.5 21:l!i.➔ ? 
:lG,253 ,i57.!}57 29.16 0.73 ?<19 !'l.07 114?6'5 2.'/22:,i2 2.9?.ti6 11 il{JO!:! 27<'!lti~i 
3ll581 457.6:!9 30.7d 061J 2.07 1?..2! 11 Q'163 2.2$567 \.!t\&11,1 11.95~:i ?.26?05 
36909 ~57301 30.69 047 1.52 1392 111:lh:19 1136fl&~ 2797.'i;;i 11f.162 15%!:l:1 
37.2:17 456.973 31.76 055 112 161;7 12,lBSe 187'.'IP.I 281505 1'.: 1J:_>..I 1f;lfl01!6 
.F.565 '156645 33152 Of•l 11:: !f?? 1c'.!i•i3<1 1 95i'!f.7 ?.l_!Of(i!' I<! ';l!'I' 1 ."H•'~.:i 

' , 

s 

' 
' ' ' 
' 

12!, <•J <' l ii204 
l)fi()" 2 1fl,;'~ 

2 1/:i:004 
2 1825•1 
lW.:V.i•I 

?.V3S,l 
2 ?•14(\.1 

1,'!·, (it> ~• %0;1(),: 
OJ!; <)'1 ;,'_;:;.):it...i 
•;:~().'J 2 ?•.t.lr)d 

1;••, ('(1 

12!'- eo 
y;:5 C'O 
125 0'.1 
1,'S\l'J 
12G ro 
12~ 1)1) 

!<.~ 1--.,1 

',!,,h 

2 ~6•1~) 2 ,i-.ii5QJ 
2:I851 228!'.1(1;, 
2 :io5,:. 2 Jl'fitln 
2 J:C\jj 2 :1;:>Fil()3 
?. 3Mil) 2 ::;~ti!:iW 
2 3671 ?. ;;t<710,l 
2 J87f:; ? '.lt:i/HO;i 
<! :!~!fl 1 ? .t(;AH'l3 
'; .l,'JlF ., ·!;,fU-i(l'/ 

O O.i:itl01 13.5ti773 9,2•10913 I ~5721 
0 0•3/n~ 126:..!S!# fJ~dC:15 1.;?6()<!9 
1/ 067:'I 1,-_rn;:,17/\C()7!rlri 125687 
o 00f06 !O(l?.714 572,1,1~ 088751 
o O~tiil', s,39<1;i115 5t\(14J03 {h5UO:J7 
(l O~t,,lf' 71:10280f5 :i.HHil'.:!R 0602(;.:I 
() 0 f>l>l5 7 A022~ ~ 11\J:i!;)d 0.IN25i' 
0 o ;;st1n ; Olit-•~•tP :; q<1;1593 o l:i~924 
0 06!,f,7 75615:l •1%7?1 065Hil 
0 I) 155?1:! ti i,191671 '.r.f!O<lMl<! 0 !1,':!01J 
0 0 05 fl \13\2?~ ~• 37n(){l2 0.1:!-7fl42 
0 O,S•t;;/ fli>t40726 !,Gi'i;!13 01:!76:.><l 
0 0 64~J ~ ()~4()3 ~' fltl1515 0.90JJ7'.{ 
r, "n,11·• l<'.;,1!-Jc-.1, 1_: :;,;,111!' n:n:i56tl 

J9.25 
d,) 8~ 

'1:2.8 
30.£18 
<N.21 
21.72 
23.03 
?.21)1 

23.'.15 
2B 1 

:iO.l:ili 
;\'J 6 

:11 ti~, 
1::- ,"<t 

<12.984 
<19 722 

<il3.?..0<M 
60.2071 
71. !65' 
71.1974 
f_;~l 606?. 

:.11.581 
30 575 
:;!0497 
2e.12; 
26.273 
25.3$8 
25.762 

'54 786!! 25.5~ 
5!1915;? 25.7:J(' 
5:t57dH :.!7.:lO:' 
49_,1;,g- 27.6i:'2 
•15 !,l!iJ7 27 5dJ 
J'l.8612 'li.ii:'fl 
.in :Ji:'1 ! ?l'i (11'! 

-N 

-,.,,. 
' 

" t 



R
19548

Oeplh 
(f!} 

.lf 89:, 
38221 
:!8 5J9 
38 877 
39.206 
39.534 
3(1862 
'10 1!.I 

<10.518 
40.846 
41 1i,I 
41.50?. 
41.83 

42.158 
'<2.486 
42.81<1 
•13.1'13 
<13.471 
<13.799 
•M.127 
4-l.455 
J.t 78:J 

San;~~- -·· -·-··········- ......................... ············ ·-·· ................ ·············- ·······-·· ~. Av90t 
(lsf) 

A•19Fs AvaRJ /wqUd Qla 
{tsf) 

Ria 
j¾) 

le 0 F SBT u.w1' 
(pc!) 

ss ESlress Ueq Cn NGO (N1)60 Su "' (ts!) 
Fe Phi I (tsf) (%) (fl) 

--·······--·····--··-···· 
<l[,6 317 3? 15 0.6:l 1 g:-, 181:i-t 
J.55.089 2&.BI 0.50 2.26 19,!;14 
d556G1 21.3 0.67 :i::; 19.56 
455.333 19.eJ 072 3,,:i,{ 1Q.54 
455.00•l 19 73 0.91 ,I 59 17.32 
45<1.676 20.68 093 "'4/3 Hl01 
464.348 20.78 0 8-1 d 03 10.73 
45<1.020 19A2 ObB ~ 5;.~ 19 38 
453.692 16.99 o.;·3 4.28 19 ~<I 
453.36<1 1652 036 2 28 21 <16 
453.036 H.,13 0.34 1 ?3 2-'1- <16 
452.708 22..29 068 :J.OC 2,125 
452.360 19.58 0.7:., ~l 7•1 .W72 
~52 052 20.78 06 2M 23 5A 
451.724 27.89 0.85 3.08 "26 14 
451.::196 28.69 1 21 ,\ 23 37 12 
<i51.067 21.75 0 RI 3 73 ,10.:1 
450.739 22 78 0.G9 3.fll ,11.90 
450.411 20.59 0.(\1 2.rn .t-395 

450.083 23 42 11 J ;1 ,1;,J9 
449 755 2:i3.58 4.98 I.HR :!U.09 
,JJO J2i st:!).!1!1 !.1 ,;t -~'1 ?I 

,,sf) (1s f) (!s1) (blows/ft) (blows/ft) (tsf) (%) (Deg.) ---------------------------------------------------------17.. \,?'l3 ;\ 1:i115 ;'. t'-i'"lfJ,' 1·; 11/l;':l ;, li-:!'1$ 
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6t1BY1f! :IJ;,!,:<l{l 3 !GI/ 
g :i2:J9n :i.:161R.1 :i DJ!in::, 

i- :-;:;,l -:a; 5 2ti9Z~ 
5 ~!:If!'.'! ~;_\'JTi 
~ J.?J!;IP ?. 766'.L!l 
$ i-l~~!-11n ~ ::;:-1t.,,1e 
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!, <1:Jr_,5? <l J!:iOl? 
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9771163 4.ti6935 3.1:a"d!Jtl ::11f7}!7 JJ111; 
1116<13 4.27•108 '.1 ?1J ; 07?!:JS ,1 .J:.:'lli';_' 
7.4ti153 3457('3 :0 JA.Jtl~ 7:1ti059 3!',0•J,1.1 
a.11os1s 3 ,I:n11 J 1mrm (l.sooci,: :i.c1t:221 
7_f,16J3 5.:}51•t9 3.2<113:?3 t5Qtlf}7 511;.'(!07 
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l'tf. OCl 2 ·,..,-;~!,3 ,' f;!$~i9~ 0Q8d[; 0 61d:.". I .1~9357 d.fi~{lfi28 0.~:.!~).g 
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ConeTec !nc. 
lnlerpretalion 01 

Run No: 
Job No: 
Client· 
Project: 
Site: 
Location: 
Cone: 
CPT Date: 
CPTT!me: 
CPT File: 
Northing (/!): 
Easting (ft): 
Elevation (fl): 

User Inputs: 

Assumed: 

"lerpretal1on 
/•i_ease 1.22 Rev. Formal: NU Imperial 
( 07-1210-1008-4556 

07·804 
Civil & Environmental Consullan1s 
Pond Creek Mine • Williamson County. lll!nois 
CPT-2A 
Pond Creek Mine 
20 TON AD211 
07/30/10 
14:50 
804CP02A.COR 

0.000000 
0.000000 
492.4 

Waler Tare Depth r: 
Nie 32.3 
Stale Parameter: 
Unit Weigh! of Soil (pc!): 

DD 
c::::;:o 
~See Below 

CPT area rat!o: @[] 
See Below 

M;iterial Tvpes and LJnll Weloht /ocf) Ph! Avg su Avg. Oc Avg ~ ~ 

[ 
. .J~_Q__:=-·1coarse Refuse 
_, t~ Res/dual Soil 

deo Isl !s1 % % 

[ 
J7.34 _.1.3,;L,f5.<l3 _ 22.11 

-~ :',(i(l ~f;U! ,Jf:i_\d 

Ground Sur/ace Elev DfilJ 

Cople>d from ConeTec CPT Dal;i f:ile -------····-······ --···············-·····-···--···-·· ·····•·••••·· ········•••• ·······-··· ········-··· ·········-· ········-····· ·············· ··--····-·· ·····-······· ······-·· ·-·····-· -············-········-·· ········•··• -----· Dep1h 
(fl) 

Sample El. AvgOt 
(11) (tsf) 

AvgFs 
(tsf) 

AvQRI 
(%) 

AvgUd 
(ft) 

a,, 
(Isl) 

Rio 
(%) 

,, a F SBT U.Wt. 
(pcf) 

TStress ES!ress 
(tsf) (tsf) 

Ueq 
(tsf) 

Co N60 (N1)60 
(blows/fl) (blows/fl) 

s" 
(Isl) 

qc 
(Isl) 

Fe 
(%) 

Phi 
{Deg.) 

o:1¥f?,(49'2::,2as:-;;_;._;a,:-12:/rP·08•.,. _0:86), ,o._?.3 ·_,~11.011:-0.919,,. 1,31. ,817.01 - 0,9?':, "'s 130.00 0.011_, :o.oij. 6.d6o :.?,ooo;·:, ,1,j5 ·:2,71 . _0.270< - S.72,. 0.-18199 50.'.)~,; ;. ':,0,49~:\,!;;;49t9QB. {.-/'_':!6'.30_:;:_,.\_3.~-2:_ .\< _, 1,22.;· -0.05 511,.19? ·: 1.223 ;_. 1.51 511.20 1,22 _ 6 130.00 0.032" . 0.032 : 0.000_ ;2.000 ... ,-, 2,71 ,, S.~3_:. · o.s9a-, 16.38, \?02371_ 48,22 l:.<-~-~~-l;t\t49116r~)·fi:2SM,-)\,;f~:S;'.l(, 1;94,. -: .. ·:0:~9_;:-, 483,-803';•:;t:939,:; ,:.1.70 •l83.80 ,1,.94_ 6 130.00·.- 0.053' 0.053 ',.o.oob, 2.000 1-5~:· ,9.1f", ,o:798 /,":,2?.8~: _v-.6,:11479 '47,:;!9', d.1_.148>i·;f:'.19,1<2s2:JJ:\;2_a.oaS<,,._ios1 · ,.,.1.a2" :·.~~o'.21·-:(· -;375.307 i.a21··, ,1.73 375.31 1.a2 a- -13~.oo · .o.o15 oms .. o.ooo. :2,.000 s.mr. >10.01. •·0:857 _,...-2Mo:?·.a.e9s1.· :-16.32 :_t47a\{:&?1.:19().~24.;,;;ft4_4;a:;;}f\o.s1_.:- :·1:37 · . : ;~0.26:. -16(),747:: t.3ao· ... 1.5a <160.1s ";.1.aa 7 :_ ... i3~.oo ' o.Q9s · 0.096 :: · 0.000 ·· .. 2.000;· 7.so 1s.01, ,.:1..:;09· <-:, 44;3 i·-<-1.05555 · :47,79 1 ·J,804.lj!5°/~~0.59(i:\;c1":°29.6_it'.,;\t::0:72_'. ~.43•'• ';.:o.Hi.:': 250.663 ·:2.450·: i.93 250.66 2.45, 6;· ·.130.00 0,1_1't 0.1_17 0.000, 2.000, .S.60:·. •·11.31, 0.910 ·;:-_:-29.51>/11:2006')15:~2 :: _'27133;: .. :\490.2~?,f:ri.2.<l_._15,:,}i-;'.0:17, .,, ;-1.95,... .:O:b2 · 173,186 '.1.957 1.95 173.19 ·· '1.96 6 ,_130.00 ~.139 0.1:J9 ' 0.000 2.000 ·4.66· ;s .. 9.32. \~•743 \· ;24,15,>·.:1-1.628~ ~..43.36.' .:~Aeq;,'z).489 . .93_9';?_:;20M_1-;1}:o.35 · .. _.: '_1.61., .. ·,.·0.39 ,, ?8.341 1.10s 1.99 120 . .r10 1.m · 6. l3o.oa · 0.160 o.rno 0.000 , 2.000 '4.os ' a:.11 ·. o.eso:_i.:\:-:·.20.7::<\.i2.68ba_,.,41.s1'., . :?as~\-::-:{48£1,61_1,ft~":{'.1:s.8·;\;.:~,;o,,1(-':'; , {40• , .0.02 .', 163,382,, 1.486 1.sa t?3,38 : 1.49 s : , , 130.00 o.1a1 · ·· 0.101 ~ 0.000 \. 2.000_'' ·_5.5~ , .. i .1 us:: ·:.o.81t(/,':2g.tJ_.'.:J9;SossS<,'.43j1a~:l :- ,_a.1.11,p .. ;",489.283l(:;);_3o_.73._-·:~;c;,0,22- 0.12 .:,. ,.·. _o.os . "iS0.674'. o.n1 1.68 150.s1 0.12 , .-, 130.00 0.203 ,. 0~203 __ · 0.000 . 2.000 - _.5.39_ :-,. /10.77:·.: .. '.0,945:J2:._ao~1~.0J:5.7e201(.:_42.se~-.1 ):a;«s,;j;t~s\1.~ij_ikl{21,3:ti'.1i\9~3 'iF \ 1.s5\ '._: · '_:o.'cr,,: 9~;121!~\'..1.568 , . 2.os : 94.12 ·.: ... 1.01 . ~ · , .... 130,00 .. 0.2~!· :<~ 0.22<1 J:,_o.ooo ~;2.000: ;<:_4;29/:'.: }{:B.5! r;;: o.o~~;:.-i;~,-~1:a_-:;\:!1:-i4,eo~i~~:f4,;,l :-,3.77t[.,;J;(4B?-~2(;ljin:~~6.~9:;':;'J),Q .. 22i'·:'..,i ~.82:- · •0.09; 108.G4;,-,-,. 0,826:,;:. 1.83 ,, 108.6_9, . 0.83,,. 7 ·,;",;:-130.00. , 9,?~;,!·. , 0.2'.15 ,) 0.000_,:: 2.()00 · ,. _:4.96'.;·,· ... ;i-9,~t-';>f0.0~5;¼.,:'.;.26.9·,~·/LS.7,674~:,;,~1,01 '.~ t., __ 4.~0,1,\:;~j:~fl,68:2~,'.'iJt~~~.~ff,°i{;'O,·~-'\'.:;·f :1,84 :\,. }._9.0!/;:' ~9.5_~1.'.\1.8;87./f:,,~.2"1·." ·; 69,50 '; 1,89_: ,., .... 6, .\;",j130.00 ; ~-217\(:.';°0.!:67 ,. '.~.OOO:f_:J.937, ;.4,0J:F)\).eo/+:o.57.4_[~p.;;"11:i.B.)·:<{';19.3s·1s~\3!3.59 •1 ; 1_4..1~ti:l,0~ar'.~z.11K1f1;\:4~.~1,;itf.P•~1-:~:t~t- :0.12,~;:;: -i~:P)a:r.\i 1.<1~,zag_,:·:;0.7!~ ... t;,ua·: <. :119._?9_. fo._12 ~>\_;_:;: -.1.. .,. r-130.00 , _o.2as,:f ':o.2sa. · ··o.ooo;\1:oa1:,_.~! '1.e~t:.:t;:"-14· ,_9_l:·1,.~3s;ttJ{tl;~-1.1~:>_1ts£i~\·:.42.~s :,. . ,t7S11;_:::,.-'.48,.64_3i~U:a.43.,,:w.,,,,o,5~ ., 11 ,:- 2.00 ,,f_o.1_6 .. 90_9455 .. 1.,2.99_8<\.2.,16 , 90.95:. 2.to ,'.>:P·r.\6, . . ..130.tm , 0 . .'.log,:.;. o,:mo .,0.000:.,.J.?gs ., ... ~.96 _ _.,.,_.to.11;,,.,_10.811 ::•::,-.2a.-13 .. J; 1 ,.846.:, :40.00 , )~~o.85t<{1Bt~M$t~~!tHs,k!f;J,;g'.3~/ .:,- j.'?-·~1{·;}):}o.~~- ':i:' -1t:4oi~:/:2.4~9t~JM1 '. /'.·~1.11 ;: :'._};!:-1.0, t•.::{!;\;~> •/-Lt3o.OO-:\ p:33t':'.· '..0.331 . ,c1>_.ooo._.Ji.y3~_'./ :.~.1.,1:·:::,_ :.:-, .. B:~.1:tf:o,<185:\· · '..'_16·~:·,;:2t61 ia.~·ba.$0':: ~1~-.41_~,,..,,~i\~a~.98! ,f;;,@9.-1~f,f,O-l9: "'. t·\1:B9J.i!:lh:9.:?2•':: ai.7921, '"'1,703, 2.13 ·,: 8l,7!J , ·;):70,'.;·;(; t,} .. ,,. tao.oo ,. Ji,3~2-,. 1:;.0.352. , ... ~.ooo/;).686'., , '?:03 ·•A,.\1D: t6_': :' o.891 ; __ :;<; 2e, 13 /J~.a8_65_':'_3~ . .:a, /·~-t41iiJf'B6:659!f1'~9:67-~!,.\Lk.1.9,\ .. ,7: ;::-1:;.9·>< -0.~1:.' .. ,}132~io5 ,
11

1.6~3 1 1.9G ... 132'._10 •; 1-60'-.if:[\7. ... , ~30.00: ·. o,373>r,: 0.313 \' ·o.~oo ..';_1.637·<, -_.Q.~_31\f, · '.1~:7~ ,·_;;-1·.?~~-.: ':·~~-67.., ,;·).!,e.4:,•:, 42.Cf_ : , . 6:0G!l,,.-,;,,,106,33_~1';•,ft;,5~.37:r'.;/.;;:1.l>•83,,J, ;·;·.J,~5 }'.).06:,f' \134.2~ . ~-567 _f.95 134.29. ,,1,57 ;,'· .. t;·:_7, ;.; t ,130.00 0.394 < ... 0.394 :: 0.000,. _1,M2 :-' 10.~0: 16,J_o ... >) .. MO, .,,.53.3? ... : ,: ., _t.6376~ 42.w. 1 
, .,.:G.39_s:n::f1as.002t·N49.ea:;uz·;_o.s3;,i .. :,,_.;t26 H,39,-{:1 l1_9;f82 q,211 -1.92 , ,1rn::!1 • ·L27• '': · .. -,1">.: · ... 130.00 o.416'. "o.-HG , .o.doo,;-,1.ss1 9,55: :-14.BO ··}.1-53(,:.'::-49.99,/tJo.9396.' 4t.49 : i?)>-:12~;.m-4a_5Jiz~§ft3~1?ihtt9.52,;:;{'.:?:1:35·_;,, ;o.,s~·:,· · 86.307~ '· 1.378: ,; 2.05 .·, '86.31 .. ·1.38\ :?> ,7 :: :_130.00. 0.437 0,437 ' ·o.o~J·,1..512 , ... 7.Gs ;' i 11.57 ;,"\1)68::,1,'-:!3a,11t;1~j272<_.~9.78 /·.:·!,OS4;>,1;'4a5.341.J~:;¥;4_0,75f'tf:",'~•54.+.\:>, 1:~2t. ,",: .~0.74· .... _87,8748,. '1,340 '- ' 2.04,, '· 87.87. 1.34, ,,',· ·.··:.1 '-, ,).'•'130.00, OA59 ;.Q.459 .o.ooo ,, 1.477 ''E!.13' . 12.00:: ,'.",i.2'17:','.i'',m;75/i'/_',f3.9337:,> 39.!:7· . ;z--3~{}j}/i}~S:01.~t-~:-37:~r1\1ai\P:~·:(i: ,::!;L~t! ,, ·,, :o.1~:J::76. 1315 '. '1,642 . 2.14 76.15 : '\·1.64, __ ·:. t:·.1 . i i-fao.oo_. . 9,400· 0.480 .. : . 0.000 ,/1_.444 ···: 7.!0 · 11.11 /c·i)i13,1,L,:31'.02;:\tf:069.i:_.'~;~9.~.\ ,.,7!l1t>>:;i.484.6S(!.~·"';_59.19;;':,i{9/IT.'.'; ;,:;•1,3 ":0,2_3,. -_i1?,1tlS- ·t.312 1.9-1 117.11_ 1.?1_ .. -7 130.00 0.501 .0.501 , 0.000 -1.413 - -11,37, .16.06, .<M17 .. .c::·59.19:·, .. j:~1.31?4i:4t:E.:, ,., '._B,.038\:?i\t~e4;:J62_1f.:a,',5_1

7
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Dep1h 
(ft) 

,1; (lf/3 

~J8.221 
3R549 
38.8Tl 
39 206 
Jg 534 
39.862 
40.19 

40 518 
40 640 
41 17J 

~ ······-···· ·········-··· ············-·-··········· •............ ············ ·····-····· ...........•• ••·········· ·•••··········· ·······-··~ ... ·····•··•····· ··········• ........... ·······-···-·············· ·······-··· ••••······· Sany , \vgQI Avgrs 
\ (tsf} (Isl) 

.15,1 !;,07 us;· t)_ij,', 

45-1.179 23 26 0 72 
453.851 35.17 1 71 
453.523 7,179 4 27 
•153.194 10,l.66 6.22 
452866 1525~ 8.40 
452.538 232.67 !0.79 
452.210 391 32 13 ~H; 
451-882 504.5.J td 95 
451.554 352.83 1<1 <l.7 
,lfi I 2}!\1 ,t:,e 29 11, t 

AvgRf 
{%) 

3 7 I 
;1 Oi:l 
d.8\' 
f,7 

5.91< 

5 55 
4 ;;d 

3 57 

2% 

" 'J 'l!-' 

AvgUd 
(H) 

,J ~Q 

:i.6 
- 1!.0!l 
·12.75 
-1979 
· 19,17 
-1912 
18.27 

·19 1,J 
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8.!163~t., 3 ~6e!!i9' 3 Ot\6:';> S '.FS!i!l 1 ·15i~ 
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Con<1Tec Inc 
interpretation Ou, 
Run No: 
Job No: 
Client: 
Project· 

Site: 
location: 
Cone: 
CPT Dale: 
CPT Time: 
CPT File: 
Northing (It): 
Easting (It): 
ElevaUon {fl): 

User Inputs: 

Assumed: 

.--~•oretalion 

( "ase 1.22 Rev. Format: NU 
07-1210-1008-4528 
07-804 

Imperial 

Civil & Envrronmenta! Consultants 
Pond Creek Mine - Williamson County, !!Hnols 
CPT-3 
Pond Creek Mine 
20 TON AD2!1 
07/31110 
07:09 
804CP03.COA 

0.000000 
0.000000 

466.98 

lt): 

State Parameter: 
Unit Weight of Soil (pcl): 

DID 
DT7 
~See Below 

Ma1erml Tyoes aqd Unil Weicht (pcl} Phi Avo .s..u..tfilL. Oc Ava. .E£..fil1h le Avg. 
---· deg tsf Isl % % 

C.::~Aesidua1 Soil [ .16 :lh / 1 x: I ,13 13 I 32.~l!:l I c ,,1.9 I 

Ground Surface Elev. ~ 
CPT area ratio: ~ 

See Below Copied from Conefoc CPT Dnla Fill? -----·-···············-·-·························-·····-······-··········-·············· ··········-· ··········- ······-··-·· •··········••• ••·········• ············-···-···············--·················-·······--········ ···-··-·· Depth 
(!t) 

0 !6<1 
0 492 
0.82 
1.146 
1..r10 
1 804 
2.t33 
2.-101 
~ /89 
3.117 
3.445 
3.773 
4.101 
~.42H 
4.757 
5085 
5 •113 
5.741 
S.OG8 
6.396 
6 726 
7.05<1 
7.382 
7.71 

8.038 
8 :!6$ 
e 694 
9 022 
9 3!i 
9.678 
!O 006 
\0.335 
10 663 
10 991 
11.3H~ 
11.6<17 
11,975 
12 303 
i2B3I 
12.959 
13.287 
13,615 
13.943 
1<1271 

'" 1d 92!:1 
!", 2!i6 

Sample El. AvgQ! 
(It) (Isl) 

•!66.815 
466.<188 
466.160 
465.832 
46$.504 
,165.176 
,lt)4.flJ7 
464.519 
.fB<l.191 
d/33,863 
463.535 
4'33.207 
462 879 
462.551 
462.223 
•11:H.895 
<161.567 
461.239 
460.911 
4(i0.582 
460.254 
459.926 
459.598 
459.270 
456 942 
458.614 
456 286 
457.9:58 
457.6~10 
457 302 
.166.974 
45$.645 
456317 
455.989 
•1S5.0li1 
,t55.333 
·lSS.005 
454 677 
454,349 
45.f.021 
4b3.693 
,153.365 
453.037 
452.i'09 
'152 380 
,(52.052 
451 724 

'22 il 
,;2 45 
28.9J 
23,d;l 
32.S,I 
38.02 
35.81 
32Ad 
33.21 
41.98 
51.0?. 
61.43 
66.35 
70.01 
47.3'1 
35.26 
29.45 
?.2.73 
20.\'2 
23.44 
16.<l<I 
14.75 
17.36 
16.54 
Hl.<I 

17.21 
17.95 
19.33 
16.07 
20.7 
20.e 

22 00 
22.26 
22.23 
19.23 

18 
:?,1 25 
21.1 
17.9'> 
16.67 
17,08 
15.98 

17 
2035 
:N.99 
25.S•I 
2!:'l.3!:i 

AvgFs 
(Isl) 

O.J€\ 
0 07 
0.06 
0415 
0.58 
0.!t<I 
1.27 
Ul8 
1.93 
2.26 
25 

2.6:l 
2Ai 
2,.16 
198 
1.25 
1.07 
0.72 
0.5 

0.52 
0.47 
OAt 
0.-13 
0.-17 
0.5 

0.55 
0.56 
0.57 
0.6'1 
0.61 
0.74 
078 
0.8<1 
0.86 
0$1 
0.02 
0.62 
0.8 
0.7 

0.53 
0.47 
0.45 
0.<12 
O.li3 
0.7 

O.H2 
086 

AvgRI 
(%) 

•, 'J6 
1 58 
2.29 
1 ~7 
1 77 
2.47 
3,.16 

581 
5 !IC 
5.:lB 
4.8/:l 
421:l 
3.7?. 
J 51 
d.19 
3 !_;d 

3 63 
3,1!5 
2 ,13 
2.22 
2.8,( 
2.79 
l:' ,15 
2 51 
2.58 
3,2 
3,1 

:? H3 ,, 
2.95 
3.57 
J 52 
~ 76 
2.lll:l 
.i? 

:1&.:l 
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3,1:, 

::11\8 
:iH! 
2 76 
2.7P 
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2 i'9 
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,''111 
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5 17 
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7 27 
11 31 
.J 06 
·2 P:l 
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1 76 
1.36 
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';, 77 

1,2 
4,97 
H 76 
14.25 
18.2 
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.111 02 
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:i2.d56,' ,1 61)5 
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2n;;11:-i :i.9::16 
22.860d ..t 083 
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,, 
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l 7:< 
1 ;o 
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2.52 
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2 f:,2 
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~ iiP 
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ne 
'.:U3 
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Q 
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;;;;i 07 
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:n ?.7 
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~•l.t.17 
:!~09 
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l'J tiO 
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F 
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!.',I': 
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2.59 
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'"" J ii6 
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~ 
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5 
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s 

5 

5 
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s 
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12!) l}J 
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01:105 
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O 7S,l 
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o \m.-, 
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() O!f<! 
0 11:1 
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{) tt,,\ 
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(U!5$ 
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0 ,',lf 
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!", ."!fl! 
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(l,l(n) 

04?,0 
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0 tl~;:" 

0 !!O?. 
O!i<;J 
ll 5,::~ 
05[:M 
0 !;J;1,1 

O f3t'5 
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()f,<lt} 

0.6% 
0 GR7 
Cl 7n2 
0.71,! 
0 J?I'; 

0 'ii!/\ 
P 750 
0 7(,2 
0 i7'1 

0 7~'3 
(I ,'~/ 

0 f!(J'? 
OR::'1 
(1f!,j;l 

'~ "•l/:, 

Ueq 
{lsf) 

0 0\lll 
a t.'V:J 
0.0C-0 
Q (',,l!) 

0 oco 
oouo 
0 000 
0 000 
0.(K'!O 
o.nw 
0000 
0 f)(J;J 

0.000 
0.000 
0 000 
0 (XYJ 
o mo 
0!1(J0 

(}(\()fl 

o orf'J 
OOQ'J 
OMO 
0 0()\1 

0 Of,0 
0.000 
0 011{) 
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O.OL'{J 
0.000 
0 {),'.)-:) 
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00,:7 
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0 0!:-8 
006[\ 
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0 Hl!;l 
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(I lJ,] 

C" 

2 (X~) 

2 000 
;; OVU 
2 (I{){} 
2 (l()O 

~oon 
2 {)'JO 

,l 000 
? ()(\() 

'""' 200{) 
?. no~ 
1 975 
1,9(}1 

11:!3'1 
1,1,.1 

j (jQ 

1 615~ 
1 t,,"<l 

L5H\ 
l $tl;J 

1.506 
1,112 
1i1,i1 
t,,111 

1 :m:, 
1 357 
1 :J::;.;? 
1 :me 
1 <:'86 
1 2ti5 
1 :;:,;,: 

1 225 
! 207 
11ci:1 : 1~., 
1 1 /d 

1 Hi,; 
1 !.':,5 
I 1.16 
1 137 
1 12t' 
1 12() 
1 112 
! 10~ 
I tl!l~· 

1 •J~F. 

N60 (N1)60 
(blows/11) {blows/II) 

3 Bi 
6.91 
5 17 
:l ?I 
!> 82 
7 I?. 
7 ,lf, 
7 19 
7,\.J 

917 
10,!;l>I 

12.7:l 
1347 
l<I 12 
10 2!i 
7 75 
~; HH 

5 r::e 
,I 71 

!\.21 
;I. o~: 
~{.61:, 
<) !,l 

! ,le 
:I 70 
1,11 

.1.5!? 
,l.ti8 
.;I i:12 
:'-.23 
!j,15 
5 75 
Sile 
5 t.13 
G :;!'. 
•I 9;1 

5 53 
f.7.1 
5 Ot'i 
tl 15;1 
d 6;:i 

<i 4? 
d 5; 
f,.:t:J 
0:114 
~.fl? 
i'l:ii 

7.l.t 
1~ !!~ 
10;1<1 
fl.55 

11 1\i\ 
1,l,25 
\•l.itl 
1-1.:,U.'-
1~ (11J 
15 ~l!:i 
21 rn 
2t;.ltj 

26.00 
?.lHM 
18 80 
13·:,i 
I 1 ~() 

'"' 7.f.it\ 
tl.24 
e 20 
5.55 
I) !7 
n 46 
1:\ti:';I 
6 11 
6 . .:'J 
f1 50 
0 ,1;:i 

f, 72 
0 :!9 
7 1!, 
no 
7 15 
f; ::1e 
!3.lM 
6..19 
667 
f,85 
:i:10 
527 
d 9H 
'.) I! 
5 9;:i 
7,05 
;,,; i 
,- !fi 

Se 
(tsf) 

0 706 
1 :,13 
{)_!18<! 
0.72~1 
1 005 
1 17-1 
1 1;J5 
1.000 
1,023 
1,?.94 
UT:I 
1 ~85 
2.(l<l6 
2.1fi9 
,.,156 
t Otl2 
(lf10t 
0.693 
06::17 
0.713 
(l.,t!ffi 

0.11'13 
0 5?<1 
U 5()}1 

0 51'15 
0517 
0,539 
0.681 
0 566 
01i22 
(li,,'!5 
0,663 
0669 
O.b137 
0 5;3 
0.!;;:15 
0 ti:lb 
0.b'29 
0.531 
O.<IYI 
o ;;o:; 
O•i68 
049fl 
0.l:i(12 
07'15 
0 771 
0 lt,r, 

,, 
(tsf) 

2·;..e1 
<1;:.;e 
28,97 
2:1 ,i\3 
32.61 
~l~ Qd 

36.S:i 
32.J6 
33.2<= 
,11 97 
Sl 01 
f'il.-12 
06.31 
7001 
'17,3 

:J5.17 
29.:ki 
::i 01 
20.i? 
23.12 
ltl 16 
1<1.'17 
170>1 
18 3 

Hl.17 
16.9!? 
17 76 
1?.16 
18 72 
20.53 
20.73 
22.0i 
22 2 
2217 
Hl 11$ 
17H2 
21 15 
21.02 
17 85 
16.51 
hl9 

15 78 
16,77 
20 09 
2<1.66 
25 52 
24 !:113 

Fe 
(%) 

Phi 
(Deg.) 

1.611;0:,? 53.tl.l 
2.2:idii7 52 00 
6. 77'122 <IB.62 
7.~155!? '16 30 
f,,824~ 466<1 
9.67104 46 . .:1<! 

1" 0176 <IS 54 
2~ 2623 •'M.2~ 
23.1469 -131;10 
;,1.og9J 44 J9 
19. 1.179 J.t,83 
16./l2<l<! <1:5,27 
15.2755 ,15 2,1 
14.7669 <15.1.:I 
?.0.~1135~ 42 :'11 
i1.7M2 ,11.on 
2<1.6747 39 7~ 
26 ~10.? 37 9~ 
:/S 5€5~1 :J; 01 
23. 7241) 37 a~ 
32.ti76::I ;:14 97 
!N 9073 :13.BB 
31 3627 JJ.74 
31 23<17 :N.90 
3'-356<i 31.93 
J!;,9521 :.cl3.9t 
36 . .17<1..! 33.95 
3<1.995 3>!,20 

37 fl977 i_!3,B2 
34'.f\9•37 3•! 19 
:!8.0d.23 3•1.0<1 
~7 4571 34.22 
38.H361 3<1.07 
39.77i6 33 S.7 
-14.2873 3?..7~ 
42 7~27 32.23 
37A98B :'l3.21 
4 Ui'.!611 33.06 
45.8!:>6•1 3U1f::l 
4-1.6307 31 2,1 
.-12.327:l 31 30 
,!,I ,172 :J0.7~ 

.J1 6351 31 M 
39.0tl83 a2 10 
::1r;l.6008 :33 40 
39 7.J!:12 33 53 
21£1 714 ·1~ :in 

..... 
~ 

~ 

~ 

(J 



R
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(fl) 

15.!i(l.1 

15.~12 
16.24 

16.568 
16.1:19G 
17.22'< 
17.552 
17.86 
18.208 
18.537 
18 865 
19.193 
19.521 
HJ.849 
20.177 
20 505 
20.633 
21.161 
21.489 
21 817 
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:151.3B6 25.2 (lfM 
<l51.008 23.53 0.67 
450.740 2-1.'12 0.79 
,tso.,i12 23.13 0.79 
450.08<1- 26.8 0.86 
449.756 27.36 1.09 
449.<128 23.92 1.23 
<149.100 22-38 l.09 
44R772 17.75 0.82 
440.443 16.18 0.53 
448.115 16.38 0.38 
,ld7.787 17 22 0.42 
447.459 27.26 0.55 
447.131 15 <l2 0.71 
44fl.803 11276 ,.~16 
-146.475 21.3,'3 1.36 
4116 147 94.03 ,1.34 
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-U:l2 
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24.5-l!i1 
22.5T3;l_ 
17.405P 
15 r,3;J1 
15-5:'J.1~ 
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2.J.Jl/ 

,:i; 73 
~8 1 i" 
C:•l?.1 
r:2.J1 
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6 !:19 
7 HI 
7.72 
7 2{l 

~ 75 
r. f.,7 

J.fl/J 
.q;15 

~ ttG 
f:PP 
., fl~ 
10.52 
nn 
;,1,;,1 

65 10 
71 515 
fl l;l;i 

(li",19 i,t 132 
0 ti!:ll :-!.?.16 
0.7?.d 23ll3 
o,se3 22.55 
0.765 25.27 
0813 215.9,'.l, 
0 706 ;.;-3 151 
0 657 ?.2,13 
0513 176 
0 Jr:.: ,. 
o.,168 16 I~ 
0 ,195 11596 
I) !105 26 99 
n .t:n, !5 ;,I 
1.;';83 42,77 
0 619 ?.1 J.ti 
2t!H8 IH 73 
1004:.! 325.1:l 
12.2t1tl :ms 1s 
13(]!:l:; J,!<:. .13 

Fe 
("lo) 

:I 1 57'iJ 
,13 0523 
4V6417' 
43 ().116 
40 i,51· 
4'2.4066 
,Je,,1301 • 
50.7.616 
5<t 79!/i 
51 .11:176 
.:16 167;' 
.:1'51732 
:!;<I 2771 
59 9097 
.'.12 7842 
!:>H !13! 

?7.~167!~ 
16 2306 
15.201 

1~.:1637 

Phi 
(Deg.) 

:~::i 17 
3?..15:S 
.12 73 
32,27 
32.94 
33 26 
32,:1.'. 
31.80 
JO 15 
2>HO 
:29.::19 
29,64 
32 71 
'.i'8 74 
~15.df? 
309<l 
39.97 
46 03 
46 84 
,!709 

7-
c 

~ 

.J 
"' 
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R
19557

ConeTec Inc. r- Oreta\1on 

ln!erpre1at1on Ou' lease 1 22 Rev. Format NU 
Aun No: I 07•1210-1008-4501 

Imperial 

Job No: 07-804 
Client 
Project: 
Site: 
Location: 
Cone: 
CPT Date: 
CPTTime: 
CPTFi!e: 
Northing (ft): 
EasUng (ti): 
Elevation (ft): 

User Inputs: 

Assumed: 

Civil & Envnonmentat Consultants 
Pond Creek Mine - Williamson County, Illinois 
CPT-4 
Pond Creek Mine 
20 TON AD211 
07/31/10 
12:51 
804CP04.COR 

0.000000 
0.000000 

482.55 

Waler Taile Depth r): 
Nk: 32.3 
Stale Parameter; 
Unit Weight o! Soil (pcl): 

DID 
~ 
~SeeBe!ow 

Material Tvoes and Unit Weight /pct) f'h1 Avg. Su Avq Qc Avo. Fe Avg le Avg 

deg Isl Isl % % 
r-1 ~~ ]Residual Soil c·,,:i,!ilts I 1 % I t~3.~9 ! 28.0~ j 2 '1 I I 

Ground Surface Elev. ~ 
CPT area ra1io: ~ 

See Below Copied from GnneT~c CPT Data File 

Depth 
(f!) 

- ---· ------·---· ------------ ·····--·---- -------·-······ ···----------- --------···· ·------------- ··--------- --··------- ----------- ········---- ---------- ····------

0 16<1 
0,-192 

0 82 
1.1'18 
1 476 
tB04 
2.133 
2461 
<!.i8Q 
3 117 
3.445 
3.773 
-1-101 
4.42£1 
4.757 
5.086 
5.413 
5]41 
6 069 
6.398 
6 726 
7.054 

7382 
7.i1 

/J.038 
8.366 
e.S94 

9.022 
=1.35 

9J:i78 
1000,S 
10 335 
10.6\:33 
10991 
11 319 

1UNi 
11.975 
12.303 
12 631 
12.959 
13.287 
13 615 
13.943 
14.271 
14.6 

14.92S 
1:\ ;!(i(j 

Samp!e El. AvgO! 
(f!) {1s1) 

482.386 
482.058 
481.730 
<!31.•102 
481.074 
480.746 
480A17 
480.DSO 
•179.761 
<179.433 
479.105 
478.777 
478.<149 
,ns.121 
•177.793 
477.465 
477.137 
476.809 
476.461 
476.152 
475.82•1 
475.496 
475,168 
474.840 
47~.512 
4R184 
<173.1156 
473.528 
473 200 
J72.872 
<1725-t<i 
412.215 
471.887 
471.559 
471.231 
470.903 
410.575 
470 2<17 
,169.919 
469.591 
469.263 
468.935 
468.607 
468.279 
4t17.950 
,\,37.622 
4072M 

18 i'2 
32,J7 
59.';;5 
69.32 
5.5.93 
47.44 
31.92 
:.M.91 
22.26 
18.9$ 
2628 
29.7/J 
30.45 
31.27 
29.3 
29.53 
29.07 
26.51 
27.29 
32.7 
32.33 
27.79 
27.6 

26.97 
23.35 
23.3,t 
23.0!i 
21.0,t 
2<1 56 
2!1.72 
27.78 
35.02 
39.8,1 
51.11-1 
<l?.73-
59.411 
59.!3'1 
4G.27 
60.N 
85.,14 

!:!3,83 
10!?.07 
131.31 
130.51 
121.15 
117.27 
1 l-1 1,: 

AvgFs 
(Isl) 

0.55 
1,04 

1.53 
189 
l.68 
1.JJ 
U3 
0.98 
0.83 
09 
1.23 
1.5~ 
U8 
1.7P 
1.55 
1.5a 
1.51 
1.35 
1.35 
!AS 
1.57 

"' 1.26 
1.13 
O.i7 
0.89 
1.<11 
1.1 

1. \3 

1.0 
1 68 
2.-dJ 
2.72 
3.01 
J.:1s 
J.27 
3.39 
3.26 
3.5tl 
5.35 
6.4 
7.14 

8.27 
/J,.58 
8.1A 

7.89 
1:,,1~ 

AvgRI 
(%) 

2,92 
:u-: 
2.5\J 
2 73 
3,0! 
2.!:!2 
3.53 
2.t11 
3 71 
,J /li 

<! 69 
5 3<! 
5.86 
;:; 72 

!.U 
5.36 
52, 

5' 
-1.!JJ 
4AJ 
J.G5 
5 \ 

,!,5'1 

4 2 
J 28 
38 

f, 13 
b.22 
•I 61 

54 
6 Ql.:i 
6 96 
S 82 
~ 85 
6. 71, 
5_;; 

(:, 6i 
;-_05 
5.SJ 

0.21 
682 
li!i1! 

63 
5 57 
fi 72 
(l 5r, 

,- .t.' 

AvgUd 
(ft) 

0.12 
.'.35 
5 03 
7,9 
·4' 

-9.26 
-~ (if} 
.,;;_9(> 

·10 
6.79 
13 !li" 

-8.66 
-8.64 
10.05 
g 47 

-G.96 
-5 13 
·•1.3'2 
-2.56 
J.16 

6 33 
5 89 ,., 
716 
9 98 
13.65 
7R1 
9.8,1 

" IH.J5 

20.23 
1.71 
-fl 71 
13 ,14 

15.60 
-19.93 
-19.21 
·21..15 
21 71 

·2UM 
21.'.12 
21 2 

-20 JI! 
:20 11 

-19 i!8 
-18 71 

1·, ~ 

Ota 
(1s1) 

Rio 
(%) 

1 H2(, 34 2 <;:•t(l 

1osI 6e :i :>15 
115!; 1 ?.;85 

!-16,5 132 :? 72~1 

60!:>.287 3 OO!l 
,119 ·,-5,1 2 H:<! 
2,16 ,l;':7 3 555 
<'.25.flflS 28;>0 
126 702 3 i'58 
00 :1;,-1,: <I i96 
121 {)55 d it9 
12s.w, 5 :m2 

1178 5.H95 
111.9135 5;,5 
97 5J95 5 :!<l<I 

91.91€1<1 S.-!09 
8<1 9;!65 5.251:i 
72.8tl26 5 162 
70,9•16 5 017 

1:10 7i'5Ei ,t 469 
75.9075 4 920 
62.0837 5.192 
59.254 7 ,1 609 
f,J 91189 .t.266 
dS -'<i':12 :l.370 
43.6378 3.901 
,11.42<l1 t> :ms 
::IG:,1:12 5.37.:' 
,1;,(,276 4 713 
,18. lJ,1 I 5,.185 
43.<1213 6. rn; 
s:nrni 7ose 
58. 7805 6 9<13 
7:18831 5.9~1\ 
d9.2H6 ti 83t1 

80.7103 5.56\"! 
7S.95"'12 !-i 737 
!i9 17J9 7 Hi5 
IS 9Jfl9 ':"I 9l2 
1 0,1 -rn r, .JV. 

11 ! 968 6.8t12 
12i' 176 fi 5>18 
1'19 /il:12 6.3'1{1 

145322 6.619 
1 :l 1.i67 6 ;m 
1,!'1691 06!0 
' I ti ".":"H'. i" !;,I_\~ 

le 

1 :r• 
1 i"'l 

l,;>i 
1 7.1 

11;1:l 
1-'U 

2 OH 
2 01 

?..2~ 
2.,11 

2,if, 

2.,,!P. 
2 ,;3 
2.114 
2 45 
-~_.-.7 
2 .m 
2 51 
2 51 
24'1 

2.49 
2 !ll:5 
2 54 

2 53 
;.> 52 
2 ~H 
2 7,1 

2.73 
2 65 
2.66 
2.72 
2 71 
2 f;7 

2 5t) 
2 62 
2 51 
2 ~,J 
2.l'lt', 
~: ::'':l 
2 •18 
2 i·,o 
2 '15 
? 40 
2 ,t:,i 
2 rl~ 

2-l/i 

~1 ~-

Q 

l(l~~;i,; 

!U~(' ~II', 
11_:,,; r,1 

9656;! 
ISO!; 151 

•l~i) 29 

2)6 ~1 

;;,;,,,1:1 J:', 
1?/ 05 
'16b8 
1&'1 ;,,1 
127 :-in 
118 00 
11? 22 
'Jl./S 
:12 07 
lJf, 02 
72 -:,,7 
il 00 
BO 70 
75 /:-1 
t'1 97 
~!;l 17 

~•I B~ 
,15 :Jf; 

,)J ,17 

~ ! :,.:­

:lf-\.21 
ol() f,'{ 

-17.95 
11'.1 ~':l 
::,;; ::o 
'i!.s ~!i 
;,1 00 
1J!:l,!.I 
~011!.l 
7\111 

~8 .}~ 
t\$ 12 

10-105 
112 10 
1;.>7 J;'l 
!,18 U3 
\ti~ -17 

1.l191 
1;:'~ :-,.i 
: ·;; ~'.' 

F 

~.'H 
:u,,-, 
2 ?9 
2 7;-1 
3 Dl 

? Kl 

3 :'-5 
2 P.\ 
:~ 7;', 
,! /:j 

•171 
;'- ~Ii 
5t\9' 
5 ;·r, 
5 3,-::; 
5..,10 
5 ::s 
S ll~ 
5.01 
,! .i9 
,UK-I 
5.20 
<I 62 
4 27 
3 JI;! 
;UI? 
1_;,26 
5 ,\0 
,, 7:\ 

5 5? 
6.:n 
71tl 
r, 9,1 
Sf;;.; 

om: 
:, 5~­
:, i'3 
i' 1J 

591 
6 31 
i3 P,7 

G.!>~ 
6 J.i 
sf! 
G 7~, 
t;nc ,,, 

SBT 

' ' 0 
r, 

' f, 

3 

3 

' 3 
;1 

3 

' 3 

' ' 
' 3 ., 

" " 
11 
11 

" " " " " " ,, 

U.Wt. 
(pcl) 

;:-:, ,Ji> 
,,~ /)/_1 

12•, r,,;, 
1;>!;(il.> 

1i"S Llt 
1;:5 QC 
1df, Ul 

!2!'01. 
12:i{}(" 
1:.-~ Q\'. 

12!-> or 
,;~cc 
125 G(' 

12!, oc 
12f>.OC 
t c'.(i V'~ 
1).5()!; 
12:; 0() 

1:::; QO 
1;?5 00 
1;:1, 00 
12f>.OO 
125 00 
1ir;oo 
1?5 0(1 

125.QO 
12!j 00 
!:?t,.rm 
1~s on 
!25 00 
1~·e-, 00 
1::~()(l 
12J:,(1(1 

1?5 00 
1;,'~,.fl\.1 

1:25()") 

\?!,{)(I 

1;,s no 
1:•f;(J(J 

125 0~) 
1?5 00 
12!> 0() 

I ~fi Oil 

1?:> rro 
1:.,~ 00 
1?'.i /)CJ 

<;•t (':' 

TStress EStress 
{Isl) (tsf) 

C·f)HJ 

\1:).J1 
(I ()ts< 

0.07? 
Qfl!P 
C.11"1 
O 1;r3 
Q )[.w! 

() 17-1 
0 19!, 

0 115 
0 2:115 
02Cl1 
() ~77 
0 ,!~7 

0.31.'i 
0 ~IJ!;I 
o :;o; 
0 172 
o,uio 
n .. 1;,o 
Q ,l4\ 

0'161 
(1,!tl2 

o.5mi 
0 f,23 
(\~.q 
Q,!)t--<I 

O!i/l<l 
()005 
{l {>:!5 
O 13.-11, 
(l ,:,';,6 

o.r,e1 
n 707 
onµ, 
(1 ,,11:1 
:J "/RS 
r) 789 

0810 
n":m 
0851 

0 871 
() l;!fl? 
rJ 013 

o,;1:<3 
,., 'l'~., 

0 il1() 

0 031 
t1 ,()~,t 

0()7;.' 

0(/):l? ,,,u 
(11.l:1 

(' l.'i-1 
01N 
01:I'., 
o.;:,,s 
(};'.';<R 

0751.l 
0.27/ 

0 ~•9; 
0 :118 
0 :1.~8 
o:ioq 
o:pq 
(l ,\OQ 

D ,t;?O 

0 :l,t1 
0 ,1<51 
O,ttl? 

O!iO;! 

os:2:1 
0 5-13 
0 55,1 
0 ~if.!4 
0 ti06 
O!P5 
OM~ 
Odli!:\ 

0 ,;~, 
~:ro; 
0 i":;"8 
0.7-18 
0 ;-1>9 
0 78!:l 
0 RIO 
0 A"J() 
{) ;-l.f,1 

0 R/1 
OH~? 

0?1.:'i 
() ',1;•1 

"-l.",.: 

Ueq 
(Isl) 

•JOO".'J 
0000 
0 (1(10 

0000 
0 (j!)'J 

0000 

0 Ol~ 
0 ODO 
0 000 
0 ODO 
0000 

QCOO 
l\{l/J() 

ooon 
0 Oi)O 
o 0-::in 
O.OiXl 
OflOO 
0000 
0 0-0-:J 
0 000 
0.000 
o.ow 
OQ\10 

() 000 
0000 
0 000 
0.00() 
0000 
0 ()(J<J 

ONJQ 
0.000 
00\10 
D0!)0 
oom 
00()() 

000() 

0 000 
0000 
0000 
n 0.10 
0000 
00(}'.) 

0 000 
0 (JI\() 

O!Jll<J 

11 n0c 

Ca 

2 th.l:I 

:?OQO 
~ ('(><;_l 

2,000 

'""° ? (l()') 

2.0:)(1 
.'?.000 
2.000 
2 OCTO 
2 f"l'J(l 

2 ()00 
1 97!, 
1!1'11 
t(t;)"\ 

1,;-;,1 

!.i'I~ 

161:i~ 
1 t'iC<l 
1.'581 
1 l;,j;; 

1 506 
1.472 
1.::,1: 

1,111 

1,3!,13 
, .:\:ii" 
1 :Q2 
1,:;ne 
1.:il6 
1 265 
l,'<l,! 

\ ;:.::!5 
I cOi 
\ It!;? 
1 IP 
I1)::t­

l 1•10 

1 125 
111; 

1mn 
1 l)!,4 

1 (111 

! 05R 
! (/<17 

1 (1:tf, 
1 (l~'<l 

N60 (N1)60 
(blows/ft) (blows/It) 

:~ 30 
5t'.7 

10 :1,:,. 

12.:l<I 
1().;;,; 

!_l_()1 

0,19 

6.90 
J (!7 

-~.J,l 

5 97 
nae 
7.19 
,-_,q 
f, !?7 
7.09 
i' Ul 
G !iO 

6.69' 
773 

"' 6 !?ti 
6 t!6 

~.66 
;i;;> 

5 . .:ll'. 
1:U2 
!', 7,1 

0.4;~ 
7,11' 

7 ~-~ 
;;i ,1n 
10 58 
1;C:.H!:l 
12 fl;' 
14.[,5 
1<1 7R 

!:? ~10 
15.11 
;o 11 

2:1 8EL 
?t:i.01 
J\l.Jt:l 
:)(l fi9 
;;e!lo 
,'11 {1'1 

:'f;f',! 

t> ii(> 

11.7~ 
i:'0 715 
24,Rtj 

2061.l 
1',-_A< 

1297 
1:~ t!O 
9.7:! 
8 fl~ 
!1!:'4 

13, 77 
\::i 21 
14.01-) 

12 78 
12.57 
12 06 
1()815 

10 llti 
li:' <::l 
1::.-n~ 
1().<l!_l 

10.13 
1ti0 
8.01 
B 1::1 
e s1;s 
i' 65 
8'1 
10.01 
9.53 
11 ii 
12 !)t\ 
15 55 
!5.;11 

!i' 08 

!7 oe 
14 0~ 
17 Qi 

23,01 
:!!-,10 

?.8 20 
:)27:J 
.12 •1~ 
;10 ?f. 
;!9.ffS 
:.111 ;:;, 

Su 
(Isl) 

0 :,;9 
1.()01 
t ~3.'.l 
2.1,14 

1 729 
, .ii;s 

09tH 
1 076 
0.6Bd 
o:;a1 
0,!307 
0 915-
0.935 
0.360 
0 !!$8 
0 90•1 

0 800 
0.810 
0 6.13 
1.000 
0 &lIB 
0 8-17 
O!J.16 
omm 
0707 
0.706 
0 ii!?7 
0 6:l<I 
0N2 

0 i-JOI 
OtM1 
1,Qt\,I 

1 213 
I 571 
1.51B 
1.1~19 
1.623 
j ,109 
1 tl!56 
,!.620 
:!.87? 
3 ;{SO 
4 038 
4 01~ 
:J.'/?3 
3 fi('? 
:t/Jt'<I 

so 
(Isl) 

Fe 
{%) 

Phi 
(Deg.) 

113.i~ 6.1:Jt182 52.96 
3:2.33 7.60720 51 02 
59 22 
69.37 
55 36 
•17 S 

~l! ~7 
:l<l ?7 
22.:12 
1f'l(l1 
?f..,32 
29 83 
30 5 

5.791J63 
6.60102 
8.8217 
~ 76.t93 
15,2078 
13.1673 
20 8802 
26.B756 
24.2"42 
?.5.7tl69 
27.7303 

51.:!6 
!;o 11 
48,81 
J7 .t() 

.:<1,118 
•IJ.6,1 

<11.81 
40.::18 
<11 57 
,1\ 75 
41 -t3 

31.34 27.P4G5 41 17 

2g 36 2'1 3092 40,45 
:C.'8.58 
2!:} 1 

r'.6.5-1. 
27.31 
:42.67 
:12.2!"1 
27.76 
27.76 
?.6.93 
2:1,29 
2J.25 

23 
20.98 

2B.17 
29.€619 
~H 275 

31.HlJ7 
28.0•!0<l 
ao.1 Hl6 
33.5207 
32.3359 
32.2137 
a1 r,,192 
3<1.2563 
•12.6219 
42 1'17 

,.:n 1:, 
-~8139-
38 815-
:J87I} 
3!] -11 

3901 
;)r_g,; 
37.61 
37.2<1 
36.13 
35.87 
3S.S7 
3<1,77 

2-1.t.7 36 06!N !IS.SO 
28.61 :18 10!?1 <!B.d.'i 
27/itl 41.7:>17 :J58~ 

35 01 40 8687 37,[)6 
39.fl9 38 A729 :37.04 
51 52 33 2d 11 :J!l.93 
JP ft! 36.3H2 Jtl.56 
SP'S 31.1331 Jfl.<12 

59.86 31 .8713 3..q :w 
Jtl ,11 

6088 
tl5 r,; 
g:~ !?7 
109 2 

131 ,Id 

3!:"' 3681 
32.8•161 
30.0976 
30.6ti6 

2».6543 
26 4331 

37.6!:? 
:12.oe 
1lQ 81 
'11 17 
41.~3 
J;,> 65 

1:'10.ti<l 27.3\'i!;lfi ,l2.50 
121.;;s 2a fillrn <12 01 
t 1 7 :<H 28.!lfl5?. ,t 1. 7~' 
ll,12f, '.llJJ;",I ,(\l; 

1' 
t 

"""l 

~ 

C 



R
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Depth 
(ft) 

15.58,1 
15.912 
16.2,1 

16.566 
16.896 
17.224 
17.562 
l7.8S 

1fl 208 
18 537 

·------- -------------- ---------------------------- ------------------------ ------------ ------------- ----------- ------------- ----------.-~ --- ------------- ---------- ----------- -------------- ------------------------ --------Sa1~' ,,vqQI AvaFs fwaRI Avg\Jd O!n Rfn le O F SRT U.Wt.i ,.;s ES!ress Ueq Cn N60 {N1)60 Su qc , (1st) (t~t) (%) (it) (!sf) (%) (pcf) .,f) (tsf) (Isl) (blows/II) (blows/I\) (Isl) (tsl) ··--------· -·---------
466.966 104.:J6 /,93 i,li 
4613.638 108.<16 7.37 iHI 
466.310 113.79 7.8 6.1!6 
<!65.082 153.77 8.7 5 ti6 
•165.6.!i•! 147.94 !;1.72 6 57 
465.326 138.28 B.N 6 '.12 
46•1.998 221 55 7.13 3 22 
4ii<1.670 11)0 12 6.05 6 SJ 
<16-13d2 76 !.19 ,j 81) 6 ~4 
.i,:,.::.,013 175 62 $9,l -~.if\ 

-18.? 
18.02 
-li.9 

-11,,55 
ti 

-8.2 
-7 7-t 

·12 15 
100!l 
,, 116 

1(Jl'.>.1Jj_j ;i;,-o 
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ConeTec Inc. ~ -oretation 

lnterpretalion Ot/ , !ease 1.22 Rev. Format MU 
Aun No: 

1 

07·1210·1008·4462 
Imperial 

Job No: 07•804 
Client 
Project: 
Site: 
Location: 
Cone: 
CPT Da1e: 
CPT Time: 
CPT File: 
Northing (ft): 
Eas1ing (fl): 
Elevation (U): 

User Inputs; 

Assumed: Nl1: 

Civil & Environmenla! Consultants 
Pond Creel1 Mine• Williamson County, Illinois 
CPT·S 
Pond Creel1 Mlne 
20TQN AD211 
07/30110 
12:34 
804CP05.COR 

0.000000 
0.000000 

482.55 

f1): ~ 
State Parameter: OD 
Unit Weigh! of Soi! (pcf): ~See Below 

CPT area ratio: []]D 
See Below 

Material Types and Unil Weigh! (ocf) 

~7coarse Refuse 
[~Soil Embankment 

Ground Surface Elev. ~ 

Copied from ConeTec CPT Dala Fi!e 

Ph! Avg. Su Ava. Qc Avg. Fe Avg. le Avg. 
.~ !sf tsf % % 
• 37,49 . ~,S1··- :tcd9.5L 22.51. , 2.2-1 

ii"."J_l IJ?L _6!:'i.5Q C>J.68 ~ 

. -····-···· ·•·········· ··-·-······ -·········· ·······-·-··· ·············· ..•..•..•... ·········-··· ·········- ····-··-· ··-···-···-·-······-·- ·····-····· ···-·-··· 
Dep1h 

(ft) 
Sample El. /\vgQI 

(fl) (tsf) 
rwgr-s 
{Isl) 

AvQAf 
(%) 

AvgUd 
(fl) 

□10 
(!sf) 

Rio 
(%) 

le a F SBT U.W!. 
(pcl) 

TStress ESlress 
(tsf) (tsf) 

Ue, 
(Isl) 

Co N60 (N1)60 
{blows/ft) {blows/ft) 

s, 
(tsfJ 

qo 
(tsf) 

Fe 
(%) 

Phi 
(Deg.) 
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0 29J2 0.ti2di 0.33d.906 3 9572:?l O.J.'JJ !<1.28 9~\ 996<1 21.1:15 
o.:w::i::; 002~12 707256!.> .1.-1cne; 0<12e1t- 1G 7<1. 88.78!?3 22 371 
0:1137 {l;:;.>18 7.1~'071"{ ,1427571 o.,IJ\26 1683 88.9<1:;!1 22.877 
a nJ~ o f:i?O& 6 J":-ess7 3 9,J<tt; o :!'5tTJ5 1<1 !.l?. \IQ.,1396 ~1 323 
0.l."H2 0151~B 6 . .:Jid3J6 :l.9<l5;itl O dJ9<19 17.12 75,0P.7R r2 4J 
03,1.IJ O.il1i5 1008157 /5,11~778 09•HiEl1 -~3.47 00.3,IO~ ?.7.515 
o.:1r.::7 O<:ilB1 1Y2Hi01 10.607t1R 1.706!15 58- 1 50~166 31 362 
03649 O.G!4tl 1::l0!:?~153 117:1909 1.f'504•! 52 fl3 53 !048 31.86 
o~;-:,1 OR1:14 ?.-l.OCTei6R 1-1,7G177 ?•!\-WK'- 831'.'iS 47 316 33 7\1>1 
o:ia!W 0 01?. G 1 p.9;-11:- :ff f>j'g:J2 !:! 025;17 2!:1'l 52 17.9036 <!1 036 
0 :1906 () f,1{)1'; 9U!>R1 :15.7874.9 13 62•!5 J.\;i.21 Ui.,1026 <13. 103 
Q,,IQSt,1 0 (;\)93 !12 7:;;g9 57, \2275 \3,SOIN di! 1 <11"i 18.7382 4J 062 
{),1161 06(),"!:! 9•1.?t:1613 57.30888 13.2?.44 <130:-17 21.26B 42 913 
0 ,l,!6:~ 0 60li1$ Wl S~IH!:16 bO 11228 1 \ 3•1:15 36!:I 65 23 9983 42.124 
o 43151;, o r:053 f;.i ?7:J3.1 s1.,1:rn, 11.<11r.:ci 3;3 87 24.4307 '12 16 
u,:.11>>:1 n r;;n,1 ·12_;:;:1134; ,1:1 s717:, !:l.6121.~ :113 79 26 05:'.'6 41 ?3 
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ConeTec Inc.•~'• 
Interpretation O 
Run No: ( 
Job No: 
Client: 
Project· 
Sile: 
Location: 
Cone: 
CPT Dale: 
CPTTime: 
CPT File: 
Northing (fl): 
Easling (rt): 
Elevation (fl): 

User Inputs: 

Assumed: 

·rpretatfon 
ilease 1.22 Rev. Format: 

07·1210• 1008•4429 
07·804 

NLI Imperial 

Civil & Environmen!al Consultants 
Pond Creeli Mine • Wilhamson County, Illinois 
CPT·5A 
Pond Creel< Mine 
20TON AD211 
07/30/10 
10:44 
B04CP05A.COR 

0.000000 
0.000000 

483 

State Parame!er: 
Unll Weight of Soil (pcf): 

Cill:J 
~ 
~See Below 

CPT area ratio: ~ 
See Below 

Material Tvoes and Unl1 Weicht (eel) fh!..fil:'.g, Su Avg. Qc Avg. fc:Avg. ~ 
% % 

r--Tiio7coarse Refuse 
[_~]Soil Embankmenl 

deg_ tsf Isl 

[...l~,ZLJ.:....1.,JfI 36.a2 ,1 , ... -~ti 1 ;,}"T ,1e.9fi 1 :;c.~., 1 

'],j -f~l..&g.L.1 
---0 )29<! 

Ground Surface Elev. ~ 

Copied lrorn ConeTec CPT Data FIie -------·---········ ······-···············-·-· ····-····-............... -····--· ········-·· ••··········• ·-········ ··••••••······· -·-··-······ ............ ···········••• •······•••· --·-··- ·······-··- ·-··········· ······--·· ····-···-Ot>plh Sample El. AvgO! AvgFs AvgRI AvgUd Otn Ria 
(%) 

le a F SBT U.Wt. TS!ress EStress Ueq Cn N60 (N1)60 Su QC 
(Isl) 

Fe 
(%) 

Phi 
(Deg.) 

(It) (ft) (lsf) {Isl) (%) (ft) (tsf) (pcf) (!sf) /\sf) (1sl) (blows/If) (blows/II) {!sf) 

,_,/0.,16·4.\};:;482-
l · · 0 ,f9·2:-e,!:49z /, _--' ")\'.;·:ft,· 

2;_;,:.s;:;o;JO~::.;•'t\p.(it.~ . .- .-o.O•f7-._,:23faiff• i.i:f63·tr" .. ~.J.O:( ; 23a3.62 :·· o.s3:; ::··· ._:-7 .. _130.ou· 0.011 - .'.O.tii 1: ·. O.b-rnF 2.000 .. "a.s..1-~ - ·. 1.21_· .. ··:~o.18f-, ... ·2s .. 1f,J-'f.B13i' ~-_sa,84 i ,3,\<2t~;!'o.2f\i✓• 0.83 .::,:.o'.,09" , . .,951J.788( ,0.850~.: :_, .1._25 ·. 9M.79,_. ;.o:85'..'t);:, •/7- :130.0·0 ... 0.032 0.032'· · 6.000_ ._:Moo .. : ;A,ITT::,:: ·, .·U,3$ :::<\0.947}: '-3ri.£3,>_i-b,0946_: -50.67 , :t: _.0,82•,.,·;;sr,482, 
('.,)':J:,1j~iff;1}481. 
''.:l:1_A7f'' 
Vi{;~:.8~ 

-~ ·' 'd.47;,· ,,_t._34. ·-:._;o.02.\L:.::.~s2.84~,t~;psit(:!.so :.' .. ~?(B~ :_:.~1.35·;; --:.} _ ':;'.130.00· · o.os3 9.os(. p.~: · 2._006: .~.:·s.75.:,,:, 11.s~ > ))07!-~ , -~,34.8s?-12,Bs1~s. -~•H1.21~_1 1.Gi ', , .rn.:r"" :fo.s.s;,;, 609.42G>.;1.341· .. >1,s1 :,509.<13 «·.1:34 .. >;.; · r.7.'' · '-130.00 oms o.o7s 't 0.000 · 2.000 < ,:-.1,s-1 - · ::_15.oa:- :•t408;: N 4&.ss<if:3.00-348:;,-,10.93"· 

i~~~*° iJrM1 
(,;;3J1• 
f:l~l1Q 
,..:14,42 l:i ,.t,,. 

'.';1 
:)1 
!\tee 
\Jt1 
1---11 x, 

"1'' 
~lt1! 
'''.l 
!{~!~. 
ftfo 
!·J.14, 
I "<i4,ai?t¥<4M: , _ 
\j4:92(V:'i4~.61~M:~·26.~?:: 
" 16.256 ,: ---~67,744·,.·;/27,37, 

46 ,"' 1.49 ·O 16 318 s1s 1.sos ' 1.10 318,57 1 sf'>' a , 130,00 oo9G t •o.oss 0,000" 2.000 / s.tto r'10.a1 ' o.948 • 30.66' · s.1os37~' 46 20:, 3s'1 ' u ' -0.21 216 38 ,~ vhg 1.18 21s.3a , 1.42 , s 130.00 o. 111 0,111 • o ooo 2.000 -1.s~ s.24 "'' ,o.1ss,, ·2s.;19. r,1.1oag4~1 « 43; .31'; 1 1.22 :;o,or' 11s.112 1.2<1a 1.79 179.17 1.25 s 130.00 0.130 0139 0.000 2.000 4,55 •9.10; o.769·,t,-:,24.sa':v,7.96054,;'.4353·-1 ,24f/,h:1.01' "~;0.37' 13s.s3' 1.099 1.011 136,53 1,10-;_ 6 13000 ·o.rno ,o.rno 0.000 2000 '4.07 ,~,a;14,, o.s1a, ;'•22 ?-f'0e1183,',42.18 ,f\1, , 1 ,; ;;_, -0.2$ 109103 1.011 : 1.aa 10~.10 1.ol "... 6 - , 130.00 o.181 , o.1al ·, 0000' '2,000 , 3.70 . 7.52 .,, o.t12 ',, 19,96 -~'i:;10,022¥"~41.03..: -1'..., ,,; t.::!{" •O,i4;ti 822655 i.260 -2.04 82.27' 1.26 .6, 130,00"' 0203,'i 0.203 ~0.000 2000·, 3.37 ,(174 "t;-0.516 ~.\16.87t:,114,04Q2"tf3g,52•1 ' 1,05 "' 1 ;.o.ai;:: ~ 122 $9 1.058 1.86 ,, 122,39 • J.OG~J ~, ; 7 ', 
1 iM.oo' 0.224, : 0,22.t : 0.000 1

• 2.000 , 5.i6 : " ► 10.31, ,J, b.848 1J," 27,63 /,,fo.,1sOS1~ 41.62 , '·, "" • 114.35'1 r1,9s1 ·2.01 "',Jf439 <1.96"i',ie 5'Z;' ,'130,00 r 0245; -02451",.o.0()0; 2.000-- ,.5,;{1 / 11t.43,,':oass-~ • 2a13-{t1<1.aa2(/4h.27 1 
••7;133ht,345 '1,94 117.fZ ~ 1,34w~t::,f1 ,, "113<:iOO" 0261 " 1 0.2ari'o.ooo,-1,.;t1937 ,' 607' 11,75 ,,,tl,9671. 31.S, 11,5005'0 41.<\0~' 17 1·""""'7"' 0

'' ,,, '•t 'O' 2 tlooo''1'1S"~'' '" ,,,"•o ' 1 " • l,7868l}J,601 1", ~-14.,,. _' ,;,.7?;,,;,: 1,60 ".;:, 1 8 ~ ':; 30.00 .288 ,0, 88 0 • ,,:, • 64~: 4,48,.,,,,,1!·35?<;' ,658 ,?21,53 _:,17.157<t 13882; '65.9135 ;11,221 0;;<,2.11 ~ , 65.95, foi/23 1 ,:Jt 6 , , fao.ooi'; o.309 ,, o.309. /0.~ s, ,.nm t ... 4,24, " 7.63 \.-;; p.631, ~ 29,7•;,
1
-:,,1a.006s; j aa 29_, , 45,1691 0 2.210 ,;;\ 12.,10 , , 4s 20 2.211 s ,i ',130.00 ~ o.331 o.331 ~ 0.000 1- i.739 a.stl," 16.1s , 0.462 

1
, is.21, "20 2447, 36. to / 

&~l\:s,?:~3.f;{::~A3' / ... ?9·~i-.:::i}?-f9,t;;;;,Y~~-. .' ~::, 130 oo~. ,; ~ _352 : .. _ o a~t·'..: o.oo~!t i. 686_ .. .';:·a'.~: .. ".i, '..~ 64.,:·,:;l <12~ /\ _1a:~i. -~:\?!•~0~1;_,; .. ~s 2a '.; ~~1_2h--::-~ :?1 ~"::'.; .;r 2._11. t,,'. ~s.s \'r( .. J '.» 1 .. :_;)\'/:;;:< a i: J!it' 130,00 ;-,: ._ .P·~?~ '/ i-: o~a1s-,:. ::: o.pop.-,s-t :§31 :::; ,\ ?:22 -:\\•J aJ;,l. ·> :. _o,._1s~.,\/Y:: M:a~:•Y\\:111 .e:_s~6 f.>'.~a.ts , : <'kf'-::i:176f;T":_.t039;;,;r}:l,94,:'_/·: 95,20 _,·~;:-:}·O·f:;:.i';t,':{ll·:,·:}, J30.0~ •,\:-~.q~4,: .. , \'_0,~!?4 ,.-:,-0•000./:'.1:~D2_,_,,-·_.,-.7,'.~9.;, ;;-: l1_,GO .. :;; _ _/j, 162'{'_,-:·_:37.!'15;s-~,"f1 t,@9S:_:,/I0,30 ·.J ..... _ , ... , ,,-'qc://,ri9_2~oa2;.>,-:1,2eo,,_;,> 2.01 .. _.,, :·_92.oa_':'¾·,;1'..2a;?>:+ ::,7->~.:- ::t~30,00';.: 0.416:.:,:.o.416 .... :0.000::.:,1,1551: · _:.7.631~ .... \ -·11,84~ f.1·~·180::·,-,:'..38,7.F.·i, 13,1428->A0.13-.'. Jp'.Jf\ .. 1:<lSgJ: -~\tsb.'.1~:;J,f;Ji12,393 :;; i_,1.402<:;-'. ~,91 :"?: · _1.-l2:4? 1:;\{4~,:1;:.,:;~;: 1f'.\ .,;:J~O.oo:'..<, o.tt~i .. _.. ,0.437 /d>.'ooo!f::1.512 ,1, :-1 i,92}: \,'.11_B:0~.'1::),:l927,J :?:"-.6.2_.7-:/i\10,._6sf 1;}.i12_.39:-., )-ifll-1:9.3:'.,j] t@-~7i}.1?4:133,;;l1.G4~.:; <'·97." . t34.1a· ·_t~. '1;•;:;- ,?>< •·:.,-130,00 ~.459 ·o._1s9 '/;,'o.oop'.f't47?:·. -,;_12.03;.,\\{J1:7o{t:71.:9M::(!_i~.t,.97,·\,}~12:(l27s__:.ti~.o~> -✓ !~it: h1,~1;r,(jt,1,34_ir~6?.682/:1,20.1;,,,./1,at,:. ;_.159:70___ 1:20'. ,·:;•,\;',~- .' .:. :_?J:30,00 JIABO,,.,. 0,48~-,:_;": 0.000;;; 1.4-14 i:.14,.Jfl].t 20_.,~3\~:-~,;J72,yy:f}7,1,t/:,1~·136B1;::, ~2:~B,,~ ;:zr,_?;•t:1;38,;i:it<,,:;":q:~_t.,vJ19.702:' •1;400:·:··::. 1,.95· ,,_l 1~.12. ::,:1-~0 - , .. 1,, .. 7_:/;,- ... 1~~·.00 - p.so~· o.~01. ,. 0.090,/_ 1,11_3 ::~_1,67s;)/.J6,-4~ <i ~.85~::..-..,1: . __ so .. !:i•::,A1,1!~1t,~1t:st~ ,_._iiJ,tt\~"o:_95_\;(Jt:~.41_;t.e2,.J132 : .. o.97(i\l' 1.97 · 82.39, ::-::o.oo _':'/·'::7.i\' · .. -:.-: 130.00L,;.o.s22._ .:_:. 0,522_ .... ,o.0001~;-1.ae3 . ·, a:47/-'.:•t11,12'.'-:.~-'·L332;-~:-_•i4:3:s1-\f.)'.12· •. 12g5,-\ti!r_~2'.1 .~5}5(~i!.i'.o9_);'t,·:_:.;;\O.f2/:~:57,441-:f::.:. 1: 120\+ 2.13 · 57.44 •· \1:u? i.:. :.,s\,7.\-r ~;'.: 130._oo _',('.__G.s4,f \ · .. 0.544- _ .. : ·:o.oOO: '_ .1,356,.: ;; __ 6 .. 58 ... :,.:: i:.s.92 !-:~,1':{l.967>'f:31.78,.,Q\rl8:73~ai/~1.5,o :_J 

o.14;:~i;.1~.so1s.,0:2.t124,_.r:;;2.e2;.; :...-.'.12.50".,'.<: ;~.02:.\;;.,.,.:·.i., s .'. ,tt.:;..130.00.,.? 0.672.!.Y\:-00,a12?::;; ... o.ooo :s,.1,220· ;,, . .'.;'2,61, ·,,, ·,1,a.10 ·.:';6,0,260. '.-:t. 9.07,''t;:1,4-r,2437;':L27,92 ., :Q.:~9_j1n12.1.,i ~.j;i:}:P:5~ 1.~trn,s1 !::'J':J 2A~-~/?j"<i}8 "H~l,i{;st t(t:-HH 3iJ.~?{'.-: .. :"6,6~~ 'IJto.:~~3 }KY 9.o00Jrt201 :Jr:t~i1J;;~:;', 2:~2 "t}:D -~.2aa·.;1:1::·,;"_'9.~' \~[ ;'i~J ... ~~22:\ 2f:,88 :·1 
. • .., '-":,:.,,,..'\,'.'.b_.48\?,;tJ, 16~B>::i.lt87B,·*,;2,.S.9 .( ,,,;::_.,1 t16 ~:;;,;O.ee:,;;:,_:.;::ts.:,<;_.f/;130.00 ··<; 0.7fil/}:• 0.7.14?-'.'l;0.O{)() ;i,_'.1, 103: t: :,'_2,32\:;.''?·-;,2,75 'j < _6,247,_,.>i, ... 8:69'1:~:i39/l705::{ 27,1s· 

ll1~tiitmi1]ll~~!;i~~~!:~ri;'*I('~'j]l~{1\i\t~i1~1:~);JI!t~fi:Il~:;ji:,\iltt1llf ;t\~][,(!1ir~{\iW~{i;lijjf JJ;I!; 
1_:2e:_;_-._::··.{..'~bo.3)iI{22.v24a_;\.1.364!.\.-.2,s1 22.62 ·;·: ... 1:~s:.\' .. :\\' '6 z:A j'?, 1ao,oo: .... o.a.t~·}; o.B'.12 ;. ;'._O,ooQ<,; t.096,:;--. ~.at::\., ? .. ai.'':(:i.0,?9~Y·t<1!l/J.'.~t;;,3t22t~.J{31!B3\ .oja:J\ :-::.;1f3Y:;:,.34.0003 ':.; 0.102 ._:.,_ 2.2a 34,oa _.-.: o.78' :':·f:,1::::-> t:·:,130.00 "\0.864-\ :'.-o/e64' 0

:-.. 0.900_;;; 1'.01s:, · ·5.ss:·.>:•.:;·1>t,04 : .. ::'.·.0J?t1~;,;;0ao:2Bt_.:12011_.7tl7}<3,r.~o;i _ftff{)\~:!;\f ;.~:~~;( t~;1:·;>:_; {:~~ ,: 1, ~~:~~ }i'.\ti~ :J)it;.:trt;-:!;,~;~::5-::/~::;;1;0IJ:~~-\:}~:~{1.!:~:~:::-·-'.~:~! :'.:l_Ii:?:;:{~}J'.~i~;;:~it:~tti~~!;~~t::~::1 · 1;13::::•,:" ;s_0,62 '. ,"'.;~.s42: ·.>_'.1:179·.: ': 2:33' -, 33.84, ·.'. 11.10::_·.- ,: _ 7 .''.f'; ·'..130,oo:,, 0.928_\i;},0,928:<":",: 0.000::, .toas ·7,28 '.; :<: 7,66'.>\;0.~72_.-.';:;:132,32.::+,23.6858:'f-134135:~ ·-i,24 :·:\t:..ao.3 ::: ::i!G, 197, ·':i'.287.'.;'•· 2A-i •'20.20 · /:1'.29· .. :'. ·:.:--·.a.', : , . 1ad.oo· . o.949_.;t_o.~<1~;\ .. \ 0.000:· ::·1.._027 · 0.12,_ · .'; G,?9 -.:·.t. o.no:.1;~,l26.s~,i/28!2~.t1f5ia2:7a,:>1 J,Oa,· '. ·.0.97 ;·• 2~.6<104 :-U22' 2.41 28.St; '", Ui< ·:?," .'.·. 130.00 '_0.9?°--,: .-,,0.97_0 '-- -:0.000;;• J.Oi!;i . 6.25.-,~. 6.35_:: ,·0,8~'.::-·'.:· 26.83\".(:'26.6{~6';'!"32.87·] 1.0G ·0.53 26.6007 1.0ml 2AO 26.61 1.10 "7 130.00 0.992 0.992 0.000~ 1.004 11.37 6.<10- 0,817 27.38-':··.26.51Hl,::"3t.86, 
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Depth 
(It) 

,,,~. ·····-···-··-··--·········-·······························-············· ············ ············· ·······-··· ··--········· -········-0 .... ························· ·······--··············-·················-····· ··········· 
Saflj '. AvgO! Avgr-s AvgRf AvgUd Qin Aln le Q F SBT U.v.1: · 5S ESlress UeQ Cn N60 (N1 )60 Su qc 

\ (!sf) {1sl) (%) (ft) (tsl) (%) (pc·) ,,sf) (ts[) (!sf) (blows/H) (blows/fO (Isl) {Isl) 
Fe 
(%) 

Phi 
(Deg.) 

!;:':.15.584~{{:~a;,::1~s<;tf•i:2z.05_·,'.;•:\o.2t .. :.-.,_ 6.16, . .. :,o.~1 _. 25.7039 · 0.001 2.3s 25.11 0.81 . 1 . 12p.,o 1.013 1.013 0.000 6.994. · 6.1.-i · · o.td : . o.aos _ ·:2t:oti;::-(24.331a:,;-.a
2
:i3;s . 

;-;·_,s.~J~.-h4\~~I-~~!:'.t~A~~.~9-,..f\'.;;;_9.-19_sg;:} •\0.78_; .. __ :: .;o.sa,· -21.904a o.a39 _. 2...i2 21.91- o.84-,'- , ,1 : 1ao.::io , 1.034· , 1.oa4 _., .o.ooo . 0.903, _s.ss . s.4f?:: _<·.oi7of:,-__ _-::.1_2a,f':·'.(~1-;1~,.:'~·31.s
2

.<. 
k' 1_G,~4 :.-f';tf",~6~.7~0ll:J)t;3.9,Q'!;::t~:_zt_9·-35?' .,, .:"0:87-Y : ·<•,q.;:12, , 36.4858 0.909', :.- 2.24 · 36.50 0.91 ' __ ,, _ 7 '130.'.J0' ._ 1.056 •, -,1.05~'.. 0.000 0.973 ._. ,8.58·-'. _a.~5; \"t,,1;_l92·'n• ."•39.513.'."?~_2_0.4_4•P,:-34.a2< 
1::J~,s-~~,'..-F;,~66_.~~2;?#(~4.0~1u:1,.:13;;:' ~/.1._s_2 · ·.;o ,. •· 67,7795 ;J.s4~_ 2.16 67.7B , · _1,5s_:-; · , ,7;, .-, _ 1~0.:w . "t677 i.011-/ O.oo{r'· o.964 .-·, 15:s·a.: :·_:·.j4:_97-·,:,:,;;V:t2ao}\1'.2,7,4:01!ftina93i:Yt1a •. 4

4
/ 

; 16.896\>(486.{04~};\66,69,0 0Ui2;, ;2.-13' ---0.&2 S9.7244 2.410., 234 ,5972 2.il7 I, '6, ~:)ao.00:~:,1,.ooe,._.,. 1.098 ,o.oooJo.95'1 '}1s,oa,-:;,-/.14_:o!ti-(~·:t~l}j";)Gs:s9;?~·23'.eS4g:!f131.fa;.1 
t 11224, %'.ilas.ns,, Kif!S,22 \,"' 1.aa,., 2.04 -o.ss d s1.25s , 2.01s 2.ao ,st.26 2 or/ , 7-:... ,_. t~o.~-,c,---_t120::. 1.120 , o.oao '_o.945 '-.- /14.50 , , J3 71'}\1 g~s ~ 6~.22 <,,2zss29;fa7.~

0
-· 

, .11.552 > :11s,.4Aat 57.Bthi 1;1,09, 1,as ~ •0.39r 4!l5575 , 1.a2a , 2.33 49.56' 1,93 ,. 1 1 ..,,: .. :,1.ap.oo_r'\1.t•W.::, 1._141.;, ,_o._ooo osas_,.' 12,98' 12.1s,r.;t11so, 5768 ,"23 saes:-,::ioGs , 
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:l5.2!)9 447.731 2•U4 OAS 1.82 25 986565 2.00329 2.!?l'l:>15i' 9t15'167 2.00507 6 1:-!5.~0 2.2769 2.?.769 O 0.6':>~7 7_,115,1.:131 ,1_9,16!:!04 0.695-15 2472 ;;2,1140 
35.597 447.403 23.56 062 2,64 4.16 9.255();· 2.915n 3018~8 92~637 2911.l'JG 5 12!:>'K> 2<'97J ;::2974 0 0.6598 i.;;:!08'36.S 5.020503 065828 2354 !,i9.72d3 
35.$25 ,1,17.075 26,46 0.63 2,39 1:?B 10.-119 260955 2950!3 10.:-JlNS 215HP3 15 1;15,'..11J 2,1179 ?31712 0.0001:l 0.051:!f:t li.175519 5370!l26 07<1743 26.38 55.1076 
:1625:J <146.747 24.52 OSf! 2,37 1~27 95?.328 2614!:'7 298:1~3 ~JfM63 :!.6250::! & 1:m'.:10 ;;JdO{)<i 2.J2fl0?.P- 0.011 O.ilfi53 7;'?.i;I07 50'33Hl:I~ Ofl8668 2:4J3 57.368-3 
:16581 446-419 2:l.35 0.59 2!'-3 1<1.8 B.96!ifi~ 2.~1115 Jo;i,;195 69<!il3 21;12'.lr::'5 5 1J5:J0 2'..'111?18 2:1.i{l~;>.:3 0.021&.' 0.l'ifi~l6 7f<IH19 <lfl,'11997 O.i:i<19iR 23.2!:i f.00<138 
36.909 446.091 20,73 059 2.t!J 15.59 i79725 :J?lo'JP. 3H)Gin 77:IR .!.231H7 5 1.lS'J{l Z38•J::o :!.:1~,,'l;l:~!:1 oo:,1ti O.l:i51!:I 700<11;155 <lti05822 0.51Jitll;l )W(j,t 65.fJ?.n 
:,723; 445.763 23.32 068 ?fl/c 11;,ig Bfld:lf\9 3251,1$ 30'-:15!.' RH016 :_,.21;;1 f, 1:~•i'.Jo ,',!('(jd" ?.J(l<l/<115 (l(l<t17 0,5f;():J T7272•M 50'2<1H~8 06<17<111 2;nia 628665 
37 f,65 .145.<135 ;?,[ 74 OS! 1 21; !!;!~'. ?,Jf;;"7.\ :,r;:!(),l;_; ::1_1fl):11l> \l lKl;-:'1 '(H1t]!,,:> h i.t~'''.) :;':l;!Bf:. 2:J;'tlJ:1~►- (l(!f,1(} "r'•lt''. t<,"~<d~ f-~•l[:,!;I;;' 01:,9078 ;><:\)ll ~;cl 191~8 

;,9 107 
28.495 
28.379 
:meed 
28.810 
28.463 
285ITTI 
27 i36 
26.057 
25 01? 

25 !? 
26.J:2 

2588/ 
26673 
260>53 
25.GbS 
2tl 708 
2fi.f)6R 
2!:i.99 

..., 
C:> 

""----t. 

-t. 
I:!) 
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Depth ~:······-···································-····-·-·············-·········· ·····••·•··· ······••••··· ············ ········•••·•·· ·······-·· -~---· ···········-············-··········-···-·--···············-········· ······-··· 
SamP, f\vqot AvaFs AvqRf AvqUd Qin Afn le Q F SBT UWI. ,' )s EStress Ueq Cn NGO (N1)60 Su rrc 

(fl) 
(f (!sf) (Isl) {%) (fl) (tsf) {%) (pcl) ,/ {1sf) {!sf) (blows/It) {blows/fl) (ts!) (1s1) 

37.1.!93 ,l-15.107 23.87 0.37 '..UJJ -'.I J!, H!'Or'alll ,t(ltil7G :;110H9 f!97i;H.' :oi,-;;~B C, \Jfi CO :2 .(t"-07<! 2 ;!Ht<!->;_i~. () 01;,22 0!,•17 f,;,'.113105 '-.:!077<1!:l 0136313 ;:,~ 119 38.221 ,U4.n9 22.')1 0.77 8.37 3.tlZ 6.~il382 371'>765 3.10Hl:l7 B:i26:J2 3/ll:?!~i s 05 00 ? ,:;;,m~ :? ,!{l!Jdl)f, 0 072d O i3<1S4 7 6715;1G 5 0605\13 0.tl:l27~ :!2.94 :m.549 d<M.•151 25.19 0.68 ~ Fi9 -2 4·; 9,10775 2996?.R 30rnt7 ;?d1HJA 2!'1>14fl-! ' QSOO 2•1%02 2•1H'371 00fl?6 D6•lJ8 8145735 f,_;,.i,1;:,5 0.70~1l3 25.2 38 977 44<1.12~ 22.12 0.7 3 15 ·2.17 8.01:1005 3.Si0.91 3.115% S.0~13 2 56809 5 1.Js.00 251/16 2.1....,,12;-e 0092e 06J~3 7 6221 \ ,\.69!.i353 000118 22.13 39.206 il43.794 HU6 061 3.07 3.07 7 00859 3.fo,l?.26 3.1627 7 (tl;lf.l~l!J 3.5J".)38 ' 1:l!i OIJ 2 539.~7 2 ,1:➔ 6<'.2 0 10~~1 0 f,,11); 7 0,22<162 ,1 ¥1!?157 0.53315 19 7J 39 534 443.466 2•l <! 0.75 3.00 4.32 8.920'-19 3.<13'!3 3.071 SP 8 .90tl2<l 3 •13803 s i,!5 00 2.ti'>151 2 JJJ:,127 0.1134 O.fK1?1 8 1$J:J68 5.2116;!8 0 67G11 21< 37 31?.0132 4d3,138 25.59 0.7/4 29 5 . .t5 9.35:!05 3 21G!i 3.0:9·J3 :; :'l:H:57.9 3.22211 5 135 0-:) ;,! 58:!65 ~: ~~OIK\3 0 1?.~6 0 f:676 f. 3!5!-!23'5 S.3359fM 0.71227 25.55 40 19 442.810 25 OS 0.72 2.1:!6 tU4 9.0196 3:!079!5 3.0J6B7 90f;l.J1 3.21Jtit3 , 1:,5 ca 2 QQ~,70 2.!i1'J4 0 1,l:;IB 0 13:16 8 2<1'1~1.iO .5 2.tJ{)?.J 0.69dBI 2501 40.518 442.482 23.27 0 76 3.25 7. !<l 8.3Hl53 31:iB1B 3.11505 8 2Y04 3 ti9<.17d 5 1.\!J 00 2.0P-793 2 4!:l::!6•1t:\ 0.1.;,1 I OJ:!1•15 7 9053!l1 !i,0/31'1d O 639117 23 22 <10.646 4-12.154 25.9\, 0.88 :;.i "' 9 3:196., 3.77!,2:1 3,08008 9.:'11!:i~ 3.ifi•l\lG ' 1:!!i 00 2.t:5007 2.J9Si~2 0 1:,,1:,: O fi33 1!- 71'.J0.1~ S.5152tl5 0 7~H$i 25.P 41.17<1 441.826 25,09 1.01 <I 03 8.59 fl !.l:3973 J 5053~ :l.1,l056 ll O![lifl •l.51<;,t;> ., 1,1f, 00 2 Gi'?P\ 2.507tlti~ 0 1t'i•l5 0.t\..".15 /;l i7i:'i!~6 :; 5:J~$l00 Oti!,'l<lf)5 75.0•l 41.502 441.498 23.:11 CHI 3.65 10. 1.1 !:l.1822,1 <I 305~1 :,l H'i::!f!d 6 t~tJ 1 .1.371:l.36 ' 1:1~_()(} 2 fi<JtJ35 2 519:ll'>f, 0 1 i46 0.n:-. fl.27767 5.21J6!')~ 0.638~6 23.25 41.83 441.170 22.11 0.83 3.76 1072 1 ilti096 ,1_:m.c11a :1. 10:?:19 7 fi'.i3:J1 d.:W6:2!l ' 135(11) 2.71M9 2S;IJ.17?. (U~5 (lri?l:15 7.[1•l9NJ!? •l.!JHti<ll7 0.600<1:! 2;?.CH 42.156 440 842 2265 0.97 tl,29 10 46 7.S::'871 ti 87159 3 20785 i".£!011!!' .1 IR!F.77 ., 135.0(I 2.738\53 2 !i<1S~/R O 19fi~ Ofi;)i 8.,!B~-1>!91 5 ?.00~:'\7 O.f-1645 i:i;: 58 42.l!Bti 440.51<1 21.fiti 0.88 -!,07 1()_!)9 r.:19151.1 4 155tl27 3.2111::c15 i.31'\Hj.1 ,J r,;:1~ ' 1:!S Ci1 ?.: ie:077 2 fi5ti2M 0.2Qt\5 l) !>?.!l'5 7.97ic:111/4 4.9El07it'I 0.51:1612 21.!!S 42.814 440,186 22.0,1 0 7,1 3:3,1 10.67 i :_:n1~:l 3.6-1l7d :J 1"1201 i ,173~13 3 tlf,6'{ij ' 1;15()0 2 ?3<1?! :2'~1:,'i7191 02157 Oi::lf<ll 7.8169 •UP8716 0.50619 21.9i 43.143 439.857 19.05 0.77 3.fl7 F,.24 ti.ti<1n1,1 4_4911,1 J.2J,13r a 02f11:S 4 50,::n ,, 1'.J61JO ?.!.!OG!;? 25791:!3 Q 2215 0.(:1227 7.$0557•1 <1.1573561 0 ~3(16 1~.9 43.471 439.629 17 0.74 .t . .'.M 13 35 5.•h'i\=191 5;:,212~ 3:1.5\1!) 5,1;;-tJi f>2360i ' 1;15 00 2.8<'.fr:'6 2b!il!P<! 0236? Oti.?1? 69•Moti6 <1;:!1Jfl13"! OA;l878 16.;;1$ 
43,799 439,201 H).37 0.84 4.35 6.47 Ii :ld68S 5.CB,tSG, 3 .;,µ 1 71 G :1'.l1fi~ S IJB\19 ' t:lti ()<:} 2.8<1µ.,. 2 6V2P•!8 0 1•!6J O 611:18 7.:>~16~~ ,r 68?.!S73 O.!'i1147 19.33 J4.127 ,1:m.a13 21.J l.OG 4,!JJ 0.86 l.Otll:iBS 5.ii.093 3.r.821':' 7 (UJb8!: 5 72Q~l3 ' 1:-m oo 2 e;,r,,1 2,614%3 o.2~t1; o .s1&t e.::io::123s 5 ,:,,mo3 o.sn15,s 21 4 
•H455 438.545 19.{ltl 0" 3 78 -0.78 6.:';li~?.8 4 4HltJ8 3.2~:-19!:l ,:i 372();j ,t 410?.<l 1:1sno 2.l:ls::ifi!.i 2.825759 021;1JP. O 617 7 458996 4.60225 051fN6 1965 ,14.763 <138.217 15 ~g 0.d9 5 63 ·1.0•1 4.'58%6 7.192.W 3.4!\.<l/7 d 1)\-1:J;tf, 7 lf\t)!ji:l ' 1'.l!'iOO 291582 2f:.'.~tll56!) 02771 0f,1S(l 70U831 •~31A<l2;:> o:m31 1S.3 <15.111 <13i.889 18.2<1 0 8\ a 42 1.23 5.71311 5.;;\;13•11 3.:i;irt,!f, ~T5~3<l 529til\7 3 l;t5 (Xl 2 ;ia;~I) 2 !)f1(!572 0 ?.8id O til,t:: 7.364226 J.52~1:,2 0.473i5 18 21 
45.'139 <13i.561 23.11 0.9 39 " 7.F681 ,l.'16652 3 1:J:!\)3 7.560!it> 4.,l7{1B\> ,, 1:mno £ !1501 ?. tltii:'~71,l, O.?.fl76 0 \~129 8 40tl\;i?•I f.,. 15d2~tl 0.62~1!1<1 23W 
<15,767 437.233 23.SS 1.04 ,i .:i2 IO.B1 i.70187 5.0<190SJ 3.2,'i;:7,t i 07f,i 5 ()6$31 " 1~15 no 2 ;:1e22•1 2 5;<1:m:1 o.~01,:i 0.6115 e.ne22:i ~ .. J:;nos O 6377 n 51 46 095 -436 905 23.4:2 0.95 4 OS 1 ;,02 7.5~1993 .J.6!:iJ3 :i :~:{!;l 7 s1:rn1 ,1 15,;931 ., 1:!'.i!l'J JQ{:<t:J8 E'fit'~lr'!:!1 O.J1l_l1 Of.101 ff 5'5TOO ~-.227052 0 60?.GP ?.335 46.'123 43S.57i 19.68 O.Bl •U2 11.46 l>.17208 <I.Hti~85 3.2?1J2 13 1,1613 .i !:!/:!-<l:113 < 1;11:,on 30<f.t-::: 2.H~ern1 o.,12a:; ont►.iR 766<?<129 46f.iJ7i13 o.s1559 19.6! 
,t6.i51 430.249 16-.67 0.6 3 22 13.05 5 76J11 3 !_1<l0B 3 21,l;l:'.R 5 7~•15fl 3.ll60'3/ 5 1~15 l'h;l :) G<!!lf:il:< 2 7101(1'! (J 3.'.l!;lfl 0.607<1 7 (lfMJdJ 4,:t0J3d!l: 0.-lfl3fi3 18 59 
47 079 d35.921 19.1 0 56 '" 15.36 !i/JBfl7<l. 349-362 3.2;;:flS1 5852 :tS1f.!i'5 ' 1:t~()Q :l 0,0H ;? 7?:Wl O :JJfl!::i 0.60{'1 i.O!Kl55~ <l 293•!MJ O 4!;115215 " 47 '108 435.592 21.<l1 0.61! 3 ;:,] 16 08 G 699/J2 3 76699 3 1?:-:l5!\ i;'i 663.',! 3 lf'.iFOi ' 1;1soa ;1 C9:I 2 i3-'.l\l53 0.35~ 0 t\048 7 780<15!:i ii 7055•1 O.t.6709 21.31 
47,736 435.26.t <l\'.l.22 1.77 3.6 zo •12 rn 7\.107 :1.s:rno; 2.1:1B 1132 11:, 7~."l:- 3 !H>l',13 5 1 :!5 on 3 1151,, 2 7:!t>a.511 o.369,l 0.6035 1-1.ooern 8.81 □05-1 1 .rt2739 49.09 
<18,06~ 43d.936 108.31 d,31 '.HlB 2·1 9 :18.1359 4 091,1{)2 2.i,H;~t.,4 JIJ (1/!JH il. lQ,126 13500 3;:~;w 215;7130 03195 orso:m 2a 1oone 1s9;i~os 325612 108.15 
48.392 4;;.t,608 17,:L86 6.35 3,63 ?.J .i(l 01.9931 3 69tl3 ;: .i:,237 GU)J8!i! 3.70153 1:-! 13500 3 lf.9•1~ 2.769Gi2 0.389B OfiP09 <115g.555 2J.99J8•1 531581 17d.71 
<16.72 434.280 126.51 6.37 S 04 9.38 "" 33715 s. 1 ssor 2.s:·,7rw ,1,1 31S 5.167!i8 " 1:,soo J.1/11:00 21s15;•;i O.J 0.59l:L6 33 2H56 19 95771 3.61822 12645 
49.0•i8 433.952 1G6.9 6.34 3.9 22 06 513.599:, .'.l 6iJ0,3 2.<111:~11 58.5•!92 3.87~:Jd 12 136.00 ,120(ti 2.79:Mtt5 0.-1102 05983 402UOd3 24 \mi•!~ 5.068 166.76 
<l9.376 <133,624 185.:!8 • J 32 29.Bd G<S.89..14 <1.39-13 24\..110 i),182•37 4.39609 " 1 ::!5 nr, 3 22s8J, 2 aofi3g1 o .1;;:os O 587 •l-4 g,1_o;5r, 26.83435 5 63C35 185.09 
<19.704 ,133 296 1J6.,t 7.86 5_;;; 33.05 5{) 8116 5 40007 2.6,3756 50,7J7J 5 J9i!73 " 135 00 3 \"1798 21!17298 0.~30i O ~958 38.00&86 22 ij~:106 4 43195 1J6.19 
50.032 432.968 154 76 6.19 3,.19 132.5« S:l5451 d 07P•l8 2.5;;'1J08 5:!MJ72 4.00001 12 13!iJJO 3.r.i012 2.82!:l~O•l 0.4•!09 0.59•15 :IB.09591 22.641:l!JS '1,69009 15J.37 
50.36 432.640 137.82 5.3 3.84 25.31 47.350<1 3.9:i971 2.5ri3fi3 <l7.2!H1 3_9,14.1 12 135.00 329226 213,11111 0.<1512 O!i9a:3 3439466 20.d05<19 <I l6J95 13766 
50.686 432.312 83.38 3.81 4.57 22.91 28.0635 4.7586 2 77:Jl:ll:i 28.01,M •1.76693 " 135.00 3 31<!<1 2.R5:JOt7 0.<11514 0 !:192 23.:l0i03 13.7~859 2.~7881 83,24 
51.016 431,984 58.<19 2.41 4.12 21.11 19.2513 ,1 36H63 2.87!61 19 2059 J..3i995 5 1,1500 3.:13~5<1 2.-:!6-!9;!3 Qdil6 05fJ08 17,26J/!3 10'2001~{ 1.7075d 56.315 
51.:JJS 431.655 •:0.89 1.2,1 3 03 26.95 13 Od59 3 30391 2,92987 12.9!168 3_:irn95 ' i35.ll0 3.35H7S 2!l7Et!6f, OA619 O~Pr; 12.M5659 7350011 1.16196 •I0.72 
51.673 tJ31.327 51.35 '29 2.52 29.37 16.605•1 2.68923 2 79202 1 Ii 5431 2.69~Ki'3 e !.~!\.GO 3.:.rno!le 2.BtIBi72 0.tl821 O!it16<l Jd.471.d<! !l.51d41l) 1A8511 51.17 
52.001 1130.999 '19.13 2 66 3.:lfi 27, \2 26.1066 3 512112 2.709:1A ;l(j 0•18 3 5<!062 ' !J5 00 3 ,10~10'.! 2 f/OOR.7? 0 !:,02<1 0 :'.1872 21.,%1'53 12.5364 2.:HJ.19 78.llt5 
52.329 430.671 74.91 5A1 7 23 ·2.71 ::!,u;,13,1 7.56604 2 ~t-,169 :?~ 5503 7.5(,1592 " 1.:i!:,,(I{) J .• !~51/ ?.?12!iHS 0.5126 05~'5 23i8897 1364018 2.21315 N.93 
52 657 4303<l3 267t>B 1298 1.11,, 1 llS ;>•'.''lcif;1 <1<11;,•5 ?d::fl;,1!1 8C'.i'":8!i ;?1 1"l ' ~!- 1-..-,. :: :IJ 7]1 'l :Y,?,;,1,.1;, 0 ~-2::!t' 0 ')!_--1f' 63 3 f9,t,1 37 O~'li•J:_, 8 1006'3 i677 

Fo 

(%) 

fil'i 2702 
0ij.19G 
!i9 717 
!:16.60•1 

70\~1 
153,.159,: 
611526 
61 8<1<17 
ti(l 5748 
&l.0•134 
6t!A623 
70.2152 
71 6335 
73.tl09B 
7-<1,270<1 
701'147 
i6.50P.6 
ll6..1 \06 
60.373d 

79.585 
77.2014 
'?7.J82<1 
!,1,3.91:159 
nmm, 

74.71!2 
n4.<J6 

60.3<193 
77 6282 
75.231-19 
72%15 
50.8"!02 
36.9683 
26,5992 
30.2371 
29.9602 
30 4315 
37.2.!07 
31 .9538 
33.1337 
dJ 5017 
50 2442 
53.&83•1 
<155351 
•109645 
55 4968 
?7 9999 

Phi 
(Deg.) 

25 70$ 
25 3'51 
2ti.OJ2 
25 012 
2<1 09; 
25.66!! 
25 9BtJ 
l5.792 
25 Hl.3 
'2:5.98?. 
25 OP:l 
25.WS 

iN.65 
:1<1 a 

:,'<1,42 
:M.518 
23.717 
22.4;2d. 
2a.,1rn 
24.liJ 
2:~.d/6 
21 ,t/jE, 

22Jl!6 
2•1.62 

2d.724 
2,1.(,:;I!,\ 

23 25 
2;,! 795 
~2.9:12 
23.796 
2992 

35.099 
'.l7.9tJ7 
36.007 
:11.a2e. 
:is.20£ 
36.803 

37.1 
36_392 
33 219 
J0.822 
28.i:'&1 
29.856 
:12.766 
32.3!:l<I 
,10 0:15 

IA 

~ 

~ 
q 
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ConeTec Inc. ~rpretation 

lnterprelalion OL( ~lease 1.22 Rev. Format: NLI 
Run No: \ 07•1210-1008•4397 

Imperial 

Job No: 07-804 
Client 
Project: 
Site: 
Location: 
Gone: 
CPTDate: 
CPTTime: 

CPT File: 
Northing (it): 
Easting (It): 
Elevation (ft): 

User Inputs: 

Assumed: 

Civil & Environmen1al Consul1ants 
Pond Creek Mine • Wil!iamson Coun!y, Illinois 
CPT-5B 
Pond Creek Mine 
20TON AD211 
07130/10 
15:44 

804GP058.COA 
0.000000 
0.000000 
479.9 

Waler Tarre Dep1h ill): 
Nk: 32.3 
Slate Parameter: 
Unit Weight of Soil (pcf); 

DD 
CID 
~See Below 

CPT area ratio: ~ 
See Below 

Ma)Rrial Types ,1nd LJnl! Wsloht /pcfl Ph! Avg. ~ 

~07coarse Refuse 
[~Soll Embanl1ment 

,, 
l 38.10 
~ 

Ground Surface Elev. ~ 

Copil:l(I lrom ConeTec CPT □ala FIii> 

~ Fe Avg. le Ava 
Isl % % 

.••. ·•_~_,,J-19.ao I 2.1s·:
1 

§?. ~---1 sQ 11~_1. ?..§4 

-------- . ----- ----------- ---------- ----------- -------------- --------------------- ------------------------------------------------------------------- ----------
Dep1h 

(!I) 
Sample El. AvQQI 

r::~ 
il~~'.~1 
\'loo· , ··1fi3' 

?Jl:;:~ 
~:-J2{ 
:,c<·I 

tf 
C 

i:, :·ii~iJ ,L, 
1 i,is.2s6 -l~:4e 

(fl) (!5!) 
l\voFs 

(tSIJ 
l\vgrn 

(%) 
l\vgUd 

(ft) 
Oto 
(Isl) 

Alo 
(%) 

le Q F $BT LI.Wt. 
(pc!) 

TSlress ES1ress 
(tsf) {tsf) 

Ueq 
(Isl) 

Co N60 (N1)60 
(blows/ft) (b!ows/fl) 

s, 
jtsf) 

qe 
(Isl) 

Fe 
(%) 

Phi 
(Deg.) 

4"\:;Fb:t4·;.:r.[:7_b/t6/; :,J0.3f\ :1{28.83 ·;_ti;i&f,':;.j,i3_ ·J,727ji9 :.:·, 9.76\). ,:,, 6 130.ou ~.6.011 . ' 0.011 . 'o:600 ,, ·2.000. _·~.2.if:"., ..... !;_,fa. -~7o.s7F r--:15_43,::->:1.1328". 52.iS 
'{c'_;•:'.0.26_,,;,;;:;j,'C·J,,12.-'.' ">\0-21\;\ :'725,079_c: ,,_1:121::},-;_.<1._41,; .: ·725'.oa:._;<1,12 :,.-'._,,'-',. a:,: , . ..i30.00 , 0.03Z,, . Ci._032 '.0,000 ;.-2.000. ,, ,'3.72, ... :7.44, .· _0.110· '··~~-22, ', ;_:,1_;62684/ 49,62 
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ConeTec lnc. ',terpre!ation 
lnterpre!ation r\ lelease 1.22 Rev. Format NU Imperial 
Aun No: , 07-1210-1ooa-4364 
Job No: 07-804 
Client: Civil & Enviranmen!al Consul1an1s 
Project: Pond Creek Mlne - Williamson Coun!y, !lllnots 
Site: CPT-6 

Material Tvoe~ gng Uni! Wf,liOh! (12i;;IJ PhJAvg. ~ ~ Ee Ave. fc Avg. Location: Pond Cree!< Mine 
deo Isl Isl % % Cone: 20TON AD211 

C'':7b7Aesidual Soll rr1s I 1 38 I •15.31 I 35.<15 I 2.5~ I CPT Date; 07/31/10 
CPT Time: 12:00 
CPT File: 804CP06.COR 
Northing (It): 0.000000 
Eas1ing (II): 0.000000 
Elevation (fl): 457.8 

User Inputs: 

Water Tj!e Depth jn): CIT:] Ground Surface Elev. CillLJ Assumed: Nk: 32.3 
State Parameter: ~ CPT area ratio: ~ Unit Weight of Soil (pcf): See Below See Be!ow Copied l10m ConeTec CPT Oat~ File -----------------· ------------ ---------- --------- ------------ --------·· --·----------- ------------- ----------- ---·--------- ··------- -----------····------------------- --------- ------· Deplh Sample El. AvgOt AvgFs AvgRf AvgUd Qlo Rio le Q F SST u.w.. TStress EStress Uaq Co N60 (N1}60 s, qe Fe Phi (ft) (ft) (Isl) (!sf) {%) (I!) (tsf) (%) (pen (tsfJ (tsf) {Isl) (blowslfl) (blows/I!) (tsf) (!SI) (%) (Deg.) -----

0.16<1 457.636 H 56 o., 1.11 ·0.53 B3.t,122 1.170 1,40 83•1 12 1.17 ' 1~!5 (10 0 (.\10 0010 0000 2 000 1 37 2 7,1. 0 2~5 8 51$ 1.5?..<133 50 16' 0.492 457.308 9.31 0.29 3.12 ·2.93 J01.76d 3.125 1.98 :102 <II ~. 12 ,, 1;,5 (,0 0 0~11 0.0J! (),000 ,ow 1.~2 ::i..1H 0.2E".7 9.&1 12.:i8e 45.97 0,82 456,980 10.89 0.47 4.33 ·10.58 211,488 4.336 :ue 212as 4.'.11 ' 12s rn 0051 0{lSI 0000 2.000 2.3! <I 63 o.336 10.96 18.2558 44.35 1.148 456.652 15.32 0.63 5.4 -7.3i 212.SH? 5 d<l3 2.26 213 08 5 "3 " 1?5.W 0.072 Q 077 ooco 2000 3:!6 B.72 0.•172 15.36 21.19!53 ,U.36 1A7G <156.324 38.89 1.49 3.8d 3.12 d20.S72 3.6'10 1.99 4::!QJ6 364 ' 125(1() oomi 0.(l!:12 0.000 2.000 7.02 15.25 U:!01 36.87 12.766,; 47.d.O 1.804 ,455.996 64 95 2.12 3.26 8.39 575.053 3270 1 87 57,161 3.27 ' 125.00 0.113 0 113 0.00{) 7. OilQ 12.11:l 2<1,35 2.007 tl<l.9 9.i9283 •IB.70 2.133 , 455.667 91.43 3.22 3.53 -3.H? 68<1.~-!2 3.527 U18 6\N.9'3 3.53 ' 125C'.'.l 0 133 0 1~!~ 0000 2000 17.18 3<1.35 ?..827 91 ,10 9.86183 49.40 2.461 455.S:m 106.27 il.78 4.!i 0.53 61_19.906 "50<1 u>a f1Ufl.8d 4 so II 125.00 0 !54 0.15<! 0,000 2.000 20.72 4 \ ,\3 J.285 106.26 12.3.19 4..Q42 2.789 466.011 97.06 5.09 5.25 3.16 555.1:116 5.25J 2 07 555.70 5.25 II l:?5 CO 0 1 ;'4 0 17,t 0.000 2000 19.62 39.25 3.000 97.~ 14.!.165f 48,56 3 117 454.683 83.61 '-' 5.26 13.6 42B. IH2 5.275 2.12 •127,72 5.28 11 125.ro 0.195 0.195 0.000 2.000 17.19 34.38 2.5!J3 8;:1.52 16.288:: 47,49 3.445 454.355 75.27 3.59 4.77 18.34 348.585 d.783 2.11 3<18.07 479 II 125.00 0215 0 215 0.000 2000 15.,\6 3\'.Ut1 2.324 75.16 16.26513- 46 59 3,773 <154.027 65.07 3.2<1 '"' 11.57 274.94 ,1.997 2.18 2M.64. 5 00 11 125.00 0.2{!6 0.236 0.000 2.000 13.73 27.45 2.007 ti5 18.288:0 45.53 4.l01 453.699 6<1.94 3.2 4.93 6.12 252.363 4.9'17 2.19 252.21 J.\)5 11 125.00 0256 0 256 0.000 I 975 13.78 27.23 2.003 6<1.9 1fl.7<l26 45,14 4.429 453.371 63.37 3.12 4.93 5.33 227.028 4.946 2.21 227.82 J.!)5 " 125.()) 0.277 0.277 0.000 1.901 13.57 25.90 1.953 63.34 19,4706 44.67 4 757 453.043 55.6 2.92 5.07 3.75 166.009 5.099 2.27 185.~1 5.10 a 125.t!•) 0.297 0,287 0000 1.83-1 12.20 22.38 1 71"2 55.57 21.d65.'.: 43.71 5.065 452,715 46.31 2 63 5.68 -1.8~ 144.715 5,718 2.37 1<14.75 5.72 3 12500 Q.311) 0.318 O.O'JO 1,7/J 1063 16.85 1.424 '16.32 25.262 42.<17 5.<113 452.387 49.15 2.45 4 98 -2.28 144.28 5019 Vl3 1,1,131 502 4 125.0'J o.338 0338 0000 1.7\9 11,05 19 00 1r,11 49.16 23 ,\669 d2.d6 5,741 452.059 dl.44 2.<15 5.91 -3.05 1 M.492 5.9fi<I 2.d-1 11:1.55 5.96 3 1215.0".> o.359 O.:JJ:iB 0,00() t il6!-I 9.l'IJ 16 41 1.272 ,11.il6 26.23<1.5 41 28 6.069 451.731 .t0.26 2.34 5.f!1 -3.23 jQS.1:!9 5.8138 2,,!1'1 105. H1 586 3 1;:5 O'l 0.379 0.3i9 0 00() 1.6:C<l f\62 l!i.0?. 1 235 40.26 2R9115 40.93 6.398 451.402 35.311 1.94 5.49 -2.68 67.3776 5.552 2 .19 S7.d3 I:\ 56 3 l'.J5.(l') 0.400 0 400 0000 11;e1 8.5G 13.54 I 08?. 3636 J0.16.42 39.85 6.726 451.074 29.43 1.47 4.09 -1.85 69.0089 5.06i' 2.52 69.0B 506 3 125 O•J 0 420 0.4W 0.000 1.5'\2 7 25 11.18 0.896 29 45 31.6997 38.55 7.054 450.746 22.96 1,12 4.89 -1.15 51.0783 4.97<1 2.60 51 10 .1,?i 3 125.fJ<J 0441 Qdd1 0.000 1.506 5 Bf! 8.86 O.t'\97 22 97 35.5076 36.83 7.382 <150.418 22.39 1.27 5.flS -•l.08 47 52tlS 5.792 2 67 d7.5g r, 78 ' 1?.5.0'J Od61 0.tfi1 0.000 1 •172 5 95 876 0.679 22.<12 39.0065 36.41 7.71 •150.090 24.72 1.<17 5.:1•1 ·5.27 50.299ti 6 (Ki5 2lH so.:m 6.f'5 3 126,{l!) Q:lfl2 0 . .t•l!l:? ocoo 1,d41 0 !)I) 9 ,15 0.7!5!l ;:!,\ 76 36.9216 36.7<1 8.Q38 449.762 25.96 1.6 6.13 ·6.42 50.61'15 6.2ll5 268 50 ifi fU!l 3 1?.5 00 0 502 0502 0000 1.i11 6 ElJ 9 77 0.78!1 26 39.<118~ 36,79 8.:ms <1<19,434 23.65 IA9 6.3 ·fl.13 ,111 i!.307 6,M:~ 2.71 ,1,1 :r~ fi.43 3 125 ()(I 0.523 o t;<'a 0000 1.38J 6.47 !L95 0.716 23.7 41.9Hl5 35.99 8.69<1 441l106 2<1.35 1.37 56<1 ·8.36 •13,8126 5.7~5 2 6H 4'.'\.90 b 7'1 3 12!i O'J 0 . .'~43 O 5,13 0 000 1.357 6.55 8 88 0 737 2'1.d 40.1258 35.93 9.022 448.778 28.28 1.49 5.28 •783 49.15:1 5.376 2.64 -1~2,i 5 :Ji 3 125.00 0.515<1 O!lM 0000 1.332 7.31:! 9.1!3 0,65~ 28.~-!.3 J7,2tN9 36.61 9.35 d48.460 28,51 1.65 578 -7.81 48.17~'1 5.909 2.67 48.?.4 5.90 3 1:in oo 05134 0.5!.IO 0.(105 1.3I~ 75!3 9.9G 0,81)5 28.55 39.1366 36.<19 9.678 •1<18.122 28.8 1.69 5.86 •6,77 47 6562 5.99<1 2,68 ,Ji.72 5.99 3 135.00 O.e>07 0.592 0.QlS 1.~00 7,69 10.00 0,873 28.84 39.54.16 36.43 10.006 447.794 30.8 1.75 5.t58 •4.18 49.9933 5.!.100 2.66 50.03 5.80 3 1:J6 00 0.6.!9 0.60•i 0.025 1 is7 8.12 10.-15 0,9:l4 30.82 38.2961 ~•6.71 10.335 <147.'166 27.19 1.-12 5.23 ·3.86 43.1215 5.351 '" ,13 17 5.:N 3 1:is 00 0.651 0.615 0035 1.275 7,2;) 9 22 O.t!22 i7.22 39.1905 358<t 10.t:i63 447,137 24 . .11 1.15 4.72 -3.58 37.6365 4.845 2 68 37 137 4 54 3 135 00 0,673 Ot5?.7 O.C<16 1 2£3 6.!i2 8 23 0 7::t5 2,1.43 :)9,6428 35.06 10.S91 446.BW 22.72 0 9<1 
' 13 

-3.23 34.4535 4.268 2 oe :N.M! ,1 26 ,I 135.0(1 0.695 o_o;ro 0.051:i 1 .'lf,I 6,Q,\ 7.5$ 0.68<" 2,? 7<1 :J9.1418 34 49 11.319 1146.481 22.Jl 0.82 3.65 ·2.63 33.3136 3.780 285 3333 "' 5 1:1soo O 717 06!)1 0(161;, 1 23!1 5 !Ill 7 28 0672 22 •~2 37 8d48 34.21:1. 11.647 446.153 22.09 0.86 3.9 ·2.01 32.1!}93 4,028 2.68 :12 21 ,I 0-.1 4 13500 0 ;;,i9 {)fjt5.t OQ'fti 1.22l\ 5/:IH 7.23 01)61 ?t;.1 39 3712 3<1.0J:l 11.975 445.1125 19.57 0.82 " •1.41 27.8651 4.360 2.7:> ~; 88 4 :t':i ' 135 Gt' 076?. 0 f,;"5 0087 I 2!7 :,;,11 6.513 0 5B2 19.5B 43.1036 3319 12.303 MS.497 19,59 o.n 4.2(\ -0 78 25 9231 ~.,1~7 2 78 '25.9?. ,l,.t.:I ' 1:is or (I 7~1 0 QI_<';' 0087 1'-07 5 22. 6.i:.9 0 551 10 59 <l•l.7056 32.73 12.631 445,169 16.32 0.81 ,i_95 ·0.6 22 201:J 5.221 2 87 ,::2:.-0 5 22 3 1.'.!G.OC 0 1.1116 0699 0 107 1 1Bti J 84 5.7g 0.480 16.32 JjQ_,l,tjd 31.75 12.959 d4d.841 19.07 0,83 •1.36 0.7d 25,6676 4.550 2.79 2t;_fi7 J 55 " 135.0(' O.fi::!B 0 711 0117 !.lf:lfi 536 6.38 0565 19,07 •15.3058 32.67 ~ 13.287 1144.513 21.2 1 <1.73 8.36 28.1617 49H 2 78 W09 4.93 3 135.0(." 0.650 0723 0.1?.8 1 176 5,9f1 700 0 630 21,15 45.00Sd· 33.2d 13.615 <144.186 20.7 0,95 <1.58 10.95 26,\}9d3 <1.791 2.7~ 26.91 , a, 3 135.0C 0.872 D i'.lfi 0 1:•8 1,167 5.63 6.00 0.614 ?.0.64 .153618 ;1::,_97 13.943 443.857 23.12 1.2 5.2 13.55 29,77112 s.:mg 2 79 2.9.66 5 . .!12 3 130 or 08!'.M ON6 0 l.tfl 1 157 6 52 755 0.688 23.03 45.6855 33.58 

"'1 1•1.271 443.529 29.5a 134 d.53 13,72 37.73:!:I 4.683 2 6£;1 ~7.63 ,!.i(l ' t:ISOC 091i 0 75ij 0 158 I l,1(1 71:13 8.99 0.886 W45 39-2582-, 35.o<i: 14.6 443.200 26.7d 0.91 3.39 16,67 33.41"!6,1 3.527 2.6:l ~:, 3i 3 ,;.1 s 1350C 0 f).J9 0.770 0.168 !.1.Jg 6.92 7.IJ8 0.7!:19 26-.04 36 8635 34.31 14,9~8 442.872, 20.25 0.7 'J.<14 7.111 ';:d_60()6 3.0'6! ~.irl 24 4'?. 3 01;$ 5 13~.()() 0 W~l 0.78<' 017,!: 11:11 5.:K~ 6 :.,.5 0.597 20J2 4l.0233 32.39 15.256 442.544 17.79 0.62 ~ ,rn 2d 51 21.1!553 3J!8F.' 2 ~0 /.(',)~ :: ,·;: ' PS Pf) 0.%,'\ [!_;9,1 0 !tlfl 1 12;, 5.00 561 0.5~0 1763 d5.f.l297 31.41 

( 
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Deplh 
{fl) 

l5.56J 
15.912 
16.24 

16,568 
16,096 
17.22<1 
17.552 
17.88 
Hl.208 
18.537 
18.865 
19.193 
Hl,521 
19.649 
20.177 
20.505 
20.833 
21.161 
21.4B9 
21.817 
~21<15 

-- . -------- ----------- ---------------------------------- ------------ ------------ ------------ ------------ -------------- ----- -0 ---- ---------- ----------- ----------- ---------------------------------- ----------Sa( \ AvgO! AvgFs AvgAI AvgUd Oln Aln le Q F SST U.W/ Jss EStress UeQ Cn NS0 (N1)60 Su qc , (!sf) {1s1) {%) (ft) {Isl) Wo) (pc!) ,isl) (Isl) (!sf) {b!OWSlft) (blows/rt) (Isl) (tsf) 
4•\2.216 
<141.888 
441.560 
441.232 
440.904 
'140.576 
440.248 
439.920 
439..592 
439.263 
438.935 
4,38.607 
438.279 
437.951 
437.623 
437,295 
JJS.967 
436.639 
436.311 
435 963 
4:JS.fl56 

15.28 
12.73 
10.89 
10.9 
10.8 
11.97 
10.88 
a.13 
9.83 

14,59 
17.47 
23.8 
26.5 

23.66 
18.99 
18.95 
49 87 
83.66 

243.98 
336.34 
423.?.3 

0.55 
0.44 
0.4~ 
0.3 

0.23 
0.28 
0.31 
0.21 
0.21 
0.36 
0.'13 
0.66 
1.31 
0.83 
0.49 
078 
216 
5.29 
10.4d 
16.'!.:l 
17,P<I. 

"' 3A6 
3 91 
2.76 
:? 13 
2.J5 
2.86 
2.59 
2.14 
2 37 
2.<17 
2.76 
.:l.9<1 
3.52 
2 56 
4.1 

•t32 
o.:ia 
J.28 
,16f' 
<IN 

26,1~ 
28.8 

30.79 
46.79 
52,75 
59 86 
6<1.85 
6<l. !3 
70-1:!8 
85.33 
91.82 
108.66 
9S.15 
20 J<I 
2tl.OI 
37.55 
27.3 

-14 ,13 
·17.83 
-rn 33 
.J~ .. fl'! 

17 7109 
1•1.:1083 
1 l.85~P 
1UP67 
11.3708 
12.!i<\06 
11.1029 
HIS/16 
9.5953•! 
1'1.6!it'l1 
17.55B7 
i?:4.0\176 
26.sen 
23.2793 
lS.1706 
17.81P7 
48.6795 
81 590?. 
237.7d 

J2,1 ,161 
,1();1,Qd(' 

J H!>J 
3.7\iO 
,I 370 
3.052 
2.:uo 
ll.560 
3,182 
3,013 
2.<12:8 
2.015 
2.iN7 
2.927 
5,192 
3.711 
2.772 
,1,,129 
d,453 
6,'129 
.( 30<1 
'1,909 

4,25::1 

2 !!7 
2 ~,: 
305 
2 96 
2.P1 
2.!lO 
3.00 
3.H! 
2 ,9 
2.86 
2.79 
2 70 
2.IJ3 
?. 76 
2.77 
2 91 
2.58 
;, 5f> 
215 
21<1 
;: ('/J 

1 7 5(1 

\4 0!? 
11 6:~ 
11.3.'! 
11 00 
1?.10 
10.flS 
7.39 
911 
1,107 
16.9<1 
23 ::M 
25.97 
2:!,15 
H!OQ 
1 I.BS 
•\8 !il 
81.tiB. 

237 BS 
:1;.:,1 !';7 
,Jrd Ob 

J Qll 

3.fl? 
~ .115 
3 !5 
2.45 
2 ffi 
3.:J2 
3 :Ctl 
2.56 
2.7?. 
2.7<1. 
3 02 
5.32 
3 73 

2 80 
.:l,49 
~ ,17 
,:.,.12 
,.l;KJ 
<lf:>1 

d2fl 

' 
s 

5 
5 

,:; 

' s 

" 
" " " 

U5(1Q 

1;15,00 
1.:\~00 
13500 
1~500 
1:'15J'!() 
135.00 
135.00 
\~15,00 
1:1trno 
135 00 
IJ.C..llO 
135.(lO 
1::!5 C"J 
1::ln()() 
13500 
1;15 00 
1:.s no 
1:/5.UO 
1~15 {IO 

1:~i.OC 

! ('()!:i 

1 on 
U)19 
1.072 
1 094 
1, 11<'; 

u:m 
1.160 
1.,ai 
1,;::0,1 

1.2::!7 
1 2-1~1 
! 271 
1.;!!f_>. 
1.318 
1 337 
1 :is;, 
, J~2 
1.•1{1•! 
1 ·1<!'3 
1 ,ltlf 

O~'JH 
081!~ 
011:l'J 
0.ll<l2 
0.8!l-l 
0866 
0 A77 

0.88~ 
O.!:.l01 
Ofll:J 
0 92!i 
0 [l;)/ 

Q_fl<l9 
0961 
0.!?7:½ 
0965 
(1}197 

1.00!.I 
1 020 
1.CJ? 

"'" 

{) !\'1!-1 
0 20!:l 
0.?:m 
0 230 
o 2.io 
o i:,o 
02~1 
0.271 
0Wl 
0291 
0.302 
0312 
032?. 
0.332 
0.\M2 
0 35,l 
0,16❖ 

0,371 
0.3tl3 
0.:'$9/4 
O.JOl. 

111,; 

1 10'3 
I 09t', 
t0~ 
1,lltl:;' 

l.D7S 
I 006 
1.mm 
1 053 
1.0'16 
1 CHO 
1 .O:J3 
1.()~7 

1.020 
I Q!,I 

\.OQJ:l 
1 Qt);? 

0996 
o,w 
o.gen 
OC!~ 

,1.47 
3.fl6 
3.!1?. 
3.3~ 
;l rn 
3.'19 
335 
2.67 
2.!l9 
'11 
Jj,77 

623 
7.•19 
6.0G 
5 26 
!U55 
12 61 
;.;.0.96 
5Q.9P 
ijl'J,67 

f.,~ 57 

,l.98 
J,27 

3.86 
3.61 
S.<1,1 

3.75 
3.51 
2.83 
3.15 
d.30 
<1.96 
6 <\'1 
769-
0.69 
5" 
5 70 
12 63 
20.a; 
50.48 
t:itt.n 
BZ.iS 

O.-H2 
0.3!5Z 
0.305 
O.:.IOJ. 
0.:301 
0.336 
0.302 
0.?.16 
0.268 
0.41,l 
O.Sl'~ 
0.698 
0.7\11 
O.!i92 
0.5d7 
0.5•15 
1.502 
2 5di 
7.510 

10.~lti9 
!::l.O58 

15.11 
12,55 
10.7 

10 61 
10.d8 
1Uitl 
1O.J8 
7.73 
e.3!:l 
14.0S 
16.8 

23.12 
25.91 
t:3 5rl 
1/J.82 
18.72 
'19.7 
83.75 

2d4.09 
3~6.'16 
d23.3.t 

Fe 
(%) 

Phi 
(De:;t.) 

50.169 30.25 
fid.d336 28.84 
61.5912 27.59 
56.0979 27.42 
52 {!4•16 27 . .?3 
5~.0107 27.86 
58.4614 27.0:! 
87 0317 2·1 6•1 
57.915<1?. 2'/1.01 
49.0l!:•12 28.86 
45.2968 30.07 
40.6187 32.12 
J.7.it,72 32.79 
43.9821 :32 07 
4-t.<1019 30.47 
52.:3926 30.35 
3•i.6157 :lt>.57 
33.2996 39.50 
i7,d322 ,M.l:!8 
16.9751 46.29 
14.00'i'3 47,\,:4 

V, 
C: 

~ 

~, 
cc 
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Civil & Environmental Consultants, Inc. 

Williamson Energy Pond Creek 
PROJECT Deformation Evaluation PROJECT NO. 

072046 

Normalized PS-CPT Data and Parameter 
Correlations PAGE 31 
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ConeTec Inc. ...._ ',;irpreta!ion 

!nterpreta1ion r:("' ·,. elease 1.22 Rev. Format: NU 
Run No: , 07•121(}.1008-4331 

Imperial 

Job No: 07•80<1 
Client: 
Project 
Site: 
loca1ion; 
Cone: 
CPT Date: 
CPTTlme: 
CPT File: 
Northing (ft): 
Easling (fl): 
Elevation (It): 

User Inputs; 

Assumed: 

Civil & Environmental Consultants 
Pond Creek Mine. Wi11Iamson County, Illinois 
CPT-7 
Pond Creek Mine 
20TON AD211 
07/31/10 
07:58 
804CP07.COR 

0.000000 
0.000000 
457.8 

Water Table De th It): 
Nk; 32.3 
Slate Parameter: 
Unit Weight or Soil (pcf): 

0:0 
DI] 
~See Below 

Material Types ;ind Unit Weioh1 (pcf) Phi Avg. ~ Qc Ava Fe Avg. Jc Ava. 

~Isl tsf % % 
[ 1L)Res!dualSoll L~6 I loo j Sl'51 I ;:~_19 I ;;.11 

Ground Surface Elev. Dill] 
CPT area ratio: [:Q][J 

See Below Copletl from ConeTi;c CPT Data FIi?. 

Depth 
(ft) 

·····-· -······-··- •··········•• ·········-· ············-· .............• ••·········· ······•··•·•·· ·········- ........... ····························-·····--· --···-·· 
Sample El. fwgOI 

0.164 
0492 
0.82 
1.148 
1 476 
1.ao,1 
2.133 
2..161 
2.789 
3.117 
3 445 
3.773 
II 101 

d 429 
d.757 
5085 
5.413 
5.7,!1 
6.069 
6.3\l8 
6.726 
7.05<1 
7.382 
7.71 

8.038 
fl.366 
8.694 
9.022 
9.3S 

9.878 
10,006 
10.33S 
10.663 
10.991 
11.319 
11.647 
11.975 
12.303 
12.631 
12.959 
13.2.87 
13.615 
13.!N3 
14.271 
IA,6 

14.92{1 
l!i.256 

(fl) (ISi) 

45i,636 
45i,308 
456.980 
c\56.652 
456.324 
466.996 
455.667 
455.3:·!9 
455.011 
454.083 
454.355 
454.027 
453.689 
453.371 
453 0<13 
452.715 
452.387 
452.059 
<151.731 
451.402 
451.074 
450 746 
4SO.,fl8 
450.090 
449.762 
449.43,1 
449.106 
4<18.778 
•l-18.450 
4,1s.122 
4-17.794 
44iA65 
4-17.137 
,W3.609 
446.4fl1 
446.153 
4d5 ll25 
,NS.497 
445.169 
4.\<l.641 
<144,513 
4M.185 
•1'13.857 
443.629 
443,200 
442.872 
442,S4,l 

9.8 
30 91 

42 
38.42 
35.13 
33.61 
35.28 
39.86 
41.14 
36.-17 
34.59 
45.16 
5295 
39.45 
25.66 
16.21 
12.96 
ll.85 
10.67 
9,96 
9.7 

14 29 
16.68 
21.!)3 
21.3 

20.62 
21.71 
22.26 
20.7 
20.96 
23.37 
23 21 
22.31 
21.94 
23.94 
31.!i<I 
52.03 
68.4 
53.25 
50.4<\ 
31.23 
:16.66 
56.53 

129.14 
241.69 
231.67 
256.76 

AvgFs 
(!sf) 

0.17 
Oda 

0.69 
0.68 
0.57 
0.6 

0.79 
1 

1.05 
0.82 
0.81 
1.2,1 
1.71 
Ui9 
0.97 
0.6 

0.42 
0.3i 
0.33 
0.31 
0.29 
0.34 
0.5 

0,78 
o.as 
O.iS 
0.73 
0.02 
0.61 
0.7 

0.96 
0.93 
0.82 
0.83 
0.89 
1.4i 
1.9'1 
2.67 
J,19 

2Jl<I 
2.43 
2.18 
3.08 
5.:3-2 
8.13 
8 03 
845 

AvgRI 
(%) 

1.6tl 
1,,11 

1 65 
1.i6 
1.61 
1.Ti 
2.24 
2.5 
2.!i5 
2.25 
2.35 
~ 75 
3,2;~ 
,1 04 
3.77 
3 68 
3 21 
:!.13 
3,1 

3 07 
2.95 
:.?.:15 

3 
3 61 
4.19 
3.62 
3.35 
2 79 
2.!.':3 
3.35 
3.67 
4.02 
368 
379 
3,73 
ol,G6 
:373 
3.t11 

6 
5.63 
7.77 
5,QS 
5.44 
,112 
.1~17 
:lfl1 
J ,If 

/WgUd 
(It) 

-0.53 
·5.98 
14.97 

·15.08 
-15.89 
·8.56 
·0.3 

-0.42 
-0.46 

·0.6 
·O 76 
•076 
·0 23 
,t,97 
17.39 
17,8:{ 
19.31 
19.93 
21.39 
23.76 
38.8 
47.48 
56.9 

62.19 
65.68 
7.1.41 
81.3,1 
96<15 
91.N 
82,7 
95.::ie 
1:16 47 
:.18.55 
50.J,\ 
69.05 
:-13.07 
5.47 

-2l 86 
-25(1,t 
-25.2 
-27.34 
-?.6 55 
·2fi.93 
-25.68 
·25.73 
-?5.€6 
:.'l:l 07 

Ola 
(Isl) 

Ria 
(%) 

9h!Hl98 1 737 
100,1.2 1 4,?5 

8\fl.512 1.645 
53<147 1,7i3 

379.813 1.627 
2!:l7093 1.791 
7.63,716 2.2,17 
2581'17 2518 
235 013 2.!i63 
186 206 2 260 
15~.85 2.3fi6 
HIO 508 2. i80 
2fJ!:i.!i8tl 3 2d:j 
141 515 ,1 059 
B5 3065 3 82!i 
50.0{N8 3,775 
37.:iOiS 3 326 
32.0256 3.220 
27.1291;) 3,?.0i 
23.9078 3.?.•13 
22.07<16 3.125 
31,4\28 2.455 
35, 1528 3.083 
J3.8872 ,.686 
'11,3986 d,279 
38,d::l51J 3.732 
38,954 3.•l<l!;l 

~l8.,J71m ?..(!58 
34. 700d 3.o:r~ 
34 40d t :,C tl:19 
376819 3.782 
36 65d7 ,\ 122 
34 <1891 3 ;-90 
33.<rn::i 3.907 
35.6631 3.832 
<18.<151 4,773 
75.9552 3,78/4 
96 ,)385 3.9d9 
75.0494 6.083 
69.fl071 5,7iN 
<12.o.i2 i.998 
48.7?3 G.091 

7,1 !i36$ 5.S:!6 
169.087 I! ,,19 
:J!2.!.i5~ 3377 
;",1,l '-)!'ii:' 3.8<'7 
,J;.:<l fi</7 :_i,1:;, 

" 
1 ~,l 

1.-!5 
1 5-1 
1,611 
168 
1.78 
189 
1 9d 
1 96 
1 ge, 
2 0~ 
? fl,l 

2 08 
2 2f• 
V7 
2 5.J 
2 58 
2 H;;> 
2.08 
2.72 
2 75 
2 56 
2.59 
2 57 
2.fi3 
2 62 
2 5-9 
?. 5d 
2:>!3 
2 ;;:,c 
2 63 
2f6 
2 65 
2.6i 
2 64 
2.tl~ 
2.•IO 
23<1 
25t:i 
2.!iO 
2.81 
2/il;I 
2.~1 
22? 
2Jl(l 
2 ()I-; 

_.: ;~-. 

a 

!-)!-,5 10 
100!'!.50 
820 JC 
535.86 
380.90 
~97,tl.'.l 
W:'-.79 
258 1e;. 
i:'3501 
lflt;.25 

15!! ~5 
ltlO 51 
i:'0!5 !,I} 
1<11 ,11 

fld 94 

•l9tl3 
J6.95 
31 66 
:?.6.7f! 
2::,,.53 
21.50 
:;o.n 
3.J.Jl 
4$.08 
,10.58 
:r; 54 
:ia.o.~ 
:H-11 
33 70 
33.53 
36 70 
35.79 
3~ 01 
3>:i3 
:15.00 
46.13 
75 Pt 
98 6£ 
75 ,:I) 

7003 
d?, :;'.6 
•18,9<1 
7d.7!, 

10?:.IO 
21;; 71-' 
?!-If; 11; 
·1;,,~ 111, 

F 

1 ,~ 

1" 
1.64 
1.ii 
1.62 
1.i9 
2.25 
2 52 
2.5'3 
2.26 
2 '.l6 
2 15 
;:i;;5 

"' :-1 tJ,1 
3.00 
3 36 
3.26 
32$ 
3.?.e 
3 21 
2.51 
3 15 
3.76 
J :~7 
:Hi~ 
3.f.,, 
2.P,I 

3 12 
3 s:1 
.:u1a 
,, ,'? 

3 5,t 
3 97 
3.90 
4 ill 
3 -,g 
3 9<1 
G.Oi 
5 71 
7.96 
6.0t~ 
t; :,;, 
,I 1,1 

:i:1: 
:i a;· 
,1 j I 

SBT 

' 7 

6 

' R 

G 

' 6 
ti 

' 5 
6 

' 5 

•1 
5 
5 
5 

., 
5 
s 

' 

.s 

' 5 

., 
3 
3 

' 3 
11 
w 

" " 

U.W!. 
(pcl) 

125 no 
1?.500 
12500 
125 00 
125.00 
l?,!; 00 

;2soo 
125.0() 
125 (IQ 

12.s.oa 
12[, (),J 

l?S Ot'J 
1,'5,0,J 

1,'500 
1;:ri_LWJ 
125.0() 
1£6 00 
1::s.00 
,2~,.00 
1£500 
125.00 
12:,Q{l 

125.00 
1::5 0{1 
125.00 
1:25.0\) 
12500 
12500 
135.00 
135 0{) 
1:1so-:, 
1'.l5 00 

1'.1500 
135.00 
1:150() 
1:is.00 
1:150(1 
1:JSOO 
1a5.on 
135 00 
l'.l!.i 00 

1:1s oo 
1:-15.(J.') 

1:1s 0-:1 
1.15 0/J 
1.15(11,l 

1 :i~ 1~• 

TStress EStress 
(Isl) (!sf) 

0 010 
C.0{11 
O◊fi1 

0.072 
0.0!-12 
0.11'.l 

0 iJ3 
0 l!i•I 
0 ! ;.i 
0 1\15 
(\21f, 

0 /~If• 
0 ?~6 
0 277 
0 2~7 
o.:.mi 
0 ~-38 
O.J5~ 
() 279 
OAOO 
O.M!O 
r,,,141 
0<161 
o,1t12 
0 50:l 
0.5<3 
O 5-43 
0.5t'i•I 
0 SR<l 
0607 
(l 629 
(){:,51 

0673 
{1695 

O.ili 
OJ3tl 
{I 71J2 
0.784 
Q.806 
O.!l28 
0 (l~-0 

l.1.Si'2 
08tH 
0 917 
C 'LI!:' 
00131 
C' Q,t:;; 

0.010 
0.0::11 
0.061 
0072 
0.092 
011.'! 
0 1:,3 
0 1!,d 

01/tl 
0.!9fi 
0 215 
0 2:111 
0.25$ 
0 ?71 

0.297 
0,:111:l 
0 3J8 
0 ::J/J9 
0 3;-g 
0.,1<10 
0d2Q 
0.d<l.1 
0.<161 
0 ,1{)2 

0502 
0 523 
0.54~ 
0 5C'I 
0.51:10 
0 ;<!;J;:;: 

0&1'1 
O.R\5 
0 627 
0 639 
0.651 
0.663 
0 t,75 
0 F87 
0699 
0.71 t 
0 723 
O.i:lf. 
0 7!16 
0 75~ 
1)7"/() 

0 iii? 
r. ,-.:;,1 

Ueq 
(Isl) 

Q 000 

0.000 
0000 
0000 
0 000 
QC® 
0.000 
0.000 
0000 
0 000 
0.000 
0 000 
0000 
0.000 
0000 
0.000 
0 000 
0.000 
0 {l,,')O 
owo 
0000 
0 000 
0.000 
0000 
0.000 
0.000 
0.000 
0000 
0005 
0 015 
0025 
0 ('35 
0 041;: 
0 056 
0.lll36 
0.076 
0 01:'17 
0097 
0.107 
0.117 

0.128 
{l.\;<13 
0.1•18 
0 15U 
0.168 
0 179 
0 \.'l!l 

Ca 

'000 
2 000 
2 000 
2000 
.2.000 
2 000 
2.0-Y.I 
2000 
2DQ1 
2000 
;;" ODO 
?orJO 
l 975 
I.PO\ 
l.l:IJ<I 
1.i7/4 
1.iHl 
1mm 
1 i;;.,: 
1,6}11 

1 !5•12 
1506 
1..172 
1•H1 
1 411 
!.383' 
t.357 
1.3:R 
1 313 
1 :100 
1.287 
1 275 
1 ~(;3 
1.251 
! 238 
1228 
1.217 
1 207 
1196 
1 18t', 
1.176 
I l<:i7 
1 1f0/ 
1.l•l?. 
I t.!9 
1 \Jt 

1 Ii,'? 

N60 (N1)60 
{blows/ft) {blows/It) 

l 64 
5 02 
7,{13 
6.613 
G.tS 

'10 
6.15~ 
7 65 
7 98 
7.12 
O 89 
!-)():! 
1075 
!'100 
fi E7 
;u11 
3.2/i 
3.03 
2.U!J 
2.67 
2 61 
3.51 
'15 
5 3'1 
5.-!3 
5.lP 
5 Jij 

5.37 
5.12 
!'i.JO 
5 90 
5.98 
5.77 
S.73 
6 15 
8.10 
12.W 
lS.51 
1a38 
12.1)7 
l\.!;li 
l16r) 
1<11)() 

?775 
41511 
,!6.fi9 
:it 0t 

,1,?7 

1005 
l<l.0i 
13 33 
12 ~l6 
12.20 
13 32 
15 '.lO 
15.::>7 
1'I 23 
13 i9 
mos 
21 2<1 
163•! 
10.76 
70<1 
5 59 
M6 
4.~5 
4-.23 
d {)3 

s ;,,e 
ti.10 
770 
7 66 
7.18 
7 Sl 
i 16 
6.73 
68'? 
7.60 
762 
728 
7.16 
7.62 
9 95 
,.1,71 

rn 71 
1!),01 
15.03 
10.5!i 
11.-1~ 
1fi 20 
:11 ilO 
5d,,!3 

n;;.110 
,;;·;:'<! 

s" 
(Is!) 

O.::tO:~ 

0.956 
U!99 
I 187 
1 085 
1 o:F 
1,(16ij 

U-'29 
1.268 
1 1?.3 
1.06<1 
1.391 
l 631 
1 213 
0 78~ 
0.492 
OM1 
0 356 
0.31!? 
0.?.!)6 
0.287 
(/&29' 
0.502 
0.655 
0.644 
0 62? 
0655 
0672 
0.6'!3 
0630 
0.70<1 
0,698 
0.670 
0.658 
0.719 
0.9fi4 
1 587 
2 093 
1 62<1 
1 5.W 
09<1I 
1.108 
1.722 
3.9711 
7.115<1 
i H~I 
7961 

QC 

(lsf) 

9.e 
30.95 
42.1 

JS 52 
3523 
3J67 
;J5_3 

39 86 
.:1 j,1 

38 ,\8 
34 59 
,15 16 

52 95 
3$l'<l2 
25 55 
16.09 
12.84 
11.72 
10.S<I 
9 f,1 
9 ,15 
13.98 
16 32 
2124 
20.69 
20.15 
21.21 
21.56 
20.12 
20.44 
Z?..78 
22 !iB 
22.:)1 
21 62 
23.51 
31.33 

52 
68.5..-'i 
53 4 
500 
:114 

:l6 32 
:ie ;;e 
1Zf:.:l 

!:Ml 85 
23! !_1,1 
:'!:i89,t 

Fo 
(%) 

Phi 
(Deg.) 

3.1!1/;1$'l 50.67 
2.16~!00 50.86 
3 40523 50.01:' 
5 \0589 48..-11 
5.82026 45.98 
7.6539!:I ,15 90 
10.136\? 45 JS 
11 2767 45.25 
12.0156 44.82 
12.39d,1 43.i2 
13.906!? 42.96 
14 l4tt9 <13.82 
15.2795 -t4,19 
20.8937 42 36 
253185 3!?69 
31.9342 36.66 
3<1.5011 3~.90 
36 5018 33.95 
39 2642 32 90 
<I I. 7tiS7 :1<? 06 
<!302g1 31.5() 
33 4;~1, ? ... 1 i6 
3<1 73<16 3<1_.;5 
33.78!;1 :15.82 
36.9226 35AG 
36.1207 34.99 
34.7719 35.0i 
32.47!;i1 3•197 
34.9106 34.33 
36,7•!05 3'1.30 
36,708.1 34.86 
38 3826 3d.i1 
37 7717 34.~0 
38.8777 3d. 17 
37.5487 ;J4 5.:t 
36 4723 36.2d 
26.4167 39 08 
2<1.0213 40.50 
:J:J 4Ut!3 39.1)<1 

33 3153H ~18 6<1 
•16 5809 :'iS.73 
39.31.1;'!5 36.60 
3"-'.013 :JS.00 
19.5tl36 ,13.26 
12.\1!:131 -16,12 
14.6671 <15.81.'; 
t,!,063i ~€.29 

l., 
r 

~ 

~ 
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Deplh s,r, A>lgO! AvgFs twgrn 
.•.. •••••·•··•••• ·-··-······· ·······-···· . ·········-·· •·•·••••·•··· ······--- ···•··•••••• .•.....•.•..• •········•·• •••··•····•···• •••••••.. i ~- ··-· ·········-························· ···········-···········-· ··-········ -·-··-·· AvgUd Qin Afn le Q F SBT U.W1 'Jss EStress Ueq Cn N60 (N1)60 Su ac (ft) 

' {Isl) {lsl) (%) 
···-·-··-·····-··· ·-·-············-·--·---

15.!i8,1 442.216 285.R 8 t,,3 2 9f 
15.P12 .141.888 27i.0r! 7 P.2 ~.61 
1G.2~ tld1,!i60 21Q,i~ P, 99 ,; 1R 

(fl) (tsf) (%) (pcf) ,,sf) (!sf) (tsf) (blows/fl) (blows/fl) (1s1) (Isl) 

,, 
(%) 

Pl1I 
(Deg.) 

·26 ;;le :1~:! 348 2 !)':IQ 1 "·' ,!~,~- t,~ ~ !l'5 " •28.01 3:;!7.'167 2~1fi i :;IP '..l:.17'3T l~l 
21:\ I}!'! ;:,~;:i 5'.•:< '.l 1Qt, ,;, ,V ,!':P ·:~ :, H' t~' 

, 

1.l!;i(Y,> 10':J:; (l,(,11)('\ (1,1,1~ 11\1 !i-!G!l 
1:!~,on 10::-~ (lfl1,;t O?l.l!:' 1H1B 52.28 
1:i~•)! ,c,,.:i 11~:.,n 0,;,m 1o~K ~355 

/50 th) 
57.81 
47 e1 

Sil;; <'tlbPl:i' 110~53 ,16.66 
:1.f,45 277.~l 10 1£:ti .-f/J 40 
C.710 ;,>1~.!:'1 1;1.<1Jt1 ~5 :!fi 

._, 
1.-' 

...._____\ 

-.j 

0 
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ConeTec Inc. ~"'rpretation 

Interpretation O\' \~!ease 1.22 Rev. Format: NU Imperial 
Run No: , 07•1210·1008•4303 
Job No: 07•804 
Client 
Project: 
Site: 
Location: 
Cone: 
CPT Dale: 
CPTTime· 

CPT File: 
Northing (fl): 
Easting {II): 
Elevation (ft): 

User Inputs: 

Assumed: 

Civil & Environmental Consultants 
Pond Creel1 Mine • Williamson Counly, Hlinois 
CPT·B 
Pond Creek Mine 
20 TON A0211 
07/31/10 
09:53 
804CP08.COA 

0.000000 
0.000000 

445 

WaterTatle Depth r); 
Nk: 32.3 
State Parame!er. 
Unit Weight of Soil (pcf): 

DD 
[JTl 
~See Below 

Mater!al Type5 and Unit Weight jpcf) Phi Avg. Su Avg Oc Avg ~ le Avg 

deg tsl ts! % % 
~Residual Soi! [~'10 j 1.10 I !>5.~~J I 26.7~ J ?_.J5 

Ground Sut1ac:e Elev. ~ 
CPT area ralio: ~ 

See Below Copied from ConeTec CPT Data File __ .................. - ... ···-·-·· --···-···· ··•·····•··· ·-·········· ·-····-··· -············· ··········-·· ······-···· ••..•......... ·····-········-···· ···-········· -···-······· ···--·-·· ······-··· 
Deplh 

(fl) 

0.11N 
0.'192 
082 
1.148 
1.476 
1.804 
2.133 
2.461 
2.789 
3.117 
J.445 
3-.773 
4.101 
,1.429 
4.757 
5.085 
5.413 
s.r,11 
6.069 
fl.398 
6.726 
7.054 
7.382 
7.71 

6.o3€t 
8.366 
8.694 
9.022 
9.35 

9.1578 
10.006 
10.335 
10.663 
10.991 
11.319 
11.647 
11.975 
12.303 
12.631 
12.959 
13.287 
13.615 
13.943 
14.271 

1<1.6 
M.926 
15.2ffi 

Samp!e El. Avi:i□t 

(f!) (Isl) 

444.836 
,144.50B 
4<14.180 
443.852 
443.524 
443.196 
•142.867 
442,539 
•142.211 
441.883 
•M1.555 
441.227 
440.B99 
440.571 
440.243 
431?.915 
439.567 
439.259 
438.931 
438.602 
438.274 
437.9•16 
437.61$ 
437.290 
436.962 
438 634 
436.3()6 
-!35.978 
435.650 
435.322 
434.99<1 
434.665 
43<1.337 
434.009 
433.681 
433.353 
433.025 
432.697 
~32.369 
432.041 
431.713 
431.3f!5 
431.057 
430.729 
430.,100 
430.072 
42;}.7•14 

17.37 
21.17 
31.35 
43.!lS 
44.4 

-17.24 
63.62 
81.01 
87.iN 
72.36 
54.96 
.tS.S 
47.91 
55.66 
51.39 
45.6$ 
37,97 
32.73 
32.51 
30.81 
30.16 
30.78 
28.58 
25.37 
23.17 
21.72 
22 5 
20.87 
20.28 
22.23 
27.8-i 
30.J9 
20.58 
21.64 
18.91 

17 
20.2 

23.77 
23.53 
25.86 
28.i4 
23.i 
21.82 
17.59 
15.35 
13,<'18 
1347 

Avi:iFs 
(ts!) 

0.13 
o.:1r, 
0,66 
095 
1A6 
1.66 
1.7<1. 
2.67 
3.13 
2.94 
2.4-1 
1.94 
1.89 
1.91 
1.71 
1,53 
1.4 

1.25 
1.3 
1.37 
1.35 
1,3 
1.25 
1.1 

1.04 
0.99 
0.76 
0.66 
0.7i 
1.07 
1.15 
1.3 

1.04 
0.79 
0 92 
0.!:)1 
1.09 
1.16 
1.14 
1.03 
1.2:1 
0.95 
0.56 
OA5 
0.32 
021 
0.25 

Av9RI 
(%) 

0. f!i 
1.66 
2.0,1 
2 17 
3.29 
3.51 
2 7,1 
3.29 
3.57 
tl..06 
4.43 
426 
3.9,1 
3.-13 
3.33 
3.36 
3.7 

3.83 
3.99 
4,.:!.1 

4-47 
4.22 
4.38 
'135 
<1,48 
,1.ss 
3.39 
317 
3,78 
'1.83 

' ,, 
4.21:1 
5.0<1 
3.66 
4 85 
5.34 
5.41 
4.87 
J f.lS 
3.99 
4.25 
,1.02 
2.55 
2.5'1 
2.og 
! 52 
182 

Avi:iUd 
(ft) 

0.35 
·1.57 
.3 09 
·1 25 
·0.37 
0.21 
·0.23 
18 

·0.02 
0.81 
'i.57 
1:1.,1 
10.16 
18.dS 
2<1.18 
21.34 
20.18 
18.96 
1<1.67 
8 27 
11.29 
12.22 
1.<J.3 
16 

Hl.81 
15.7 
17 

17,39 
19.44 
1,1.64 
14.22 
·2.51 
•8,JJ 

·82 
·•:/76 
.3 97 
.3 ,I 

.3,J,\ 

·2.6G 
•1.5\l 
4'8 
,1,89 
\0,93 

1905 
24.25 
31.31 
40 :l7 

Qlo 
(Isl) 

Afo 

(%) 

Hi83.d:-i O 7:t!l 
titl7 ,155 1 t,56 
610 ;'1)7 2.1U9 
!)\0,15 2.110 

'180.301 3Wf, 
,117.98 3.522 

471>.225 2./d\ 
525 68 3.302 
501.775 3.579 
370.43•! 4 074 
254.257 4.d.S7 
192.37<1 ,t 2;-; 
185.92 3.966 

200 075 3 4.\9 
171,848 3.347 
1<12.7:13 3.373 
111.234 3.720 
90.2176 3.8!;l1 
84 7077 <l,046 
76.().191 .1.505 
71,<1133 ,t.539 
70.82,; 4.285 

ij3.861:l J,<IM; 
55.0315 4.<121 
48.6312 .:I 58?. 
ild.5168 d.67'2 
,!,l 9!!.'.l8 3.J63 
.10.6065 3.252 
38.d6!i:3 3.912 
,11.2;26 4.951 
50.7896 -1.228 
s,1,ie1, 4.35~ 
35.5656 5 228 
366411 377d 
31 11:18 5061 
27 :1(1:J? 5.50 ! 
:i2.0031 'iG11 
:n 12 s.o,1!cl 

:16.0o:JE- fi ()20 
38.9/.77 4.1 ! '/ 
,12 535,1 ,I 37!$ 
'.M :.!;'.2!n ,I. 16-! 
:!0.8252 2.G78 
24.!3•1 2.701 

20,5023 2.223 
175111 1.67!l 
1; i;fli 2 ()\)d 

fc 

11;;;• 
I 51 
1.69 
1 ;o 
1 Pl 

1~ 
H~<l 
1 !19 

1 :IJ 
2{M 

2.15 
2.20 
2.1B 
2.i1 
21' 
2 19 
2.29 
2.31:1 
2.:Ji'! 
2 ,16 
2 Jtl 
2 :l6 

250 
255 
2.59 
2.03 
2.~·• 
256 
2.62 
2 67 
2.!il5 
2.:;.1 
2.73 
2 li2 
2 rn 
? R:~ 
2 IB 
2 ·ro 
2.71 
2ti? 
2.ti% 
2 ~·: 

2.58 
2.67 
VP 
2,fiR 

:? '.'~' 

a 

1119,3 ij,"1. 
rj~I; 7[;1 

l'11 10 
6!0 ,;g 
teo ao 
417.98 
o\713 22 
525 52 
501 iS 
37038 
254.02 
192.03 

185.Bl:! 
199.6'1 
171 ,11 
1l?32 
11088 
Hfl.8$ 
6~.J7 
75 9?. 
71,25 
70 fl,I 
6:,,05 
5•1S1 
J8 59 
,1-1 31 
d4.76 
,!O .~1 

::!8.23 
,11,08 

so 52 
5.t 50 
:1!5 67 
'.Ii'\ 7:1 
·11 23 
?i 35 
:J2 0,1 
:rr 1s 

Jc,02 
;iR~M 
.12 :;,t 
J-1 1fj 

3072 
pj !:16 

2<J 29 
17 ;,r, 
1~'fM 

F 

() i'!'i 
US5 
2 q 

2.17 
3.:w 
3.52 
2.74 
3.30 
358 
.! (17 
<l.<16 
,1 20 
3.97 
3.,16 
3.~i6 
336 
:; 73 
:J RH 
J.013 
J.51 
<l.5G 

J.:10 
4.41} 

4.<l<t 

'61 
,1 6~ 
3.J8 
3 27 
3 94 
,I ~7 

"' .1:m 
5.2i 
3,77 

50!:, 
[i 5? 
5 GI 
s e,1 
:'/02 
,l 12 
,j 3fl 
-1 17 

2.69 
2 7? 
2.2S 
1,71 
·;o~ 

SBT 

' 

' ' 5 
5 

' 6 
5 

5 
5 
5 
5 
6 
5 
5 
s 

' 4 

' 3 
5 

' 3 

' ., 
:1 

' :! 
" ;\ 

,, 
• 
5 
5 
5 

' ' 

U.Wt. 
(pc!J 

125 on 
1?5.00 
12son 
125 00 
125 00 
12[;00 
125.00 
1?.fi.00 
12S.00 
125 0') 

125.0-0 
l?.5 00 
125.IYJ 
125 00 
12500 
1.!5.mJ 
125.00 
1?.5 00 
125 00 
1?5 00 
130.00 
135.00 
1350".) 

135.00 
13600 
13$.00 
13fi00 
13S00 
\3f, uo 
135 00 
1:-15 00 
1;15 GO 
1:)5 00 
!:!5 UO 
13'i 00 
1:1s.oo 
1:l!i.Of) 
1:11; 0() 
nson 
1:11, on 
U~O/J 
l:J!:i.00 
13500 
135.00 
135 00 
1;15 00 
1:\5(\{l 

TS\ress EStress 
(tsf) (ts[) 

0 (.\10 
O 0.11 
OO!:i1 
0.0;2 
0 (If};',! 

0 11:~ 
0 133 
0.15<1 
0 17<1 
0 195 
0.215 
0.2:!6 
0.256 
0 277 
0.2!:?7 
OJ15 
n J:~e 
03!-Jf;l 
0.37!:cl 
o ,100 
0 <l;?O 
(lA,13 
0 ,165 
0 487 
0509' 
O.i'i31 
0.553 
0.575 
0.597 
OfliO 
06•12 
0 66'1 
0,61;16 
0.7ll8 
0.730 
0 75.3 
o.ns 
0 7q7 

0.819 
(lfJ,11 

0 £11;i3 
0./Jll!i 
0':l08 
0.930 
0%2 
0 fl74 
0,1.:i!', 

0010 
00:!1 
00fi1 
a.on 
(J.09:2 
0 113 
0 1:1..1 
0.15.J 
0.17<1 
OHJ.5 
0 215 
0 2.11:, 
0.256 
0277 
0.297 
0.318 
0.3,18 
0 359 
0 :-l7!l 
0 1\00 
0-110 
0.<1?8 
o,;«o 
0·102 
0 .t~,J 
(J <176 
0.<ll'!B 
0.500 
0.51~ 
0 !:i?4 
0 :,;16 
0 5•17 
0 559 
0.571 
0.::063 
0 595 
{l H07 

061:' 

0 031 
0 /iJ:I 
0 6!)!', 
0.6li7 
()€,7$ 

0.680 
('J70? 

0 714 
0 i'?fi 

u,, 
(tsf} 

0 (luO 
0.(1{)() 

0,00{1 
0.000 
o ono 
0 000 
0,(100 

0000 
0000 
0.000 
0.(IOO 
0 000 
000() 
a.OM 
0000 
0.000 
0000 
0.000 
o.ono 
Q 000 
O 00.t 
().0,,\ 

0 02d 

0005 
0.0<15 
0.055 
0.0!:\S 
0076 
001:;!G 
0(1:JJ, 

0 106 
0.117 
0.127 
0.137 
0 1J7 
(I !Si 
0,11:>H 
O l71l 
O H18 
0.1!113 
0.209 
0.?rn 
0.229 
0 2,lfl 
0.250 
0 t•fi(l 
/l,'?'O 

Co 

2 ODO 
2 (10\l 
2000 

2000 
2 0()0 

2,000 
2.000 
2.(){lQ ,~, 
? ()\)0 

2.00IJ 
2000 
1.975 
1 901 
l.!;lJ,J 
I 77~ 
1.719 
1 ti69 
1 6"24 
1.581 
1 550 

1.5!!1:l 
1.507 
1 ,187 
1.-1'38 
1,1,19 

1..t32 
1.,115 
1 J1;18 

1 382 
l 3!57 
1 3!>2 
1 33( 
l ;1?3 

13~ 
1?'Jfi 
1 :C:$-<I 
1,171 
1 ~bf.] 
I 2<17 
1.2:m 
1 2:::5 
I ::,1,1 
1 2()4 

11£);1 

1 183 
1 1 ·:~ 

N60 (N1)60 
(b!ows/fl) (blows/fl) 

2 S5 
3.Ml 
5 51 
7,73 
f?.43 
9 IS 
i 1.78 
15.:JO 
16.80 
1.t.<15 
11,47 
~.70 
10.11 
11 ,11 

10.65 
fl.66 
e.::rn 
7AJ 
7.51 
7.3.t 
7 25 
7,3<1 
6 95 
el,29 
5.f.18 
5.60 
5.fi•l 
5 t7 
5 20 
5.i:16 
'5 9d 
7 58 
5 ':i3 
5.60 
5 26 
ti..%' 

5.68 
f:i 41 
G 3i 
G 70 
7,,11 

6 27 
5W 
,1 fi~• 
,l,0~ 

3 51 
:, ~o 

f..11 
7.1~ 

11.02 
15 ,17 
16{(7 

"30 
23.55 
:mao 
:13.61 
2fi.9Q 

2293 
1£?.39 
19.~7 
21.70 
19.52 
17.M 
14..\0 
12 ,13 
12 19 
11 61 
11.2"-
11.22 
10.,ie 

~ 36 
8.63 
8.12 
7.!}3 
7.31 
7.27 
• 10 
!:\All 
10.:c,1 
·; !,3 
7.<10 

6.88 
6 :i7 
7.:.tO 
P..15 

H 02 
8 36 
9.16 
7.69 
~-68 
5 56 
·1 81 
,J lf; 

d ;'1 

So 
(tsf) 

0 $~7 
0.{'i!,l<I 

0.96$1 
1.365 
1.372 
1,.15£! 
1.966 
2.50:;l 
2.708 
2.23J 
1 695 
1.404 
1 J75 
t 715 
1.582 
1 d0<1 
1.165 
1 002 
0.915 
0 941 
0.921 
0.939 
0.870 
0.770 
0 702 
0.656 
0.679 
0.628 
0609 
0 tlfiB 
OJi,12 
0.923 
0616 
0.€•18-
0 5€3 
O!io:'l 
0.001 
0.711 
0.703 
0.775 
O.b63 
0.706 
0$<!7 
0516 
0 I.JG 

0.367 
0 :lllfi 

QC 
(1s1) 

Ii 37 
21.18 
3U7 
43.86 
,t,1,,t 

,;7 24 
Q3.62 

61 
87.64 
72.35 
5,191 
4552 
<17.85 
SS,5<1 
51 23 
45.65 
37.85 
32.61 
3242 
:10.76 
30.09 
:·I0.7 

26.49 
25.27 
23.06 
21.62 
2239 
20.77 
20.16 
22.13 
27.75 
30 5 

20.6,1 
21 69 
1il:!Jd 
17 03 
20.22 
?3.79 
2'3 5~ 
?.!i87 
28.71 
23.67 
21.75 
17 47 
15.2 
13 ;;'!l 
1~22 

Fe 
(%) 

Phf 
(Deg.) 

-1.1o!i9 52.71 

3.90719 41>.'ll 
5JlOZ14 48.!M 
6. l216J 48.94 
10.t-955 47 \16 
1 U!951 47.38 
e.936£11 47.93 
10.23<19 48.33 
11.214<1 4B 14 
1.1,0558 46.1:!6 
17.4HJ7 45 18 
18.97<15 43 86 
18.3226 43.70 
16.1775 44.05 
17.0225 J3.31 
18.6417 42.39 
22.1372 41.11 
24.BOEl8 <10.00 
26.1077 39.66 
28.8263 39,08 
29.7266 38.72 
29.0142 38.68 
30.8671 3tl.U9 
32.7937 37.24 
35.0715 36 54 
36.7119 36.00 
32,1<17$ 36.0,3 
3'2. 7585 35,<16 
362763 :-15.13 
38.7'i):i!3 35.56 
332318 36.79 
32.5983 37.2::i 
t.1.8344 J•t72 
36.2422 34.90 
43.5695 33 !;)1 
47.69:l 33.09 
•14.908 34.07 
40.6250 3<1.97 
41.0.!17 34.79 
:is.esg as ~6 

3G.2502 35, 7g 

aa.nas2 3.1 ,rn 
3J.33<13 33.8:-l 
38.6783 32.28 
38.0527 31.2d 
38.55<1•1 30.:?0 
,!J.~20? 30 0$ 

I.J 
\. 

~ 

..,, 
0 
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~\ -·······-· .............. ·--··--··--· ··--····-·- ·-·-······· -----·-···· ·--········ ·-·-····-·· ............ ·······-······ -········.1~1 .... ·········--········--··-··-····- ·······-··-·· ·············· ·-······-· ---···· Depth Sarr( 'AvgQl /IVgFs Avg RI AvgUd Qtn Afn le Q F SBT U. Wt ~ss ES tress Ueq Cn NGO (Nl )60 Su qc (/!) 1 (Isl) (Isl) (%) (fl) {Isl) (%) (pcf) ,,sf) (tsf) (tsf) (blows/II} (blows/II) (!sf) (Isl) 
15.584 <129.416 \8,28 05 2 74 ,17 :!3 3it'J2 2.t\97 i!IO 22fl6 2Jl!'i ' 1~FIDO 1 018 0.7'.ll< 0-!l!O ufi,1 •LB<I !:•.6" 0.53<1 17.98 15.912 4?.9.088 <l:1.7 2.02 ,1 SJ 28.04 5l'. 2'20P <C.027 2 !--1 57,!,ll's <1,1$5 1J5 00 1,(HO O 7!i{) 0,291 1.1!i5 11.07 12.79 1352 ,!,l.52 16.24 428.760 126.-14 5.3'1 <122 -16.<I ifld !i8 <1.259 223 16J.,7'2 ~ 26 11 135.00 'oo:, 0.762 0 J-01 1116 27.3<1 3U:3 3.882 126.55 HUi68 428.432 213.!? 10 81 505 -15.7 275.06!:1 5,080 2 ,a 215 rn 5 08 11 13\>JlO 1,01.!5 0 ,7<1. 0.3!1 1 137 <lS.29 51 d9 6569 214 16.696 428.104 378.5\5 14.03 3.71 ·15.73 -1/30.355 3.717 1.:16 d6Q.,lH :Di:! ,, 137.0!J \,107 0.78!:', 0 321 i.128 73 23 82.61 11.686 37666 17.22<1 427.776 3<1!.19 15.02 '" .iS.91 426. t:J,l ,tl!17 2.06 d?.t> 21:i d ,12 1' 1:Jf.l){I \le' 0 796 O ~al,.11 1 11tl ue 32 76 .:;; 10 528 :N1 29 17.552 427.4~6 31291 15.'13 J 9~ -12.1 3!34.6P1 J_!M9 ;i 11 :Jfl,l 7;:> ,; 9,o; " 1:Jfl{ll,l 1 !:,~' n MIO (l ,14?. 1111 f:.J ?,$ i\.'J7 9 66::' 312.M 

.......... 
Fe 
(%) 

40 557'.i 
32.7008 
20.1•117 
18.4600 
11.787 

1<1213<1 
f6(!82Q 

Phi 
(Deg.) 

3203 
37.60 
,i:;_13 

-15,55 
J7.!:'7 
47.46 
47,Q::. 

/\ 

\, 
0 

"'--1 
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ConeTec Inc. ,..,,-.... ,,,_:<irpretatlon 

Interpretation Qr '!elease 1.22 Rev. Formal: NU 
Aun No: \ 07·1210-1008·4276 

Imperial 

Job No: 07-804 
Client 
Project: 
Sile: 
Location: 
Cone: 
CPT Date; 
CPTTlme: 
CPT File: 
Northing (ft): 
Easting (It): 
E!evatlon (fl): 

User Inputs: 

Assumed: 

Civil & Environmental Consultants 
Pond Creek Mina • Williamson County. Illinois 
CPT-9 
Pond Creek Mine 
20TON A0211 
07/31/10 
09:17 
804CP09.COA 

0.000000 
0.000000 
445.7 

ft): 

State Parameter: 
Unit We!ght of Soil {pcf): 

i:::::z:o 
c:J:LI 
~See Below 

Material Tyogs and !Jnil Welnht (pcl} Phi Avg. Su Avg. ~ Fe Avg. le Avg. 
deg tsf ts! % % r- 1 ~!" ]Residual Soil 1-:1~ 2~ j 1 :_l~ I <15 19 I 28.0<: ( 2AO I 

Ground Surface Elev. ~ 
CPT area ratio: ~ 

Sae Below Copied !rom Cone Tee CPT Dstla rile 
----------------- ---------- -----------· ------------·-----------------· -··------- -·--·------- -----·------ ---------- ··---------- ----------- -------------------- ---------- -·-·---------- --------------·------ ·---------

Deplh 
(fl) 

0.164 
0.492 
0.82 
1 148 
1.476 
1.804 
2.133 
2 481 
2789 
3.117 
3.446 
3.773 
-1.101 
4.429 
4.157 
5.085 
5.413 
5.741 
6.069 
6.39B 
0.7213 
i.054 
7,382 
7.71 

B.038 
S.366 
8.69d 
9.022 
9.35 

9,678 
10.006 
10.335 
10.663 
10.991 
11.319 
11 a,17 

11.!HS 
12,303 
12.631 
12959 
13.287 
13 615 
13.9<13 
M.271 

14.6 
14 928 
15 256 

Sample El. fwgat 
(fl) (tsf) 

adS,536 
445.208 
,,-14,800 
44>1,552 
4.:1,t22<1 
443.896 
443.567 
443.239 
442.911 
442.583 
442,255 
441.927 
441.599 
ddl.271 
440.943 
<li!0.615 
440.287 
439.959 
439.631 
439.302 
438.974 
438.646 
438.318 
437.990 
437.662 
-'137.334 
437.00G 
A36.67S 
436.350 
436.022 
435.694 
•t35.365 
435.037 
434.709 
434.361 
434,053 
433.725 
433.397 
433.069 
432.741 
432.413 
432.085 
431.757 
431.429 
431,100 
<1ao.n2 
4.JO •144 

15.38 
W.82 
30.1 

43.87 
47.66 
45.87 
41.72 
37.44 
4'1.47 
59.57 
7047 
74.67 
8.:1.53 
104.as 
96.4d 
102.25 
98.2 
94.73 
8<1.93 
87.66 
69.12 
63.77 
53.39 
<18.17 
38.ili$ 
30.22 
2'4 
29 4 

28.31 
26.35 
25.07 
26.89 
22.8 
27.92 
29.<12 
26.23 
23 16 
20.42 
18.5!:l 
22.2 
18,1/4 
IS.Bl 
12.95 
11.94 
12 26 
11.19 
15 59 

AvoFs 
(!SI) 

0.2 
0.38 
0.63 
0.91 
\.19 
1.66 
1.06 
Ui2 
1-87 
2.65 
2.79 
2.48 
2.85 
:1.as 
3.96 
4.19 
4.51 
4.11 
3.<16 
3.515 
3.37 
3.03 
2.77 
2.<11 
1,98 
1.55 
1.:19 
1.:12 
1.17 
1.19 
1.15 
1.24 
12 
1.18 
1.45 

1-41 
0.99 
0.52 
0.49 
().51 

0.35 
0.26 
0.21 
0. H? 
0.1? 
O.H! 

0.3 

Avgnr 
(%) 

1 27 
!.92 
21 
207 
2.49 
;1;52 
3.98 
,1 06 

" 4.44 
3 95 
329 
3.37 
3.72 
<1.11 

4f 
4.59 
.t.3<1 
4.08 
4 07 
<1.87 
4.76 
5 19 
d 99 
5.15 
5 12 
d 89 
d5 

' 14 4 53 

" ~ 7'8 
528 
.t 22 
<i 92 
5.39 
4,29 

2 55 
2f~ 
2.28 
1,91 

1 65 
1 59 
1.55 
1.51 
17 

" 

AvgUd 
(It) 

-2.~9 
·12.01 
·9.01 
-321 
0.07 
0.07 
0.25 
0.3!:"' 
0.86 
0.23 
1.85 
•0.62 
t.85 
1.8 

2.45 
0.62 
1.13 

4.32 
sm 
•2.2•1 
4 69 
3.08 
7 53 
<1.9 

10 2G 
11.57 
12 o:~ 
11 46 
11.87 
15.1 
14.55 
13.4 
9.91 
108,j 
10.88 
11.38 
10 us 
11.83 
14.43 
,15 47 
50.20 
56.5'3 
52.01 
59,86 
ntU!l:l 
,'J.-14 
R7 '.1fl 

Qlq 

(tsf) 
Rio 
(%) 

1•199 ,tg l.301 
O,IJ.553 1.920 
58H.317 2097 
610.'129 2.078 
515,64 2 !i02 
405 8?.9 :'l 6:?8 
311 949 3.!192 
242.413 4.077 
25.:,117 4.222 
3Qd 781 ~.463 
326.292 3 971 
315.t55 :t:105 

328. 793 3.382 
375.898 3.729 
.J23.:W3 ~.119 
320,731 ~.111 
289-2&1 4,609 
203.01 4.:-155 
222.905 ,t.092 
2\6 219 4,080 
1G3.425 ,L905 
143 f,44 4.785 
114719 5.233 
98 9637 5.05<1 
7G.i:l89\l 5 216 
58 5876 5.220 
!i:l.i:iY.19 ,: 91:10 

s,1 :n .i.s,~ 
5! 068 4 il2\ 

.\6 ,1162 •!.ti24 
431414 4.706 

,13Jn 4,914 
Ji.,1772 5.-125 
,15 202•1 •I 335 
46.7326 5.053 
,10.1121 5.533 
35.1046 <1.-121 
30.2103 2.648 
26.8524 2. 758 
31.7192 2 ;-j87 
25.2132 2.025 
21..1099 1 7,11 
169872 1,7•1:J 
15 27!1!', 1 725 

15,<1:1:i 1 67!:l 
13.7~0~ 1 !JG~ 
19 ;!H8 1 ? (I~!-, 

le 

1 37 
1.ii,.l 

1 H~ 

urn 
i 79 
191'1 
2.07 
1: 1:_l 
2.13 
2.11 
2 06 
1 39 
1.99 
2.00 
2.07 
2J)7 

2 " 
' 14 2.15 
2.15 
2.~9 
2.:.H 
2.<10 
2 42 
?. 50 
2.!-6 

-~ .:59 
2.5<5 
2 55 
?.61 
2.i:l<I 
2 65 
2 T2 
2 60 
2 6<! 
2 71 
2.HR 
2 !i8 
?.133 
2 b4 

2 58 
?fl/J 
2 6H 
2.i':l 
2 12 
?HO 
;• ;a-1 

a 

15.01.,t.:1 
dd6. 15 
51:!i,29 

610 71 
s1s o.; 
,t(JS!{1 
:,11 \l~ 
2•12 ,11 
',!!;,I 06 

:m<.1.7e, 
326.25 
:l!S.6~ 
326 ;5 
:17s.se 
323.34 
320.70 
28'?23 
20:,,,_93 
222.83 
218.2<! 
11':'l :;!:, 

1,13}50 
I 1,161 
:Je_go 
76.55 
5A •15 
r,:i ~G 
5<1.:J(l 
50.9•1 
Jfi,24 
-12.98 
a::i J~ 

37 :!B 
,15 {_lg 

r\6.62 
-1060 
:H.9!1 
:10.10 
'e'.6 72 
31 2f:l 
2,1 7~ 

20 91 
H5.52 
1<! 75 
, .. 81 
I I !(l 

\.~ ~1:: 

F 

1M 
1,91 

2~ 
200 
250 
3~ 
3~ 

•oo 
,! 22 
.$ •16 
3 97 
3.31) 
3.38 
373 
4,12 
<l.11 
4.6! 
•U.6 
40:? 
•I.OB 
4_!>1 
,I 79 
5_;,,1 

506 
5.2:l 
s,2:1 
s.or1 
,1:,11 
,\ 23 ',,, 
,1.n 
,1 93 
.5 44 

4.35 
5 07 
5.b5 
,l.:.14 

2 613 
2 77 
2 ,12 
2cm 
1 78 
I ;!, 
1 7.;;, 
1 /,l 

I"'"' 
. " 

SST 

' 6 
6 

' ' 5 
5 
5 
5 
5 

' f, 

6 
5 
5 

11 
11 
5 
5 
11 ,, 
3 

3 

' ,1 

3 

' 4 

3 
3 

5 
5 
ri 
6 
6 
5 

5 

U.Wt. 
(pcf) 

125,00 
125 UO 
12$ 00 
125.00 
125 00 
125.tkJ 
1lS(lO 

12!i.00 
121500 
12!5.00 
12500 
12t;()() 

12~- 00 
125 00 
125.00 
1?.5,00 
125 00 
125.00 
1:.'50() 
125.00 
125 00 
128 00 
125 00 
12500 
1:1500 
1:J500 
13500 
l:15Jl0 
t:.16.CO 
13S.00 
13!;na 
13500 
1J5.CO 
!3!,00 
135.00 
135.00 
135 00 
1'15.0'J 
1J5 00 
1:15 00 
13500 
1JSOO 
1:,sor1 
135 00 
1:iseo 
1J!,On 

1Y"'"' 

TStress ES1ress 
{Isl} (Isl) 

001() 
O,O;H 
0.051 
0.07? 
0.0$,> 
0 11:1 
(l,13.:\ 
0 !~-• 
017,:, 

0.195 
0.215 
0236 
0.256 
0277 
0.297 
0318 
o 3;~a 
0 35? 
0.3/9 
0 '100 
0d20 
{l_<ld\ 

04'31 
0<18.'2 
0 50?. 
0.526 
0 5•l7 
0 569 
0.591 
061:l 
0.6:JB 
0 657 
0.660 
0.702 
0.724 
0.7Mi 
0,7b!: 
0.7W 
01312 
0 fl35 
0 /:JS/ 
oen 
0.901 
0 9?.:l 
Q<l,\!j 

0~67 
(lC.-1(1 

0010 
0 OJ1 
0051 
0 OIC 
0.\192 
0 113 
0 P3 
0.15<1 
0 j/J 

0 195 
0.215 
0?.,16 
0 256 
0.277 
0.297 
0.315 
o,:.Js 
0.359 
0 ~179 
0 ~00 
o ,1,io 
o,ldt 
0.~131 
Q.itl?. 
0 <195 
0.507 
0.519 
Oli'.'11 
05,1:; 
0 554 
0 566 
0 578 
0.590 
0.602 
0.61-1 
0.6;!6 
0 l)~-IP. 
0650 
0602 
0.'57J 
0 685 
0.697 
0 7,.1~ 

0 7?.1 
on:i 
0 i',1)5 

ll /':);• 

u,, 
(!sf) 

"coo 
(J 00(1 

0 000 
0.000 
0.000 
0000 
0.000 
0000 
0.000 
0,000 
0.000 
0000 
0.000 
0.000 
0.000 
0,()00 

0000 
0.000 
0 000 
0000 
0.000 
O.tl..'Xl 
0000 
0,000 
0.007 
0.018 
002!'1 
00:-18 
00<!8 
IJ 059 
0.0!;i':l 
0079 
0 059 
0.100 
0 110 
0120 
0 130 
0.ld() 

0 15! 
0 161 
0 171 
0,18! 
0 1::1:! 
0 :!02 
0 21? 
0222 
() 2.1:1 

c, 

2 (1(10 

2 ()()Q 

2.0-JO 

,! uoo 
2.0()() 
2 11("1 
2000 
2 IJOO 
:i'.C<X.l 
2000 
2000 

"')() 
1 975 
1 901 
1 83•1 
1.77<1 
1 71? 
1 d6£1-
1 l'i?d 
1 581 
1 5<12 
1 506 
l ,!72 
1 ,l<ll 

1.-121 

\.105 
1 J!!tt 
1:171 
1 :lbli 
1 :J.1:1 
1 :i;:g 
1.:,10 
1 302 
1 28£1 
1 27~ 
1.26-1 
'\ 2!:.2 
1,i!,11 

1 229 
1 :,>fil 
1 208 
1.197 
1 107 
1 17::l 
11(,~ 
1 1!19 
1 1.1,-1 

NSO (N1)60 
{blows/It) (blows/ft) 

2 43 
J d,.l 

5.:10 
Hm 
8.cll5 
S<ltl 

8.rJ2 
71•1 
9 21 
1225 
14.16 
IJJ5d 
16.57 
20.5-1 
19 50 
:wrm 
20 38 
19.65 
17.71 
18.31 
15.27 
1d_2:~ 
12 39 
11.~1 
9 37 
7.63 
721 
7 35 
705 
615 
6 51 
6.7G 
6.20 
7.11 
71:i<I 
7.00 
616 
516 
'81 
5 45 
,J 52 
,1.\J6 
3.36 
3 16 
3 23 
3.(M 
,i l\~ 

'87 
6.08 
1061 
15,39 
17 33 
17 (l\) 

16"" 
15.49 
1P, <11 

:?<S.50 
28.31 
Zfll8 
32 73 
39.03 
35.76 
36,Cf! 
350d 
32.80 
28 7S 
28.fl6 
2:1.56 
21.43 
182d 
113 30 
!J.~I 
10.72 
!/)01 
Hl 09 

9.57 
9 06 
fl i;i5 
8fl9 
e..o1 
g 17 

9 75 
8 9:J 
7 71 
640 
5 91 
0 6-1 
5 41:', 
4,7J 

'01 
3 73 
3 77 
3.!i2 
,115,1 

So 
(tsf) 

0 <l76 
0.613 
0.93(1 
Ut56 
1.<l73 
Id 17 
1.288 
1.15•1 
1.371 

1.836 
2.175 
2.304 
2.609 
3.221 
?..!:177 
3158 
3.030 
2.922 
2,61£1 
2.702 
2. 127 
t 961 
1.639 
1.476 
1.175 
0919 
0.862 
089,J 
0.8513 
().797 
0 756 
0.7ll1 
0.685 
0843 
0.88!) 
0.789 
0.693 
0.60H 
0 550 
061:;1 
O.!i:'15 
0.462 
0.37:j 
0.341 
0 35() 
ll.311) 

O 4S;: 

qc 
(Isl) 

Hi.4 
Hrn 

30,lfi 
43.83 
-17.c36 
dt, 07 
41 72 
37,,14 
44.d1' 
59.57 
70.<16 
74.68 
8<{.52 
10<i.32 

"'·'" 102.2,1 
98.19 
9•1.7 
!14.9 

87.67 
69.09 
63.75 
53,34 
,If)_ Id 

38.39 
30.15 
28.33 
29.33 
28 23 
26.25 
2•1.08 
25.81 
22.74 
27.85 
29.35 
26.16 
:;3og 
20.:is 
18,IS 
21.91 
17 82 
15.40 
12 6i 
11.56 
11 85 
10.73 
1i; 0'1 

Fe 
(%) 

1.1 Hlf:13 
5.03728 
5 98332 
5.7973 
7.8rl25 
l2,M18 
14.800'3 
16.6663 
16.7567 
16.2268 
1-l..-167 
12.725 
12.7342 
13.0225 
14.94132 
i<\.9718 
169,103 
16.89d 

17 3092 
17.<1182 
22,0488 
22.Et?Zr.l 
2.6.3327 
27.4055 
30.8807 
34,4161} 
3,1,9;~72 
33_,1.19 

33.1117 
35.9001 
37.2699 
37.7669 
41.7S46 
35.267 

37.1rJ99 
40.7787 
39 5?08 
34.5204 
37.0571 
32.6826 
:).; 48<\8 
36.5971 
39.9818 
42. t6:!7 
<1Ui7'? 

45 7!08 
dQ03 

Phi 
(Deg.) 

52.29 
49.17 
48,7!;! 

48.9<1 
•tll.25 
47.2.5 
-16,11 
d4.9t) 
45.H!: 
40.00 
46.30 
46-16 
46.34 
46.92 
46.26 
40.23 
45.77 
45.:13 
<14.57 
'1<147 
43.08 
42.43 
41.28 
40.51 
39.12 
37.61 
37.11 
37.11:1 
3'5.82 
36.25 
35.82 
35.89 
:i:,1.99 
36.11 
36.J1 
35.49 
34 60 
33.68 
32 94 
33.92 
32.46 
31.40 
29.1.!!:l 
29 15 
29.?.1 
2e_3g 
:i\J 65 

/'1 

I. 
t 

"'l 
.., 
(; 
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-• --•------- --•---••--•-• -•-----••••----•---•---••--••-.. ••••• --••••••--- •-••-••••--• --•-•••••-•-• --•••-•--- ----••+••••--•• --••-••• ;,,,-----..\ •••••• •--•-•••••-• --•••-----• ----•••--•• •--•-•-•••H•• •--•-•-••••-• ------- •------•-• Depl/1 Saf AvgOt AvgFs AvgAI AvgUd O!n Afn le Q F SST U.w' '· ass EStress Ueq Cn N60 (N1)60 Su qc Fe Phi (fl) \ (Isl) (!sf) (%) {fl) {Isl) (%) (pcf) ,rsf) {Isl) (!sf) (blows/ft) (blows/ft) (lsf) (Isl) (%) (Deg.) ·-------------··------
1s.ss,1 430.116 23.7,1 0.4d 1.fl<l 07,72 29.5l:i06 l 936' ,:,5;: 21:'.85 1 (18 ' 1:!!;(,{1 i 012 07!N Q",'<IJ 1 1.1\) 5 70 6 !iO 0.7{),l ~-3 1!:I 31.5153 3;j_4-3 15.912 o\29.788 29.33 0.05 2.69 106.GI 36.?.<111 3004 2 57 3!:i :J7 :i oe f, 1·,5 QQ 1(M4 O ic\1 0?53 1 1:12 7:22 !U7 0.8°/6 28.iifi 33.9566 3,l 68 16.24 429.460 38.72 1.<1$ 303 103.37 117.514{! 3.929 ;Ui6 4fU'1 '1.00 " 1:i5.00 1.056 on:, Q 21J.3 1.n:::,-1 9.55 10.73 1.16ti 38.08 33.5CT 36.34 16.563 429.132 56.1fl 2.18 3.08 102.93 68,,!gt,9 3 956 245 67.69 d.QQ 5 1:115.00 1 07U 0 80.f, 0.27<1 l 115 13 22 14 73 1.706 !15.5<1 28.5538 38.<ld 16.896 428.804 60.78 3.03 4.!}8 65.61 73.0777 5.077 2.51 72 58 .5 11 11 137.00 1.101) 0.617 0.28<1 l 107 f.l.78 16.:36 1,$,18 60.37 31.21:!8 38.85 17,224 428.476 00.94 2.78 5.46 60.44 00. 1007 5:iflO 250 58 i,.: 0 S2 3 t:lfl 00 l 123 0 il;.!9 O'J.!lrl 1.091! 1'2.92 1,1._g~ 1.542 50 56 35.2823 37.75 17.552 <128.148 43.07 2.33 54 23.93 49.8334 5.558 265 -:19,66 558 3 139.00 1.146 0 l:M1 0.30d l.{lf/0 11.25 12.26 I ,2'f.18 42.92 37.7700 36.70 17.88 1127.820 39.51 1.86 J 71 •0.56 t4,9(142 4.851 2 63 1,,\.90 4 1'5 ,, 1,1<) f.l{) l 168 o sr,,1 031'1 1.062 10.<'7 11 12 1.1$7 39.51 37.026 3611 18 208 427.<192 41.11 1.74 4 23 0.62 4f>.Oti<-11> 4.359 '2.[19 J6.{ltj 4.~16 ., 141.flU I 1?1 fJ /-161 0.325 1.0N lQ.,17 11.25 1.236 <1111 3<1.99-35 36.27 18.527 427.163 J.1.12 um " 2.12 ,15 372,1 J.210 2 59 ,15 ~~5 '21 $ 14?,0(1 1 ?15 o88Q O"J3!", 1 0\'113 10"" 11 13 1 -235 "' ~M.70!.id 36.17 18.865 426,835 45,7 I.SJ ' ,)_37 J9.81<1 ,l.116 2 55 tl(:'.7g 1J 12 5 j,\3,00 1 ;i:1ic, Ofl9~ 0.3•15 ! 058 11 ,,o 1207 1.377 ,1S.6B J3.02'.'5 3G.72 19.193 •126.507 ,13.86 2.11 ,1 81 •I.IF .t7 0298 ,l 953 2 6:'I ~7.(11) ,I f)lj ., 1,!,I UO 1.?!il C!.W!i 0 . .J.55 1 Q!,1 11.:16 11.93 1.319 43.fl3 36,6851 36.38 18.521 426.179 36.52 1.92 5 26 IU!n 38.2,..'Kitl !j.J,tg 2 {;? 3tl 2!> 5 41:,l :, 1,1500 t.2tl5 {l ':ll:~ 0 366- 1.043 9.91 !0.33 1.();JI 36.44 41 47SH 35.17 19.849 425.851 49.37 2.52 s., 12.80 !.il.5286 !.i.:NJ 2.62. 51 43 5.25 ' 146.00 un9 0.9'~3 o.:~11) 1.0~S l?..i2 13.17 1.488 49 2S 36.28'5 36 91 20.177 d25,523 60.r\f! 3.37 5.SO ·1.34 62 50fi~ 5.697 2 Stl fi2 52 5 70 " 1,J7 O{) 1:n3 0\MR 0.~:i1-,113 1028 15.39 15.02 1 8~1 60.5 :i<l.8•1:;'6 38.02 20.505 425.195 75.15 3.54 "' •5.82 76 B<i<l3 .t.797 2,17 1fHl8 .t 78 " 1•18.0(l 1.-Y,7 (),9!}0 0.:Rl6 I O?O 1809 18.46 2.21:15 75.1!? 29.54$5 3~.17 20.833 42<1.867 74,98 3.23 ,i;,1 -7.5 75 5377 <l.309 2-'1& 7S.59 ,I 3'! ' j,lfl.t"J l.:;lt!l 0.>!7<1 Q.\07 1.013 17 8d 18.07 2.279 751l3 28.4777 39.09 21.161 424.!539- Sl.59 2 3 Bf! .J.~ GO 76f;5 3.M5 25'3 50 HO ~-9t'< 5 1i;cco 1 .,\\Jf> O,;Jtl~ 0 417 lt}{lij 12 7\.l 12.tl~ 1.55d 51 6~ 3?..281.i:', 36 lcl<I 21.481;1 112,1.211 88.88 J i; !', OR ,J !'IA e7 2AOS S 1110 ;'.:11' 1)7 :i,i ~- 1,1 " \,''111';' I ~;10 !fl\).1 l~ ,i27 0 89!;l ~I :lQ /-;1 -;; ? 711 al:l.O?- (!$ 04f1 39.87 
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~ 
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ConeTec Inc. ·erpreta!ion 
Interpretation if' lelease 1.22 Rev. Formal: 
Run No: f 07-1210-1008-4243 

NU lmpe1ial 

Job No: 07•804 
Client· Civil & Envfronmenlal Consultants 
Project Pond Creek Mine • Williamson County, 1111nols 
Sile: CPT•10 
Loca!ion: 
Cone; 
CPT Dale: 
CPT Time: 
CPT File: 
Northing (ft): 
Easting (ft): 
Elevat!on (fl): 

User Inputs: 

Assumed: 

Pond Creek Mine 
20 TON AD211 
07/31/10 
08:35 
804CP10.COR 

0.000000 
0.000000 
442.1 

Waler Tatle Depth r!); 
Nk: 32.3 
State Parameter: 
Unit Weigh! of Soll (pcf): 

DI:] 

r,:,--i 
~See Below 

Material Types and Unit Welaht fpcl) Phi Avg. ~ ~ ~ !£..filf!..,_ 
__ deg tsf Isl % % 

~]Residual Soil Ci9.4~ ) \.77 I 57 88 \ 26 e.- I ?.3tl j 

Ground Sur/ace Elev. Cfil1J 
CPT area ra!io; ~ 

See Below CoplorJ horn ConeTec CPT Data FIie -------·-·-········-····-·············-··- ··-·-··-- ···········- ·•··•·····•· ••••········ -···-···-· ·········-· ·············- ············- ··········- ·--········· ·········-················---·········---···--··· --·····-Deplll 
(It) 

010.t 
0492 
0.82 
1.148 
1.476 
1.B04 
2.133 
2 461 
2.789 
3.117 
3.445 
3.773 
4.101 
4A29 
<l.757 
5.085 
5.413 
5.7"11 
6.069 
6.398 
0.726 
7.054 
7.382 
7.71 

8.038 
B.366 
8.694 
9.0:12 
9.35 

!-) 678 
l0.006 
10.335 
10.G63 
10.991 
11.319 
11.647 
11.975 
12.303 
12./J31 
12.959 
13,28i 
13.615 
13.9,13 
14.271 
14.6 

14.928 
15.25H 

Sample El. AvgOI 
(ft) (1st) 

d.:11.936 
4<11.608 
441.260 
440.952 
44-0.624 
440.296 
439.967 
439.639 
439.311 
438.983 
438.655 
438.327 
437.999 
437.671 
437.343 
43i.015 
436.687 
436.359 
436.031 
435.702 
435.374 
435.046 
434.718 
434.:!90 
434.062 
433.734 
433.406 
433.078 
432.750 
432.422 
432.09~ 
431.765 
431.437 
431.109 
430.781 
430A63 
430.125 
429.797 
429,469 
429.141 
428.813 
428 485 
428. 157 
427.829 
427.500 
427.172 
426 8•14 

22.84 
28.66 
30.14 
41.06 
62,23 
70.49 
63 39 
6<1.76 
67.64 
62.00 
61.6 
49.8 

35.16 
23.8 

20.99 
23.58 
20.07 

28 
27.78 
23.67 
22.65 
23.86 
19.8 

17.31 
18.65 
15. 11 
ld.94 
15.71 
20.24 
21.26 
21.52 
22.36 
18.99 
14.81 
15.17 
13.83 
11.53 
12.82 
13.05 
1303 
14.48 
14 G4 
13.29 
16.42 

·19.35 
23.7 

26.27 

/wgFs 
(1sf) 

0.17 
0.4 

0.52 
0.62 
0.9 
1.29 
1.44 
1.42 
1.58 
1.55 
1.76 
1.64 
1.26 
0.9~ 
0.63 
0.!1 
1.08 
1.25 
1.26 
0.97 
0.83 
0.78 
0.6-t 
0.59 
0.73 
0.63 
0.58 
0.66 
0.82 

'·' 1,1,1 
1.16 
UJ6 
0.82 
0.79 
0.74 
0.56 
0.4!i 
0.,1:i 
0.41 
0.43 
043 
0.47 
0.51 
0.75 
1.01 
0.8?. 

Avonf 
(o/oJ 

0 iti 
1.4 

1.73 
15 
1.J-t 
1.83 
2.28 
2.19 
2,'J-4 
2.'19 
2.86 
3,29 
3.59 
3.96 
3.9<1 
:l8 

4.15 
<l-'16 
4.55 
4.09 
3.65 
3,26 
3.2<1 
3 42 
3.9 
•t15 
3.89 
4.15 

'·"" 5.19 
5.29 
5.2 
5 57 
5.55 
5.19 
!i.37 
4.!:12 
3.52 
3.:J 

316 
2.;18 
2.97 
3 56 
3 08 
3.06 
•!.25 
:'111 

AvgUd 
(fl) 

0.$3 
·1Jl5 
-6.33 
·7.39 
·3.7'? 
-0.76 
·1.3<1 
·1.66 
.\ .64 
·226 
·2.61 
·3-46 
·O 53 
5 . .tli 
15.36 
17.32 
16.35 
13.72 
13 97 
20.99 
20.09 
20.76 
24 65 
30 50 
29.81 
:J0.69 
35.5 

39.1$7 
39.19 
18.66 
14.2 
0.19 
·6.84 
•7.21 
-6.65 
·5.98 
-,!.61 
·3,23 
-2.06 
·0.78 
12.21 
15,15 
20.09 
25.66 
19.7!? 
-s.:n 
-R 01 

Ola 
(!sf) 

Ria 
(%) 

2'!27 29 O 745 
931 ,ti83 1.396 
587.098 1,726 
571 2155 1.513 
673.58 1.448 
G2•1.1!!8 1.!!33 
,t7<l 499 2.2715 
420.032 2.198 
387.039 2.:H2 
317.065 2.505 
286.%7 2867 
221.006 3.309 
148.88 3.610 

gtl.1277 3 996 
81.156 ,t.011 

87.7022 3.8ll9 
~13.3976 4,197 
96.72•12 4..522 
92.5575 4.598 
75.9624 4.166 
702128 3.7:H 
71.fld66 J.J31 
S7.361J 3.30B 
48.4398 3,506 
50 7385 4.023 
39.4655 4 319 
37.7301 <I O:.lO 
38.,199?. ,1.293 
J8 4809 4. 173 
<19-'1891 5.:1:.ie 
48.6703 5,,159 
J9.2061? 5.:H5 
40.'12,I:~ 5.789 
30.3493 5.612 
30.3001 5.469 
26.i74•1 5.656 
21 4.907 5.204 
2~47:YJ 3.N1 
~:13J66 3 514 
22.rn19 3.362 
2,l B500 3 156 

24.:)q 3.1'18 
21 6SB,t 3. 79,1 
26.!iJ91 3.291 
30.8!:l 11 •l.O i5 
37 4028 ,I_J,13 
40 79157 3 2<1,1 

lo 

1.10 
1.,15 
1.62 
1.57 
1.52 
1.63 
1_·,-;-
1 7P. 
1 tl2 
Pl\_\ 

I 96 
207 
2.2() 
2.35 
240 
2 :,; 
236 
2.39 
2.,1 
2-'1;1 
2.<!2 
2.38 
2 ,15 

?. 52 
2 f,4 

2C5 
2.fid 
265 
2.57 
2.64 
2.6!:> 
2.tl-1 
2 72 
2.3! 
2 79 
211-1 

2.Sll 
213 
2N 
2iJ 
2.ro 
2ro 
2~0 
2~ 
2m 
2.~ 
?~ 

Q 

'l.':!?.72.S 
9.11.68 
~!37.88 
571.n6 
673.?1 
02:t.28 
,l/.<1.57 
tl,!O 10 
3P,7 10 
317 77 
287.01 
221 23 
1<18.92 
95.96 
B076 
87.29 
!:13 03 
96.td 
92.2f 
75 -54 
ti9.!!0 
71,25 
5689 
,17.8~ 
50 21 
36-95 
3715 
3185 
J7,!!6 
.19 23 
4SA6 
49 21 
4053 
:!0.,14 
:10 38 
r.€.8•1 
21 51:i 
23.51 
2:u7 
22 7<l 
2<170 
;:.'!21 
21 ,13 
213 27 
JO 69 
J7 <If, 

,l()tlf 

F 

0.7d 
\.'10 
1 i:J 
1.51 
1 "-S 
1.83 
2,213 
2 :20 
2.34. 
250 
2 P.7 
3.31 
:'161 
4.00 
4.0:~ 
389 
.l.21 
,! 5d 
4 61 
~.1!:I 
3 76 
3 :is 
3 :td 
J.55 
,1 07 
,l.3f.! 
<l.M 
,1.(16 

,123 
5.:!6 
!:i-16 
5 3d 
!i 7i 
5.l:10 
!',115 

5.6<1 
5.19 
3.7~1 
3 51 
3 36 
:! 17 
3 17 

3" 
3.:n 
,110 
4,,1,1 

~?4 

SBT 

7 
6 

6 
7 

7 

6 
7 

6 
6 

' 6 
5 

4 

' " ' 5 
5 
5 
4 
4 

3 ,, ., 
' 3 

' ' 3 
:, 
3 
3 
3 

., 
5 
5 ,, 
5 

U.Wt 
(pc!) 

!\:"..; 00 
1250◊ 

125 00 
12$.00 
125® 
125 co 
125.CO 
1n;oo 
12500 
125 00 
125 OU 
12500 
125.00 
125 00 
125.00 
125 00 
1/!"5.(Xl 
125.00 
12500 
125.00 
125 00 
125.00 
125 00 
125 00 
13!) 00 
1:m.00 
1J500 
1;15 (10 

1:15 00 
13f, 00 
1:Jf>.00 
1J50U 
;:;5 ori 
135 00 
135.00 
13500 
135.00 
13<'-.. 0'.l 
1:15 Ot.l 
1:~5.00 
1:15.00 
!~15 00 
13500 
13S.OO 
!:JSOO 
1'1500 
1:1!5fl!) 

TStress ES1ress 
(tsf) (!sf) 

001() 
0.0;!1 
tl.0:'-1 
O.Oi2 
0.09<'. 
0.113 
0.132' 
0 15·1 
O.!l<I 
O.ttlS 
0.215 
0.236 
0.2.!:6 
0.277 
0.297 
0.311! 
o.:me 
o.:Hi9 
0.379 
0-'100 
0.'120 
0 ,1<11 
Q,<161 
o.,1a2 
0-~•02 
0.525 
0.5<l7 
0.5\:l\! 
0.!i!.H 
o Gt3 
0 635 
0 651 
Oi:i@ 
Q.702 
0 72'1 
O.'NG 
0.71:)1;) 
0·1tr◊ 

0.812 
0.836 
0657 
o er,i 
0.901 
(1.9?3 
0.945 
0 ?6i 
(1:1<;'10 

0 010 
0031 
0 051 
0072 
0,0\:"12 
0.113 
0.1;1,~ 
0 15'1 
0.174 
0.1£15 
0 21,\ 
0224 
023d. 
0.2-iS 
0 2ti5 
0.265 
0276 
0.286 
0.296 
0.306 
0.317 
0,327 
0,337 
0.3•17 
0.358 
0.370 
0,3!;1 
0 j~;:I 

0.4C6 
0<111 
{),1';!9 
Q,1-11 

0.,103 
0JQS 
0 A77 
0 ,1'3Y 
0501 
o:;12 
OJI?<! 
0 1'16 
0 .<;JI;\ 

0 -,RO 
0 572 
O btt<l 
(!~<JI, 

0.<:'tl!:'. 
() fi?(l 

Ueq 
(!sf) 

0000 
0.000 
0.000 
owo 
0.000 
0 000 
0.000 
0.000 
0 000 
0.000 
0.001 
0.012 
0 0:?2 
0.032 
0042 
0053 
0.063 
0.013 
0.083 
0.094 
0. !04 
0 114 
0.124 
0 i3<l 
0.1•\!i 
0.155 
O 16ti 
0.115 
0 11:!0 
0 195 
0.20!5 
()210 
0 221 
0 ;,37 
0 247 
0 2t;7 
(/.<!6f 
0?:78 
0 r'.H!l 
0.2!:18 
03U6 
0,319 
0329 
o,:;:-19 
0,3'19 

o.:1r,o 
0;,::;1 

Ca 

2.0-:)0 

i:'.000 
2 OOQ 
2.000 
1.000 
:?000 
2.000 
2000 
?.000 
2.0-:J0 
2.000 
2000 
2.000 
2.000 
1.980 
1.942 
1 !:105 
1,871 
!.836 
1.807 
1.777 
1 7<l9 
1.722 
1 ti97 
1,672 

l l'i45 
1 r,19 
1.59<1 
1 !">71 
15<1tl 
1 ::,27 
1 5-:")6 
11181.'i 
1J.67 
1.4•18 
1.431 
1,113 
1.:137 
1:,1111 
l :/66 
l,~51 
1.336 
1 3;;,> 
1:l(J'i' 
I 2'1~ 
l_'.,?!{;""'.. 

1 ;,{/; 

N60 (N1)60 
/b!ows/rt) /blows/fl) 

3:-i<l 

•l.i.if:I 
5.17 
6 ~,! 

IQ,3d 
12.13 
11.4'1 
11.7:i 
12.13 
11,70 
11 93 
10.08 
74g 
5.,11 
d. !!6 

5W 
5.98 
5.J7 
6A7 
5.51) 
5 2.9 
546 
.t 615 
4 20 
'1.59 
390 
~&1 
4.0t'l 
5 0,1 
5 51 
5.6«' 
5 63 
!:i.18 
,1.23 
4.?.9 
1! 02 
3.<14 
3!")7 
:~ 60 
:u:,a 
3 HI 
:i.90 
.1.73 
4 35 
5. 18 
0.2f> 
~ 53 

tU:,7 
:?.3?. 
10.35 
13.ttfl 
20 .. 
24.27 
22 Si 
23 ,l(l 
2d.87 
23.,10 
23 BB 
2tl.15 
1d.,9!;} 

1081 
9.63 
10 ,15 
11.AA 
1210 
11.89 
10.0~ 
9.<10 
9.56 
8.03 
713 
'l.tiB 
6.42 
fi.22 
e,11 
7 91 
8 53 
'56 
B 77 
l.6!J 
6.21 
13,22 
5.75 
.'1.f:11:l 
'198 
<1.97 
•UIO 
5.?.3 
5.20 
J ;i,i 

5 70 
6 )'1 

f.1.03 
e ~10 

s, 
(tsf) 

0:107 

0867 
0.9~2 
1.i?69 
1.924 
2 17£1 
1.958 
2.000 
2.089 
1.916 
1.900 
1.53-~ 
1.oi;1 
0.721:1 
0.6-11 
0.720 
0.797 
0.856 
O.O<la 
0.720 
0.6H8 
0.725 
0.599 
0.521 
0.502 
o.45?. 
0.446 
o.,169 
0 6ml 
0.6:.!9 
0.647 
0.672 
0 567 
OA:'17 
ll.4<17 
o.-!05 
0.333 
0 372 
0 :-179 
0 378 
().J22 
0.-123 
0.38<l 
0 480 
0.570 
0.70•1 
o 1e,, 

,, 
(tsr) 

0:2.8<1 
28.68 
::Uttt 
,ll.11 

62.26 
70.5 
63.4 

(Sd.77 

e,7.65 
62.1 

61.61 
,19.83 
35.17 
23.76 
20.89 
23A7 
'--597 
27.92 
27.69 
23.54 
22.52 
23 73 
19.64 
17.12 
18.46 
1"1.02 
1J.,72 
15.<16 
19.99 
2L15 
2TA3 
22.36 
1?,0<l 
ld,85 
15.21 
13.86 
11.56 
12 8<1 
13.07 
13.03 
!ti.A 

1,1.4,1 
13.16 
1626 
19 23 
23 7'J 
::'6.3?. 

Fo 
(o/o) 

Phi 
(Deg.) 

-1.:J2:F3 sa 1>.."! 
2.2D!WA 50.57 
<1.639~2 48,73 
3.884:::2 48.68 
3.158-;'.6 49.33 
4.85185 <19.03 
7.40300 47.91 
7.63Q<:3 t\7.AO 
8.50604 47.0';i 
10.05!:9 40.1!? 
~ 1.8668 45.73 
1<1.96E2 4.t.54 
19.00"5 42.02 
24.52~ 40.35 
26.5321 39.43 
25.17CT 3!cl 85 
25.5391 .t0.19 
26. 1'f!J5 <10.:19 
26.87158 40 15 
27.tl5.:IS 39.07 
27.JOf,19 36.6,;!. 
25.561!- 38.iS 

28.3064 37A9 
31.4473 36.49 
32.7232 36.7'1 
37 .598::t :!5.28 
37.3101 35.00 
38.0003 35.11 
33.9763 36.50 
37.239.:C 36.66 
37.8499 38.57 
37.2112 Cl6.G6 
41 479~ 35,53 
46 ,100· 3.1.80 
45.35K" 33 80 
40.212t 33.04 
S.0.9108 31.67 
•13.714 32.22 

42.8<17E 32,18 
42.7021 32.01 
40,3d82 32,63 
40.6879 :i2.,11 
458728 31.6!:, 
39.9534 32.91 
,I0..177 33.87 
38.'1335 35.07 
32 4669 35.58 

_, 
' 

---._, 

' 
C 
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r--, r···· ...... ············· ··-·········- ·····-·····-············· ········-·· ····-······ ············· ············ ··············· ........... r c··· ··-···-····· ······-·- ········-················-·---·- ········-·· ···-······ 
Depth Sarr AvgO! AvgFs AvgRf AvgUd Qin Rfn le Q F SST U.WI.' 5s ESlress Ueq Cn N60 (Nf)60 Su qc /Ill (,1, (1sf) (Isl) (%) (ft) (tsf) (%) (pcf) ,,.,1) (Isl) {!sf) (blows/fl) (blows/ft) (tsf) {1s!J --······----····---

15.56-.l d26.516 28 43 0.71 25 1.06 4:i ,1116 2.!i90 2 . .t5 ,1:i ,10 2 !:>SI ' U!i{)O 1 012 Of.:J<' 0.3~l 1 25~ !) 77 8.!i:? 0.1!'19 2e..-12 
15,912 426.188 :!<1.11 0.83 2 ,12 14.23 51 dQ()i ?..SO'i'J 2 -~8 S1 26 :? 52 ' 1:1soo 1.03-1 Q.fi,'.,'.l; 0 ~90 1.2117 "' ::! 82 1.02<1 3<1.02 
16,2<1 425.SGO 36.87 I.Hi 311 26,79 54.64-13 3.211 245 54,30 S 23 ' 1;15.00 1,056 O.tlh6 0 401 1.2:1;, '72 10.78 um:1 36.7 

16.568 425.532 38.02 1.21 3 18 114.11 55 3595 3.275 ?.•16 $•l.:!'J 3 :;.t s 13G 00 1 078 0.6157 0.411 1,.2;!/! 8.:!1 10.91 f.1.id. 37.31 
16.896 425.204- 42.1i 1.45 3,45 1:Jt:l.77 GQ.,IB16 3.531 L!.,i6 59.17 361 5 \J7.00 1 100 Q.079 Q,121 1 213 9.86 11.fll:l 1.272 41.3 
17.22'1 .t:N.876 49.75 1.96 3.95 /J0.34 70.3086 •1.031 2 . .is 6!:".59 •! 07 5 1.'.lft.00 1 12::i 0.<i~2 0431 1.202 11.71 1-1.oe 1.505 J.9-.25 
17.552 424.549 <17.56 1.6 3 37 101.:ia 65.9285 3..t47 2.42 i:,4 ge 350 5 139.00 1.14(' 0.70.J 0442 1.192 11 00 13.11 1.437 46.89 
17.88 424.220 51.6 1.85 3 59 140.27 70.3788 3 668 2.,12 69.15 3 73 5 l•IO.(X) Ud8 0 717 Q<i52 1.181 11 91 M.07 1.561 50.72 

18.208 423.8Q2 65.03 2.32 3.57 168.7 87.5341 3634 2 36 ~609 3 6l:! 5 1•!1.00 1 191 0.729 O.Ml2 1.171 14.58 17.07 1.976 63.98 
18.537 423.563 70.02 2.53 3.61 155.00 [12,701 J.G77 2.:1,1 91.J9 3 7J 5 1'12.00 1.215 0.7•1?. 0.472 1.161 15tH 18.15 2.1-30 69.05 
18.865 423.235 65.S!l 2.53 3.!:16 •13.83 85.2026 3.931 2::!S t_l<l.85 3.95 5 1<!300 1.2313 075S {l.163 !.15\ 1$.0G 17,j,3 I.W2 65.32 
19.193 422.907 55.6 2.73 <.9 -1.71 70.7073 5 024 2.51 70.6T 5.03 ' 144 00 1.261 0 7$P 0 493 1.M1 13.62 15.54 1,682 55 Si 19.521 422.570 110. l 2.81 2.55 .Q,67 139. 17 2.582 210 139.17 251.l ' 1J500 1.285 0 71::12 o :-,rrJ 1.131 2'2.55 25.50 3,J6ij 110.1 19.649 422.251 160.51 •1.84 3 02 •18..11 200. 1,15 3.040 2.06 200.30 3J}l M800 1 309 0785 0 513 1 121 32.JQ 36.33 4.929 160.63 20.177 421.923 111.07 51 ,1.59 ·ZJ.58 135.622 '1,6.:l7 2 31 1'.15.iq -0)<1 " 1'17{)0 I 33:3 ('!809 05?.:-I 1 112 ?.<I Rti ?.7.63 3.'J\:17 111.?.I 20.505 421.595 58.81 3.39 5 76 ·23.83 69.80Ei2 5.900 2 57 68.tl9 5 89 11 1,1e oo 1 ~157 0.823 0.534 1.102 14.S<I 15.36 1.779 58.96 ?.0.833 421.267 53.52 2.16 4.03 ·22.7 62.28B7 4 1<13 2.-.18 Ge dG d. 13 5 TJ!'l.00 13tl1 0.837 0.5.i<l 1 0'13 12.97 1"-. 18 1.61d 5366 21.161 420.939 55.22 2.52 4.56 ·21.43 G3 2178 cl 683 2 52 63 a1 J.17 ' 150,00 1.•105 Of!S1 0.55--1 1.00<l 13.61 14.75 1.666 55.35 2l.<f89 420.611 99.33 2.92 2.94 ·20.71 113,0(:18 2.9!:13 2 21 113-2!; ''!B ' lGl 00 IA:!0 0 tlfif, 0 5€4 1.()75 21.;;'6 22.,':!5 3.031 99.46 21.817 4?.0.2B3 112.37 3 22 2.66 ·15-47 1?.6.016 2,P03 217 126 1:1 2.!;10 ' IS,' 00 1.,1!;;5 0BIJ0 0.57!) 1.061 2.'.l.66 26.22 3•KS<1 112 •ll 22.145 4Ht.fl55 57.05 2.1)5 <U:l9 -<l.13 fi2 1002 S.129 2 56 62.13 5.1:. ' 15:.J.0{' 1 41;!0 0 !!95 0 S85 1 ()$7 U.28 HUO l.720 57.QU 22.473 419.627 49.22 2.02 ,u ·0.05 52.4512 •l,23J ;i :,<1 :,,:.13 <1.23 5 15,! (10 1 50.f, 0.!.110 () r,9~ '""'" 1.:? 24 12 8<1 1.477 49.22 22.802 419.29t'- 46,2 1.76 ::um 2t'i.33 .17.2222 4.0:lO 2.56 .t/.0<1 ,1.05 ' 155.00 1,5;-l(l 0!l~5 0.60:'i 1.0,10 It.JO 11 75 1.352 45.03. 23.13 418.970 t!6.ti5 1.U9 2. 18 !i4.16 Q0.4233 2.~2~ ?. HI 9(L13 2,?.3 15\JCIO 1 !i56 0.8<10 0,15td 1,031 1f!;:?J 1681 2 631 86.27 23.458 418.642 135,75 2.31 1.7 0.11 MO_t145 1.722 1.87 ld0.<13 1.72 ' 15700 l.581 0955 06?.ll l 023 26.31:l 21?.97 4.15'1 135.74 l3.786 418.31-1 80.31 2.82 3.51 •7.76 IJ1.0G8-2 3.583 ?..:!fl l:'ll 12 3.51;! 6 lfi(l.00 1.607 0 !171 0.f:Jf3 1 015 1!!-.37 18.tN. 2.437 00.:-16 24.tM •117.986 60.5 2.6,1 4.36 ·3.6:i 59.6/25 •1,1155 2.;-.2 5:170 4 -IA ' 159 0() 1 fi,:!3 0 P37 064'3 1,007 1.191 1501 1823 60.53 2<1.442 417.658 127.06 4.56 3.!i9 ·4.92 125.108 J.6:m 2.1::; 1;::5 1:1 3.1:14. 6 1{!0.GO l.6tit' 1P.(.'2 0.657 0 fl~~ 27 63 27 6(l =~.86:? 127.09 24.77 417.330 14!:'l 98 9.93 G.62 ·11.87 1<15.6;,2 fi.(l!-lt\ <!.43 1..;5 iO ij 6~ 11 Hll OJ 1 ne!:I 1.018 P..0137 0.9!='1 35.31 ::14.98 4 591 150.06 25.098 417.002 328,34 15.26 4 ,:;5 ?.3.26 315.720 d.672 212 ::iJG.5,) 4 f,T " lli:?l'Q l,i!2 1 035 0 677 0 983 67.79 6665 10.112 ~28.HI 25..126 <116.674 41Q,75 19.4 J..02 18.11 :J9i.7e.1 4.6<11 2.0!'; 31,1·;- 01:1 .! 54 " 16:_H'O ! i;,lf! 1 061 0.587 oim; 85.07 82Jl~ 12 ~42 .!Hl.6<1 25.754 <11G3-16 31l9 73 18.71 .,s f-315.91 36'.1.4tl.? ·/ A!23 

? " :mnQ;:, "' " 1$.l[;l"l 1 ?fl!, l f't.i O!'>F (l 'll,8 ;;:; ~I:' 77.0"!, 12.011 :11;1f) 91? 

Fe Phi 
(%) (Deg.) 

26.70-lfi 35.9•1 
261157 36.91 
28.4601 3725 
?B.92\13 37 24 
?.8.6349 37.7:,J 
28,4507 38.611 
27.2425 38.26 
27.34.;4 38.61 
24.6627 39.80 
2.l..12~ 40.12 
25 fi929 39.72 
31 2954 38.73 
15.903 42.30 

14.76!;!2 44.08 
22.98t:.9 42.18 
33,8626 38.6i 
30.01f>6 38.04 
31.60F-1 38.12 
19.25~ 41.~5 
17.9771 41.80 
33.269 :.ia.o, 

32.70.!4 37.05 
33.5817 JS <12 
18.36157 40.D5 
1?..0719 42.3$ 
2:•U1247' 3!H8 
31,782 37.79 

20.660>3 •11 78 
:Z7.53513 4f!.5.'.3 
16.55f.h;I 46.17 
15 1488 -t.7, 17 
16 2214 .16.75 

-l 
I' 

"'--,.' 

-l 
0 
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ConeTec !nc. •~rpretalion 

Interpretation Q~ · Please 1.22 Rev. Format: NLI 
Aun No: ( 07•1210-1008-4215 

lmperlal 

Job No: 07-804 
Client: 

Project: 
Site: 
Local/on: 
Cone: 
CPT Dale: 
CPTT!me: 
CPT Ffle: 
Northing (ft): 
Easting (It): 
Eleva!ion (fl): 

User Inputs: 

Assumed: 

Cfvil & Environmental Consultants 
Pond Creelt Mfne - Williamson County, lllinoIs 
CPT-11 
Pond Creek Mine 
20TON A0211 
07/31/10 
10:31 
804CP11.COA 

0.000000 
0.000000 
440.6 

T°"~,,"~'"\fl): 

State Parameter: 
Unit Weight of Soil (pcf): 

~ 

DD 
~SeeBe!ow 

Material Tvpes and Um! Weicht /pcf\ Phi Avg. ~ Oc Avg. ~ le Ava. 
deg Isl ts! % % 

~Residua! Soll [ J91!6 I .'.75 I 89.7'2 I 26.76 j 2 35 I 

Ground Sur1ace Elev. ~ 
CPT area ra1io: ~ 

See Below Cople<J !rorn ConeTec CPT Dnln Fih• 
---------- ·- --··-········--·-------- ---·····--- ------------- ·-·---····· ·-------------- ········-·---- - ---------- ---------------------------·-------------------····----------------- ···--·---

Depth 
(ft) 

0.16'1 
0.4!,2 

0.82 
l.1'18 
1.476 
1.804 
2.133 
2,<161 
2.789 
3.117 
3.445 
3.773 
4.101 
4.429 
4.757 
s.oa5 
5.413 
5.N1 
6009 
6.398 
6.7i6 
7.054 
7.382 
7.71 

8,038 
8.366 
8,694 
9 0,!2 
9.35 

9.67B 
10.006 
10.335 
10.663 
10.991 
11.319 
11 G47 
11.975 
12.30:J 
12.631 
12.959 
13.287 
13,615 
13.9<13 
14 271 
14.6 

14.92S 
1~.2!ii3 

Sample Et AvQOI 
{It) {t~I) 

440.436 
44-0.108 

43'9.180 
439.452 
43B.124 
436.796 
438.<187 
438.139 
437.811 
437.483 
437.155 
436 827 
436.499 
<136.171 
435.643 
<135.515 
435.187 
434.659 
434.531 
434.202 
433.874 
433.54-6 
,133.218 
432.890 
432.562 
432.234 
431.906 
<131.578 
431.250 
430.922 
430.59<1 
<130.265 
429 937 
429.609 
429.281 
428.963 
428.625 
428.297 
•127.969 
427.041 
427.313 
42G.985 
426.657 

426.32!:l 
426.000 
425.672 
425.3•14 

28.5 
28.29 
:W.17 
\9.!l 

28.99 
36.06 
35 17 
37.91 
36.<17 
27.44 
20.54 
22.01 
26.22 
31.36 
38.92 
38.0•i 
30.78 
25.HO 
23 .t 

25.75 
29.03 

24 
21.53 
22.03 
22.77 
32.54 
:28.72 
25.38 
21.61 
19.77 
16.91 
12.18 
13.61 
16.16 
20.JS 
15.41 
15.03 
13.48 
14.27 
16,62 
15.45 
14.31 
16.27 
75.29 
92.32 
64.03 
42.Ul 

Av9Fs 
(tsf) 

0.22 
0 .• 14 

0.5<1 
0.52 
0.42 
045 
0.54 
0.55 
0.68 
0.59 
0.613 
0.8 

0.98 
1.08 
1.07 
1.11 
1.013 
0.85 
0.7!J 
1.\5 
1.27 

1 
0.94 
1.05 
0.99 
1.27 
1.il7 
1.28 
1.12 
1.16 
1.13 
0.8,1 
0.58 
0.58 
095 
0.8~1 
0.51 
0.:.19 
0.45 
0,5(:l 
0.53 
0..t 

0.56 
0.83 
1.92 
2.18 
1 ij(! 

AvgRf 
(%) 

0 i'6 
1.!>G 

2.66 
2.fl3 
1.'13 
1.25 
I 52 
1.,\rl 

1.87 
2.16 
3,22 
3,52 

3 73 
:,.ts 
2 74 
29,l 
3.45 
32~ 
3,;16 
4_.i(j 

<138 
4.16 
4.35 
4 75 
4.34 

39 
5.13 
5.0-1 
512 
5.80 
o:r 

G91 
4.27 
36 

<l.6'5 
5.3'/ 

" 2 B5 
J 13 
3.53 
3.41 
2.77 
3.45 
11 

208 
:.,,i 
,l ();_' 

AvgUd 
(ft) 

I), !f, 

·0.87 

·2.66 
-12.35 
·1 13 
·O.Oi 
·0.16 
·005 
-0.34 
·037 
·0.<l<I 

·1.01 
·1.35 
-1.09 
1 76 
•l.37 
13.37 
18.5 
23.9 

22.01 
14.11 
11.96 
14,92 
14.57 
!0.23 
8.77 
1.57 
:1.58 

" 0.32 
7.0S 
7.?.7 
11.11 
16 15 
10.23 
7.37 

12 :11 
16.05 
24.68 
32.75 
85.75 
92.79 
78.04 
37 25 
-13 g 
.,u,,1 

11!)tl;l 

om 
{Isl) 

Ria 
{%) 

Z77?~2 0.77'1 
;,>If/ l.557 

J92.501 2.131:l<l 
272,171 2.663 
313 2S5 1 453 
318 823 1.252 
262.816 U.i<11 
2115 469 \.457 
208.222 1.87-t 
139.853 2.166 
9<1.3962 3.247 
9481;!13 3576 
101.29i 3.775 
112.29 3 . .t7S 

129,9W3 2.770 
118 ii\l:3 2.9113 
t\8.981 3 dtl2 
71.1!347 3.029 
6lH'i\lOU 3,,1:12 
03.3951 4.!i3tl 
68.2001 •!.430 
53.4372 <1.2,10 
JS.66,19 4.402 
44.7173 4.87:l 
,14.32<!7 4.<140 

61.2:12H 3.067 
51.85'18 !i.2\7 

<14.01 5.15H 
36.J2Hl 5.277 
31.66<1'1 6 053 
2c o:;gs 6 a:;~ 
\7.!-1563 7.2H3 
19rl22 4<161 

22.!>2<17 3 7d8 
27.76b8 4B3(i 
2().3852 5 653 
19.SO<l•l 3,571 
17 0793 3.06? 
17.8261 3.331:'1 
20 5813 3.733 
18.7:ll:lr,:1 3.627 
16.988<1 2.97<1 
19. 1-183 3.639 
91.2159 1.116 
11045'.l 2.101 
75.1:i!i8 ,1A~6 
.,ip 1!•01 ,101:, 

le 

"' \ ~I} 

1 97 
Ufd 
!.1)9 

1.6:l 
1,76 
1.76 
1.99 
2.04 
2.29 
2 32 
232 
2 ?Ci 
215 
214 
2,q 
2 3!.!-
2 .1.1 

2 51 

2" 
2.5•! 
2.G1 
2 6•1 
2.1;1 

2A!'.l 
2.61 
2 66 
2.72 
2.81 
2 \11 

S /JS 
?. 81:! 
2m. 
2 (8 

2 93 
2J!l 
2.tl2 
2 83 
2.81 
2,85 
2.f!3 
26,1 

1.97 
2 10 
2 :~; 
;' ,;..; 

a 

n,e.s1 
')19JJ 

J!-'12.76 
27;;29 
313.:16 
318 82 
262.Bi-1 
:NS.<17 
208.22 
1:J9.fl5 
9<l ,10 
!Jd.88 
101.:10 
11;! :13 
129.1:l-l 
!1rH50 
l:19 il 
i0.l!'ti 
q,1 30 
03 o·, 
61:\ 01 
53.28 
,15.,r5 
.td !i3 
.14 21 
61 12 
51.8-1 
-13.07 
.?15 27 
31 G.13 
25 ?ij 

17 ill 
19 32 

22 :1B 
27 ;;; 

l0.33 
1\:1•1() 
169d 
li ijl 
20 JI 
HUJt, 
j/)_2(; 

185·1 
91),fl3 
110 :':5 
I r..,,, ., '~ 
-.lk ;>,' 

F 

0 77 
1.!·6 
26P. 
2 l.'5 
! ,1$ 

1.25 
1.5-1 
1,,l!j 

1.87 
2.17 
3 25 
3.58 
3.77 
3 di 

2.77 
,:'!14 

3.'19 
3.3-l 
3,u; 
,1.sti 
..f.-lJ 
,1.21;; 

•l.'18 
4 JJ9 
,1 ,tt) 

397 
5.22 
s rn 
r, 213 
G O!i 
6Pfi 
7 31 

"" 3 71 
<l.t1:; 
5 67 
3.5~ 
309 
3.38 
3.7!-I 
3.76 
3 11 
3.76 
1.12 
2.10 
3,-.1:; 
~ OP 

SBT 

6 

5 

' 7 
7 

' 6 
5 

6 

' 
5 

' 
' ., 
3 

5 
3 
3 

' 3 
3 

3 
3 

' 6 
7 

• 

U.Wt. 
{pc!) 

1;:5.M 
1,!500 
1?.5 co 
125.00 
125.(10 
125()0 
12500 
125 00 
125 00 
125 00 
125 00 
125.01) 
125 (){) 
12500 
175.00 
1?5 00 
!2500 
125.00 
125.00 
125.00 
1?5.00 
125.00 
1?.5.00 
125 Oil 
125 00 
12500 
12500 
125.0{) 
125,00 
1?.5/JO 
125 OCT 
1?!i00 
12500 
12500 
1?.500 
13500 
1'.1500 
135.G0 
13500 
135.CU 
1:l!i 00 
135 00 
Vi!":: (JQ 

1HS t~J 
1:i-500 
1'.iSM 
1:11, n,: 

TStress ES!ress 
{lsf) {tsf) 

001() 
o o.~, 
00Si 
0 072 
0 092 
0.113 
o.1;:i3 
OIM 
0 17.:1 
0,Hl5 
0 215 
0.236 
0,£(,6 
{) 277 
0.297 
O:HR 
0 3J!:I 
O 356 
o:n:i 
n ,100 

0.:120 
u,1<11 

0.-161 
O,lfll:' 
O.!:i02 
0.5?'.J 
0.5-13 
0,5EM 
0.5!:M 
0 605 
015~5 
{)Q,J6 

061;,6 

0687 
0 707 
0,72tl 
O.iSO 
U 772 
0 79" 
o.ern 
0.EtJg 
0 ~131 
OJ:!8~ 
09(!5 
0 92i 
{)!,lol'\ 

11 '-"i? 

0010 
OOJ1 

0051 
0 072 
0092 
0.11~ 
0 1~1:~ 
015-1 
0.17<! 
0.185 
0.215 
0 2:lG 
0256 
0?7i 
0.297 
(1,,'.';l!_l 

0_J;!lj 

0.~lfi9 
().3,-g 
0,100 
OAW 
0.•141 
0 ,lf.1 
O.J{i?. 
() 5('?. 
0 !i::3 
0 5,13 
U,5$d 
O.!.it.M 
fJ.i:l05 
O(W':i 
OM!:\ 

0 61:i6 
0.687 
O,i07 
0 7::,0 
o;:u 
0.74,l 

O7!.iB 
0.7B8 
o.rnu 
0,792 
0 HO<I 
0 815 
0 !l;.>l 
O!l:$!--1 

{1 II~! 

Ueq 
(lsf) 

vooa 
0.000 
(\000 
0.000 
0 000 
00{){) 

0 000 
OOM 
0 000 
0000 
0.000 
0000 
0.000 
0.000 
0.000 
0.000 
0000 
0.0IJO 
OC()Q 
0.000 
OO<J<J 
0.000 
0 000 
0.000 
O.OCY.) 
OllOO 
0000 
0.000 
0.000 
!J.000 
00•'.XJ 
0 Of)!) 
0 000 
0 000 
0 000 
0 006 
0 018 
o.ow 
0038 
00<19 
0059 
0.069 
O(ll!.l 

0.1)~1() 

n 100 
01\(1 

!' 1,'11 

c, 

2 000 
?.000 
2000 
2 000 
2.000 
2.tlOO 
2.000 
2.0(10 
2000 
2.000 
2.000 
2.000 
1.975 
1901 
1.8:'!d 
1.77.:! 
1 719 
I 609 
1 G?<I 
1.f.-{11 
1 ~<le' 
1.506 
1.-172 
1.4•11 
1 ,111 

1 :m~ 
I ~Si 
1 3;12 
1 :J0~-
1 2B6 
1 265 
1 ?<14 
1 225 
1 20; 
11fl9 
1.178 
1 168 

1 159 
1 150 
11<11 
1.r:-12 
1 H.'<l 
1,110 

1 107 
I Qf-19 
1 n~2 
I (I~./ 

N60 (N1)60 
(blows/fl) (blows/II) 

4 ; i 
.1 67 

:ns 
J.79 
5. !O 

6 22 
6 32 
6.81 
G.87 
5.49 
.::1_5<l 
507 
s.m, 
6.8G 
6.11 
IJ,07 

6.!J!J 
!l.:N 
fl.!iO 
G.26 
7.01 
5.9<1 
5.<19 
5.72 
5.IH 
7 83 
7.:19 
6.68 
5.Pr¾ 
5.6<l 
!ill 
:ms 
.1 02 

"' 5 71 
,I 7() 

-120 
3.8o.l 
,1.07 

A.611 
436 
3.98 
.J,59 

14tH 
111.!lO 
Ir! ii 
10 5:3 

H 34 
fl.J,t 

7.55 
1.57 
10 19 
!2 ,13 
12 65 
13 63 
13.N 
10.97 
9 08 
10.13 
11 60 
13,0•1 
H86 
1•t31 
11.t!6 
9 91 
fj !l~ 
ru:i;; 
10 Rt 
8.95 
8.0!? 
!:l,2•! 
8 24 
1(),tt,', 

10,U;J 
690 
7.17 
7 2fi 
6,16 

".m> 
A.9?. 

'" 6.7P 
55,1 
'i.00 
4.45 

'69 
5.3G 
A.94 

'" r,_ 1;i 

10.18 
'X} 71< 
16.0~ 
11 ,!) 

s, 
(tsf) 

0 882 
0875 
0.623 
Q.f:05 
0./.19!) 
1. 11:1 
1.01:!5 
1.1rm 
1.12d 
0.B•M 
0.6W 
0.69;! 
060d 
0.962 
1.196 
l.l6S 
0.9<12 
0.790 
0 713 
0.78li 
088>3 
0.729 
0.652 
0,667 

Otlt!9 
0991 
O.U72 
0 768 
0 651 
0.593 
0504 
0.:}57 
0.-.101 
0<17fl 
fHi08 
0-455 
0.•1<12 
0.393 
0 417 
0.489 
OA52 
04-16 
o .. rn, 
2 3-0;, 
2'829 
1 Y5,1 
!.~'% 

"' (tsf) 

28 '19 
<!~.3 

20. rn 
19.68 

P.9 
36.06 
35.17 
;i7 fl! 
3(l 47 
27.44 
:10.!i.t 
22.61 
262~ 
:11.37 
38.9 

3t!.01 
30.69 
25.78 
?.32'5 
25.0'2 
2'9 01 
2:t93 
21.4:l 
21.M 
22.71 
$:l:.<18 
28.71 
25.36 
21.78 
19.77 
16.$7 
12.13 
1:tM 
16.06 
2{128 
15.37 
1t!.95 
13.38 
14.11 
16-41 
K92 
13.73 
15.78 
75.0o 
92.,1 

11'1.08 
<1~()13 

Fe 
(%) 

. , 2563 
2.1.13968 
9.607~<1 
11.411:1 
5.9<1;72 
4.!l31Sf'. 
7.21826 
7.rna~ 
10,03e<l" 
l<f.139 

22.0£63 
23.19!:-I 
23.19.te 
21.12$7 
11.2a1a 
18.7018 
23.4811 
26.61::16 
2tl.015 

31.3HN 
29.9625 
32.5693 
35.61113 
37.P.891 
35.!'.M62 
29 7484 
36.068.::1 
38.3363 
dl.7898 
t.64618 
52.7324 
61 5745 
50.615?. 
4J_795' 
<15.0:!99 
53.710.! 
46.7592 
1$7.1053 
4 7./061<! 
-16.6978 
ol6.942' 
48.025G 
48.39.-'£1, 
12-238S 
15 827F 
25.3:!d,l 

Phi 
{Deg.) 

5•1,33 
50.52 
47.11 

4551 
46.13 
46.;::o 
45.33 
46.02 
4<l :?5 
42,30 
40.'2fi 
40.29 
'10,63 
,11.18 
41.:J;? 
<li.46 
39.99 
36.69 
37.78 
3!:l.04 
:18.<h'i 
3707 
36.14 
:Jt5.U2 
35.97 
37.06 

36.91 
36.9•1 
3•t78 
33.95 
32 71 
30.26 
30.80 
31,76 
33.10 
311<1 
308-1 

29.9tt 
30.22 
31.15 
30.3& 
2971 
31157 
•10.07 
41.10 
3!'.J.03 

33.:!652 :JG.SI 

' 
~ 

""-: 

~ 
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Oeplh 
{fl) 

15.584 
15.912 
1G.24 
lG.568 
16.896 
17.224 
17.552 
17.88 

18.208 
18.537 
18.865 
19.193 
10.521 
19.6<19 
20.17i 
20.505 
20.833 
21.161 
21.439 
21,817 
:22. 1•15 
22.413 
22.B02 
23.13 
23.458 
23.786 
24.114 
24.442 
24.77 

25.098 
25426 
25.754 
20.082 
26.41 
26.73£1 
27,067 

I',---------------------------------------- ------------------------- ------------ ------------- ------------ --------------- -----------,~', --- ------------- ----------- ----------- -------------------------------------- --------
Samr '_<\vgOt AvgFs AvgRf AvgUd Otn Flin le O F SBT LI.Wt E.s ES1ress Ueq Cn N60 (N1)60 Su qc 

{I (tsf) (!sf) {%) (fl) (tsf) (%) (pcf) . .,1) (tsf) (tsf) (blows/fl) (blows/fl) (Isl) (:sf) 

426.016 
424.6d8 
•124.360 
424.032 
423.704 
423.376 
423,CNS 
422.720 
422.392 
422.063 
42U35 
421.407 
4?.1.079 
420 751 
4~.0.423 
420.095 
.119.767 
419.<!39 
419.111 
418.703 
418.455 
418.127 
417.798 
417.470 
417.142 
416.814 
416.486 
416.158 
415.830 
415.502 
415,174 
41<1.846 
414.518 
414.190 
<i13.861 
413 533 

31.18 
7'1.06 
166.1 

179.25 
13.1.23 
78.48 
61.76 

131.97 
229.79 
178.23 
158.32 
129.65 
173.42 
263.86 
128.37 
79.4 
78.64 
fJ9.37 
fO!l25 

13?. 
152.55 
166.92 
175.61 
186.83 
212.47 
206.47 
224.17 
237.6'1 
2<l4.!N 
239 96 
217.85 
219.37 
214.66 
225.44 
26844 
344.e:i 

L!B 
1.85 
3.39 

'" 306 
l.39 
2.91 
4A6 
6.98 
'1.87 
3.05 
3.89 
5.09 
6.2 
5.69 
4.72 
4.44 
5.02 
5.71 
7.15 
8.54 
10.03 
10.85 
11.72 
12.86 
13.26 
13.55 
15.41 
15 19 
14.94 
ld,.12 

13.7<1 
13.21 
13.56 
1556 
1t;;55 

'" :? 5 
202 
2 <17 
2.28 
1.78 
J.71 
:ue 
3.04 
2.73 
1.9:J 

3 
2.1.14 
2.:J5 
4 ,t3 

5.95 
5.05 
5.61 
5.?.7 
5.<11 
5.6 

d.01 
6.1/J 
6.27 
6.05 
642 
6,{l,\ 

6.,te 
6.2 

623 
662 
6,26 
6.15 
6.Dl 
56 
as 

80 96 
119.6 
•0.7d 

-1055 

·18.82 
·20.86 
·2UJ 
·22.01 
1.89 
5.5 

.fi.91 
·1568 
·12.Btl 
·1.66 
•i.11 
5.06 
•l.76 ,_, 
5.2?. 
2A8 
-0.62 
·0.81 
•0,16 
0.3 

·0.81 
·3.42 
·3.65 
-5.54 
.f.81 
·11.57 
·1767 
·20.97 
·22.49 
·2•1.85 
-24.92 
·?.5.2 

3·1.9725 .i 572 
(!3 :1971 2.532 
Hl8.3SJ 2.029 
11,18 2:19 2.,106 
1,16.166 2.2!.ll:I 
83 8148 1.7% 
&U:!083 ,i,;gg 
137.977 3 409 

2:17_9:-1 3,053 
181.799 2 751 
159 195 i.9•11 
128.39.9 3.029 
169.117 2.957 
255.65 2.361 
122.00i 4 478 
7d.(l2l9 G 047 
72,0155 5.7116 
1)1 7.5:JB 5 706 
97.:1752 5.3•15 
11744.J 5..li6 
13<1. 13:J S.652 
1..14 95G 0.063 
150 561 6.2:;2 
158.105 6 :i25 
177.i01 6097 
170.396 6•ti'2 
Hl2.713 6.0!ltl 
191.262 (i,5~ 
19<1 6:J3 6.2•L4 
186.192 6.270 
168.53..I 6.672 
167.5<13 6,31,I 
161.82 6.205 
167.8,17 6,063 
197.572 5.836 
2!i0 cll 4.B2.5 

'.270 
2 ?5 
11'.ld 

2.QO 
2.05 
2.14 
2 52 
2,::0 
2 03 
?05 
1.P7 
2.16 
2.10 
1 Pl 
2 J;) 
2.5(5 
2.55 
2.52 
2.-IS 
?.41 
2.3~ 
2 38 
2 :1,1 

2 .~8 
2 .15 
2.:1a 
2.'.J,I 
2 :;5 
2.J<l 
2.3ol. 
2.31.1 
2.::i.; 
2.37 
236 
2.:n 
"11, 

:1.i,:;<1 
82.6-L 
181:l.35 
1913.32 
);16.~(! 

83913 
6d.9(', 
138.1;:' 
237 92 
181 77 
159.24 
12'3.<lfl 
169\15 
255.67 
122.0G 
73 99 
72.29 
81 2:'I 
97.:15 
117ll3 
1:;,1.1::i 
t,M.!J6 
1~0.56 
1::;!lHl 
177.iO 
170 ,I? 
1(12.73 
121.29 
19<1 6'7, 
!At\ 25 
16t1.62 
167.fj,I 
161.93 
Hi7,97 
197.08 
2.f,1 0!:' 

4 !)ti 

2 36 
2.03 
2 •lt' 
2.:10 
1 l9 
"79 
3,11 

3.0~ 
2 75 
1 ;J,1 

30~ 
2.!lt.i 
;> ~\\l 
,LLB 

005 
5 7!i 
5 71 
5 J5 
5.ll8 
5.6S 
'3.06 
6" 
633 
6.10 
6,,!7 
6.09 
6.53 
6.<'~ 
6 27 
667 
6.:J1 
6.20 
6.06 
583 
01,t\2 

' 
7 
7 

7 

' 12 

• 
6 

7 

II 
11 

" 11 
11 
11 
11 
11 
II 
11 

11 
11 

11 
11 
11 
11 
11 
11 
11 
It 
11 
11 

1:15.00 
1JS {l{l 

n!iP0 
1:}!300 
137 00 
1:18.UO 
1~9{10 
t,t0C0 
1 ~ 1.00 
1-12.eo 
1,13.00 
1,44()0 

1•15,GO 
1•!6.00 
1>1700 
1,1€,,(\Q 

HE!JXl 
1!',0 00 
Hi1 .00 
152.00 
1fiJ.OO 
15U,lQ 
15fi.OO 
10600 
Hi7 00 
15!:l 00 
159 00 
11~0 00 
l'51 ()() 
162.00 
163.00 
164.{)0 
1ti5tJO 
1!56.00 
1G700 
1rl':l 00 

0.994 
l 016 
Hl3B 
1 0':llJ 
1,082 
l.105 
1.1,'1:', 
1 150 
1,17;3 
1,1\:l!.l. 

1.220 
1 2d3 
1.267 
1.291 
1.315 
1.3:ifl 
1 '.!6:l 
1.3f,7 
1..112 
1 ,•137 
1.<162 
1.4fli 
1.512 
l,:-,;J7 
1 fi63 
I 5~9 
11:11~ 
1 641 
1 !'.1ti7 
1.693 
1.720 
1,747 
1 774 
1 fl()l 
1 i!::>13 
1 l,l~~ 

O.t!ti~ 
0 ;;t.75 
08A7 
08\-li? 
0.911 
0923 
09:l') 
O.!l<l8 
O.fl61 
0 9;-,1 
0.9f!7 
1.000 
1.013 
1 027 

'"" 1 055 
1.~9 
1 ()t:IJ 
1 087 
1.112 
l.126 
l 1,11 
1.1ft) 
1 172 
1.11',7 
1 202 
1 2Hl 
1 ::?1<1 
1.250 
1.2151:l 
l.2tl2 
1.299 
1.316 
1 332 
1 ~d\l 
1 ~u::,7 

(} 131 1 (1/6 
(). !-!1 1.0fl9 
0 151 I 0'52 
0 HI! 1 055 
017! 1 {l<l8 

0 182: 1 0<11 
0 192 1 03<1 
0.202 1 0:27 
0.212 1.0?0 
0223 1.013 
0.233 1 007 
0 ?.'13 1 {l<'.l{) 

0.253 0Jl~J3 
0~l 0fl!:li 
0.27<1 0.!,1!:!0 
0 264 0 974 
(l.;':!4 O.!c!G7 
0.J!J5 0 %1 
0.~1!"1 0Al:\5 
0.02-5 0.9•16 
o Jas o.c'l~P. 
0.3'15 0 £131) 
0.3B6 0.9;~o 
0,31:j!j O l,124 
0376 0£118 
0.386 0912 
0397 0!!01) 
0 ,107 0 !JOO 
0il17 0.89<1 
0.427 0.Bt19 
0,,138 0.81:13 
o.,1..1s o.an 
0 ,158 0.872 
0,d€8 0 860 
{1_,17? 0 /!l':1 
O,l~Y, 0!!!:~ 

P,,2t'i 
15.96 
32 30 
:1:; 21 
26.f!..l 
16.31 
\5.23 
28.1.i 
<15.G::< 
;15,79 
:J0.79 
27AO 
35.i\J 
SO ?5 
21J.P.-7 
1992 
19.03 
21 9-l 
25,71 
:10.w 
35 ;;3 
3!!.0~ 
.10,69 
.\J.17 
<18.23 
,17 54 
50.73 
[,,I_ ;7 
55.32 
5•1 '12 
50.48 
50,10 
49.36 
51.45 
59.89 
7:_;i 00 

P./j!> 
17 05 
:M.~10 
37.1,1 
28.22 
16.08 
15,74 
28.90 
Mi.55 
:.',15,27 
31.00 
2i.40 
3S.20 
•19.58 
28.30 
1940 
16.99 
21 09 
2•ls,I 
29 1!:l 
:i~UE' 
:115 19 
37 flt! 
3$.89 
J..\.27 
,1:1:m 
45.97 
,If, i6 
49 . .:a 
•1836 
44.58 
tlJ.22 
'13.03 
'14.57 
51.56-
62 45 

0.9J5 
2.262 
5.1i2 
5.517 
--l.122 
2.396 
I.Ri7 
4.05(1 
i.0i'B 
5.481 
<l.81.N 
3.975 
5.330 
0.129 
J 93•1 
2.4!7 
2.3-92 
2,77.•l 
:!.308 
4.0<~ 
4.678 
5.122 
5.:lf:10 
573; 
6.53() 
iJ3,!:J 
6.8!,!0 
,.:mo 
T.b.:12 
7.377 
6 691 
6.73B 
6.591 
692-1 
6?.!'"W 
\061ll 

30.tiJ 
73,33 
168.1 
179,J2 
13-1.35 
78.61 
61.9 

13?.11 
229.78 
FB.2 
15836 
129.74 
17:.', 5 

263.6B 
128.34 
7-,1.37 
78,61 
89,34 
100,2?. 
131.!:!8 
152.55 
166.92 
17561 
186.He 
212.47 
206 5 
22:4,19 
23767 
2:<14,98 
240.03 
217.96 
219.5 
214.8 
2256 
266.59 
.",<Id !=1:-:i 

Fe 
(%) 

,t0.61'2i 
20.7052 
11.:-1615 
12.8438 
14.33153 
16.912 

31.6<1S8 
18.98.17 
13.Gr!S-1 
14.<1578 
12,157 

18.2&13 
15.7016 
10 7536 
23.5384 
33.5824 
33.0tlM 
31.4~1$<1 
28.3t,'100 
26.7:i!:N 
25.83'15 
26 1022 
26.14<:il 
25.9033 
2<1.31<14 
P.5.5551 
2'1.049 
24.6695 
:!3.8705 
24.2139 
26,1001 
25.3316 
25.3928 
24.7228 
22.7802 
18 d<l7, 

Phi 

(Deg.) 

3<1.47 
39.55 
-13.77 
44 02 
-12,53 
39.6<1 
38.22 
42.25 
44.68 
43,GO 
42.96 
d.1,88 

43.W 
'15.21 
,1.1.62 
38.95 
:-m.02 
39.47 
40.•"1 
-IL-i.? 
.12.10 
d?..4fl 
J.2.08 
42.93 
43.!i0 
-13.29 
43.63 
43.85 
43_9,1 
43.78 
43.24 
,13.21 
43.04 
43,22 
,:.-i.01 
,15 13 

--1 
\.: 

~ 

~ 

C 
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ConeTec Inc. ln!erprela!1on 
?~ 

~:~r~i;lal/on r"'"~""'- 1elease 1.22 Rev Format: 

' NU Imperial 
07-1210-1008-4182 

Job No: 07-804 
Client: Civil & Environmental Consultants 
ProJect: Pond Creek M!ne • Williamson Counly. Jllinois 
Site: CPT-12 

M§!lerlal T)(R!1:5 i:!nQ Uni! Weight {Qcf} Phi Avg. Su Avg ~ ft&g.~ 
localion: Pond Creek Mine 

deg Isl Isl % % 
Cone: 20TON AD211 

~Residual Soi! I 3!-l (l1 I 2.80 I 91.11 ! c-'i-.69 ) 2.37 I 
CPT Date: 07/31110 
CPTTime; 11:15 
CPT File: 804CP12.COA 
Northing (ft): 0.000000 
Easling (It): 0.000000 
Elevation {fl): 442.1 

User Inputs: 

Waler Tare Dep1h lit): DID Ground Surface Elev. ~ Assumed: Nlr. 32.3 
State Parameter: 

~ CPT area ratio: ~ Unit Weight of Soil (pc!): See Below See Berow Copied from ConeTec CPT Data File ---·--------·--------- --------------------· ·----------- -----------· ·-----·---·· ------·---- ------··--- -------------- -------··-·- ------·--·-· ·---------------------------- ·-----·-··--- --··------·· --------·· --------· Depth Sample El. AvgOt AvgFs fwgRf AvgUd Qlo Ala le 0 F SBT LI.Wt. TS1ress EStress Ueq c, N60 jN1)60 Su QC Fe Phi (fl) (I!) (Isl) (tsr) {%) {It) {151) (%) (pcf) (tsl) (tsf) {tsf) (blows/II) (blows/II) (Isl) (Isl) (%) (Deg.) -------
0.164 ,1-11 . .936 11.6.2 0.14 1.15 ·0.32 11:12.66 l 206 1.37 1132 60 1.21 6 125(:";J 0010 0 010 onoo 2 000 1.84 3.87 0.359 t I \12 1.12<10,! 51.2!1 0.<192 441,608 7.94 0.16 2.02 -1.8 257.211 2.0:rn 1.8~ 257.54 2 02 5 125.00 0 0~11 0.0.31 0.000 2.000 \d8 2 96 0.2•15 795 9.:Jf;l<!I 45.24 0.82 441.280 9.78 0.15 1.M -4.83 189.8\o:9 1 542 IE< 1;:KJ.<11 t 5<1 5 1:moo 005', 0051 0.000 2000 Ul?.. 3" 0.301 9.61 9.05791 43.82 1.148 440.962 14.93 0.28 1.85 •7.94 207 084 \ tlfM 1 88 2077B 1 1!8 5 l?!'i 00 0 OiZ 0 OT2 0.(l(X) 2.000 2 82 6.65 0.460 1d.98 10.0719 4<1.2<1 1.476 440.624 13.36 0.35 2.59 ·11.59 1<1a 11s 2,640 2.10 1'1..\,rl7 2 63 5 1?.500 0()92 0.092 0000 2000 2.7d 5 4tl 0'110 1.S.d2 15.7665 42.47 i.804 440.296 i0.42 0 . .-!1 2.02 ·9-19 i1.,1,a9 2 037 ,>1,1 ~! ,95 '.?:.03 ' 125.00 Q 11·3 0.113 0.000 ?-(){!0 2.18 ~ :.JS 0.319 10.48 17.H122 40.12 2.133 439.967 11.15 03 2 65 -4.09 82.6;!81 2.723 2.27 02.HG :u2 5 125 00 0.133 0 1;a13 0 00() 2.000 2.,15 4.90 0.34'1 11.18 2l.:M7 39.56 2.461 439.639 11..:1 0.39 3.39 ·0.6 73 11iic' 3.4US 2.3fl 7:112 3 ,t; ' 125.00 0.1M O 15-i 0.000 2.000 2.63 5 26 0.348 1H 25.7091 38.87 2 789 439.311 1933 OBS 3.01 0.23 10\l.1:193 3.026 2" 1mrn~ 30'?, s 126.00 O Hi 0.174 0.000 2000 •L16 8.31 0.593 19.33 19.7298 <11.06 3.117 438.983 28.95 0.8d 2.89 2.91 1'17.60<1 2.921 2.13 !47.55 2,9;;' 5 12500 0.195 0 1!l5 0.000 2 000 :\Jl8 11.!l!:l 0 f..190 28J1,J 16 '7i 16 42.f,7 3.445 4:iS.655 31.92 1.09 3.41 12.38 147.25 3.439 2.19 1'16 92 3.:tt- 5 125 00 0.215 0.215 0.000 2.000 6.75 13 50 0.982 31.SE lf..l.5!105 42.55 3.773 438.3?.7 29.03 1.2 4.13 2il.3f3 122.106 4.168 2.31 121-47 •1.19 ' 12500 0.23'5 0.2:16 0.000 2.000 C.:.43 12.87 0891 28.88 22.7083 41.58 4.101 437.999 26.16 1.06 "" 36.19 101.063 4.092 235 100.20 J.,13 ,1 125.00 0256 0256 0.000 1.975 5.90 11 65 0.802 25.94 24 4642 <l0.58 4.429 437.671 24.2•1 0.91 3,76 45.54 86.5fi83 3.797 2 37 t15SO 3.EM ' 125 00 0.277 0.277 0.000 1.£101 5.50 10.45 0.7•12 23.96 25.:M12 39.73 4 757 437.343 19.02 0,82 ,1.29 43,IJ8 62.9731 4.360 2.51 62 06 '" ' 125.00 0.297 0297 0000 1.834 -t59 8.41 0.580 18,75 31.1432 3i.95 5.085 •137.016 21.3 0.75 3.53 ,19.65 66.0206 3 574 2 t..1 65.05 3.63 ' 125.00 0.318 0.318 0.000 1.77~ 4,95 8.7!:l 0.650 20.99 27.7"13 38.21 5 413 436.587 23.02 0.78 3.4 49.79 67.M36 3.'139 2 . .i1 56 13 3 rl9 5 125.0U a 338 0.:1:m 0 000 1.71g 5.31 9.13 0.702 22.71 26 9846 38.30 5.741 436.359 19.94 0.81 4,05 42.61 54,57'<!2 4,137 2.53 53.82 ,1.19 ,, 12500 0.359 0.359 0000 1.609 :i 87 8.13 0.600 19 67 32.2135 37.13 6,069 436.031 19.3 0,6 3 12 <12.66 -t9.8815 3.171 ,,, 49.i-!O :1 22 s 12!.i oo 0379 o.:m1 0.000 1.62'1 d.59 7.-tS 01-86 1()04 29.7477 :"..-113.60 6.3!:!8 435.702 19.4,1 0.61 3.15 :Je.54 •17.6152 3.204 2 50 di 02 3.24 5 125.00 0.400 0!100 0.000 1.581 o.1,67 7.38 0.589 19.2 30.49<15 36.34 6.726 435.374 10.51 0,69 3.55 28.89 45.4109 3.615 2./:i5 ,M.98 3.65 ' 12500 0.-120 0 .. 120 0.O<l0 1.542 4.81 7.42 0.591 19 33 32.7392 36.0t:I 7.054 435.046 t9.87 0.87 4.39 16,93 1!4..0695 d.:!78 2.6:? d3,fj,l d.50 ' 125.00 0 441 0.<IJ.1 0.000 1.50fi 510 7.68 0 602 19.77 36.2175 3$.92 7.382 434.718 19.63 0.85 ,13<1 16.S o.11.33 ,1 .isa 2.6<1 H.09 "• 3 125.00 O.<lG! 0.461 0.000 1-lTi:' 5.06 7.44 0Ji90 19.42 37. 1432 35.54 7.71 434.390 17.5 O.S3 4.73 14.09 35.3165 ,1,$77 2.71 J5.l3 .t.90 3 125.00 0 46:? 0 dij2 0.000 1.d4 \ d.71 6 7l) 0527 17.41 41.075 34.59 8038 434.062 15.J.2 0.64 <l.16 15.0fl 29.69,12 d.£90 2.73 21? 52 4.32 3 12S.00 0 502 0.602 0.000 1 411 4.19 5.91 0.462 15.33 -11.9523 33,51 8.366 433.73<1 15.'14 0.6 3.86 17.32 28.529 ,1.022 2.72 26.32 •1.0fi ' 125.00 0.5?.3 0 523 0.000 1.38'.I o.l.lB 5.77 0,.162 15.33 d1.6ti55 3325 8 69•1 <133.406 19.79 0.74 3.75 18.06 35.4205 3.845 2,64 35_;~2 3.87 ., 125.00 0.5<13 0,543 0.000 1.357 5.13 696 0596 19.6B 37.30d ;M.60 9.022 433.078 Hl.84 0.86 "' 16.61 3'1.(851 4.d61 2.69 3•l.01 4A8 ' 125.0U 0.5\'H 0.5134 0 000 1 332 6 ~-lO 7.05 0.597 19.?<f 40.1678 34.39 tt.35 432.750 17.62 0.88 "-98 13.99 29.1519 5.1fll) 2.79 29 01 5 Hl 3 125.00 0.564 0.:084 0.000 1 306 •1 fl5 6.413 0.527 17.54 ,15.32(13 33.40 9.678 432.422 16.33 0.72 4.42 21.5 25.9973 4.579 2.79 25.17 4.62 3 125.00 0.605 0605 ouoo 1281'; 4.!iB 5.!J6 0<187 16.19 '15,491 32.66 10.001) 432.09 11 13.67 0.59 4.33 11.13 20.8589 <1.523 2.86 20 75 4.55 3 125()0 0 157-!5 0.E525 0000 I 21J!- 399 5.0d 0.40d '" 4f.l.J.182 3\.2T 10.336 -431.765 12.63 0.4<1 3.'19 13.16 18.553 3.672 2.S<l 1s.,1::i 3.70 • 125.00 0.6'16 0.6J6 0.000 1.2,14 :HM ,t 53 0.371 12 ss 48.2363 30.50 10.663 ~31.437 12.67 0.5 3.92 1d.21 18.0115 4 165 288 17119 ,1 19 3 125 en 0 666 0,66(, 0.000 1.27-5 :i 75 •!.58 0.372 12.S.9 50 !N29 30.30 10.991 431.109 12.7 0.63 4.07 13.9 17.<1879 5.244 2.96 !7.37 5.28 3 125.0,'.) 0 o87 0.067 0.000 1.?.07 3 03 4.74 0.372 12.62 55.6721 30.11 11.319 436.781 10.22 0.46 4.51 1d.5 13.•M\15 il.f;3G 3 02 13.:11 4.!:l9 3 12s on 0.7ll7 0.707 0.000 I 11!9 3 28 3.91 0.295 10,1?. 60 1656 i:8,3,1 11.647 <130.453 8.57 0.2 2.3•1 16.35 10.773 2.550 2 94 10.frt 2.:,e ' 125.00 0 728 0 728 0,000 1.17.? iHi1 3 05 0 2,13 8.<17 54 4211 26.83 11.976 430,125 9.0G 0.17 1.!D 18.91 11.234 2.0•l5 287 11.07 2.08 5 1:_l500 O.'i4!3 0.7d0 0.009 1,163 2 G4 3.08 0.257 fUi,\ 50.2G3B 27t1 12.303 429.797 10,52 0.15 1.38 22.7 12,gfi87 I 5;J9 2 75 12 re. 1.50 5 1:lb ()(} () 7i1 0 752 0.019 l. 153 2.07 3.32 0.302 10.36 43,3766 28.09' 12,631 42fM69 13.05 0.29 2.23 28.30 rn.or,os 2:!66 2.18 15.tl1 ? 110 ' !35.('!f) 0 /9-3 () /64 0.02\:! l.[,J.t ~,f,1 , 4 13 0.379 12,87 44.'ldtls 29.51 12.959 4W,i4t' 13.23 0.43 3.26 16.7 16.0076 3 .tG4 2 87 15.Ufl :! 48 ' 1:150() ()810 0.776 0.0:19 1,1313 3.89 4.42 0.38•l 13.13 50.:1648 29.5J 

' 
13.287 428.813 "13.91 0.3G 2.56 7.57 16.601 2.75d 200 1G.5.i 2 76 5 1Jfi \)0 01m· 0 787 0.050 l 127 :l 93 4.43 0.405 1:1B6 45.8946 W,81 13.615 428.485 17.32 0.69 3.96 6.49 ?0.5918 <I 192 2JM 20.M " :io ,\ 13~ 00 Ot:!5:-l ().79!:l 0000 1 118 !i.01 5.61 O SIO l7.28 ~8.2ol3 '3t.23 

~ 
13.943 428.157 28.85 1.37 4-74 1.25 3,1.,1.741 d,898 272 :),1.16 4 90 3 1:~s uo OB8! 0011 0.070 1.110 7.lJ3 8.70 0.666 28.84 4t.3835 3.J.48 1<1.271 427.629 35.76 1.81 5.06 8.08 '12.3,127 5.193 2.67 <1<"1.28 5.20 3 1:)5 00 090:, 0112:1 0 0!10 1 10;,> !?-"8 f0.45 1.079 35.71 39.0642 35.72 1,1.6 427.500 93.11 1.97 2 1;; 5.<l7 110.:!81 2.137 211 IHJ.35 2 l-4 7 nsoo 0926 o s:1s (),090 1 094 19.09 20.89 ,as, 93.08 16.0213 41 09 14.928 d27.172 198.G 4.08 2.C-G -1.50 23'.J.3•11 2.06•1 1fl~ 233 35 2.06 B t'.15.C<l 0fM6 08'17 0,101 1 or.1 37,,16 ,IQ.71 0.11~ 198.61 10.1383 4-1.79 15.256 <126.8-14 1116.18 5.12 2 75 -~.91 215622 2,·r..i 201 215 7(1 27G 7 1;t$D" 0970 OF5P 011; 1()-;"('I Ji'i 81 :!9.72 57:1'1 186.25 13 2966 <14,,12 
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Depth s/,,-•~. 
{ft} 1 

15.564 
15.912 
16.24 

16.568 
16,896 
17.224 
17.552 
17.i!S 

18.208 
18.537 
18.865 
19.193 
19.521 
19.849 
20.177 
20.505 
20.833 
21.161 
21.489 
21.817 
22.1<15 

42G.516 
426.188 
425.860 
425.532 
425.204 
424.876 
424.548 
424.220 
423.892 
423.563 
423.236 
422.007 
422.57!:l 
422.251 
421.923 
421.595 
421,267 
420.939 
420.611 
420.283 
419.955 

········-· ···-········· ············-···-········· ···············-········ •··•••······ ••••········· ··········- ·············- ·········~ .... ·········-··· ········•·· ........... ·····-···-··-······--·· ········•·•• ·-·····-· Avgot AvgFs AvgR/ AvgUd Q!n Rfn IC O F SBT U.vi 
(tsf) (1s1) (%) (fl) {1s1) (%) (pc!) 
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255.09 
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257 04 
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257.45 
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160.73 
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4.85 
6.02 
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14.59 
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-17.74 
·14.95 
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2.1 
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3•1.!-)9 

;;~\ 3:J 

217 081 
2~7.513 
:?16.576 
21.)Q 208 
284.775 
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264.17 
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257.525 
165.!?2<! 
9<1.8975 
114.66<1 
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220717 
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:!~11 1,:1 
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2.310 
1.937 
i.1193 
2.3:i.O 
3.836 
l:l.6'l0 
6.612 
7 711 
6.825 
; :,ao 
7.07B 
6 559 
S 38:;: 

202 
1 08 
1,/)6 

1.81:l 
1.87 
1.8£1 
1.a,:; 
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{!Sf) 
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0.213 
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0.~,.l 
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0.2BS 
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Co 
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1.030 
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l.016 
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37 70 
-1e.01 
53.37 
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49.18 
,19.47 

51.50 
52,26 
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4S.:.!2 
•17.61 
49.52 
36.30 
;:_>,157 
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.1.9.23 
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7(1 29 

•IO<IO 
!i2.70 
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50.37 
51.31 
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49.46 
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'17.74 
,!~_33 

3S.9?. 
?.•1 IG 
28.6'3 
37.50 
--1-7.dS 
.17_,1.2 
53.16 
63 53 
661)(} 

Su 
(tsf) 

5.8$3 
6.131 
8.769 
7,865 
fi.099 
8.092 
8.5()8 
8.709 
7.922 
7.<181 
7.9:!3 
s.ms 
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3040 
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6.6!9 
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7.550 
9,375:} 
10.223 
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(Isl) 

190.11 
263.73 
264.33 
255.17 
262.78 
!:!.62.59 
276.03 
282.55 
257.15 
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257.57 
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170.79 
9:?,5~ 
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160.82 
215.22 
213.ld 
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304.17 
-330.27 

Fe 
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10.5'f71 
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31.9<!22 
29.7886 
29.4577 
2,1,9,:;5 
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22.oos 
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Phi 
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-14.45 
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•IS.80 
45.85 
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•13.16 
40.31 
~ 1.30 
42.67 
44.03 
43.92 
44.53 
45.47 
d.5.78 

' ( 
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CALCULATION BRIEF 
FO~ 

ESTIMATION AND SUMMARY OF ENGINEERING PROPERTIES 
INCLUDING PEAK AND STEADY-STATE UNDRAINED SHEAR STRENGTH 

FOR REFUSE AND SUBGRADE MATERIALS 

POND CREEK COAL REFUSE DISPOSAL SITE - SOUTH POND STAGE 2 

OBJECTIVE: 

REFERENCES: 

To estimate and summarize engineering properties for fine coal refuse 
materials samples obtained at the Pond Creek Coal Refuse Disposal site 
including unit weight (y), specific gravity (G,), effective strength, i.e., 
angle of internal friction (<I>') and cohesion (c'), total strength, peak 
undrained shear strength (Sup), and steady-state undrained shear strength 
(Sus)- The various strengths will be used in the South Pond abandonment 
analyses model(s). 

1. Civil & Environmental Consultants (CEC), Inc. Calculation Brief Entitled "Summary of 
Piezo-Sei~mic Cone Penetration Testing," Pond Creek Coal Refuse Disposal Site," BEG, 
12/21/07. 

2. Civil & Environmental Consultants (CEC), Inc. Calculation Brief Entitled "Summary of 
Laboratory Testing - Fine Coal Refuse," Pond Creek Coal Refuse Disposal Site - South 
Pond," BEG, 7/10/08. 

3. Alliance Consulting, Inc., "Appendix C Laboratory Testing, Proposed Coal Refuse 
Disposal Facility No. 2, Pond Creek Mine No. 1, Williamson County, Illinois." 

4. Poulos, S.J., Castro, G., France, J.W. (1985), "Liquefaction Evaluation Procedure," 
Journal of Geotechnical Engineering, ASCE, 111(6), pp. 772-791. 
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5. Genes, B.E., Keller, T.O., and Laird, J.P. (2000) "Steady State Liquefaction Susceptibility 
of High Hazard Upstream-Constructed Coal Refuse Disposal Facilities," Proceedings of 
Tailings Dams 2000, ASDSO/USCOLD, Las Vegas, NV, March 28-30, pp. 47-58. 

6. Almes, R. A. and Butail, A. (1976) "Coal Refuse: Its Behavior Related to the Design and 
Operation of Coal Refuse Disposal Facilities," Proceedings of the Ohio River Valley 
Soils Seminar, Lexington, Kentucky, October, 1976. 

7. Bowles, Joseph E. (1984) "Physical and Geotechnical Properties of Soils," Mc-Graw Hill. 
New York: 367-369 and 393-396. 

SOIL PROPERTIES: 

The following soil properties were estimated based on laboratory testing [Reference Numbers 
(Ref. Nos.) 2 and 3] performed for abandonment analyses and/or provided by Alliance 
Consulting, Inc. for previous deformation analyses, which are used in the various slope stability 
analyses and attached for information: 

e us 01 Rf e/S ·1 P ronerhes 
Friction 

Unit Weight Angle Cohesion 11i 

(y) (cj>) (c) 
Descriotion (ocf) (de2rees) (nsf) Comment 

Coarse Refuse 130 36 0 Frictional 

36.9 0 Effective Strength (Drained) 

Fine Coal Refuse 85 18.8 0 Total Strength (Undrained) 

0 Varies (See Below) Steadv-State (Undrained) 

19.5 400 Total Strength (Undrained) 
Residual Soil 125 

0 3000 80% Peak Undrained 
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LABORATORY-DERIVED S!ill and Su,: 

Two (2) consolidated - undrained (CU) triaxial series tests (3 points each) were performed on 
reconstituted bulk fine coal refuse slurry to determine effective and total strength parameters as 
well as peak (Sup) and steady-state (Su,) undrained shear strengths. Samples were prepared in the 
laboratory to simulate in-situ placement and consolidation. Samples were consolidated to a 
range of vertical effective stresses of about 5, 10 and 20 pounds per square inch (psi) [or 720 to 
2880 pounds per square foot (psf)]. All specimens exhibited contractive behavior when sheared 
under undrained conditions. In general, all specimens reached, or nearly reached, a steady-state 
of deformation within the strain limits of the test equipment. 

A total of 6 CU points comprise the (2) series from which peak and steady-state shear strength 
state. Su, represents the liquefied shear strength [i.e., the minimum (residual) strength available 
following a rapid loading event, such as an earthquake]. 

The following equations (Ref. No. 4) were used to calculate peak (Sup) and steady-state (Su,) 
shear strengths from laboratory test specimens: 

Peak: 

Sup = qup COS <j>p 

Or 

Sup= cr' 3p [cos <j>p sin <j>p] / (1 - sin <j>p) 

Steady-State: 

Sus = qu, COS <Pus 

Or 

Su,= cr' 3s [cos <Pus sin <Pu,]/ (1 - sin <Pus) 
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Where, 

qup = shear stress on 45-degree plane at peak strain 

<Pp= friction angle at peak= arcsin (q/p) at peak strain 

cr' 3P = lateral effective stress at peak strain 

CHECKEDBY /vg'S, 

qu, = shear stress on 45-degree plane at steady-state (max) strain 

<!>us= friction angle at steady-state = arc sin ( q/p) at max strain 

cr' 3us = lateral effective stress at steady-state (max) strain 

PAGE OF 

DATE 7(23.{CS 

The following peak and steady-state data is presented from CU testing on bulk fine coal refuse 
samples Bucket 1 and Bucket 2 and applying the equations above. CU laboratory test results are 
attached. 

6 



R19597

( 

Civil & Environmental Consultants, Inc. 
Williamson Energy Pond Creek - Sonth Pond 

PROJECT Phase 2 Abandonment Evaluation PROJECT NO. 080851 

Estimation and Summary of Engineering Properties PAGE s OF--='--
for Fine Coal Refuse 

MADE BY _..cB:eE::.:G:,___ DATE 7/12/08 CHECKED BY f-qs. DATE 7 (Z3(C/B 

Sample No. Bucket 1 - Fine Coal Refuse Bucket 2 - Fine Coal Refuse 

CU Test No. 1 2 3 1 2 3 
(Confining (5.2 psi) (10.2 psi) (20.4 psi) (5.2 psi) (10.4 psi) (20.4 psi) Pressure) 

Parameter 

qup (psi) @ 4.61 7.54 10.82 3.37 5.73 11.67 

Peak Strain (%) 18.4 13.4 13.5 10.3 14.2 8.4 

cj>p (deg) 40.4 39.6 37.8 38.3 39.2 37.5 

cr' 3p (psi) 2.5 4.3 6.8 2.1 ~ ~ 7.5 .J • .J 

Sup (psi) 3.51 5.81 8.55 2.64 4.44 9.26 

qu, (psi) @ 4.59 7.33 10.02 3.28 5.4 10.61 

Max. Strain (%) 21.5 21.67 21.74 17.29 21.32 21.42 

<!>us (deg) 40.4 39.0 36.7 36.3 38.6 35.7 

cr' 3us (psi) 2.4 4.3 6.7 2.1 3.3 7.6 

Sus (psi) 3.37 5.67 7.98 2.46 4.28 8.65 

A plot of the Su, of the reconstituted coal refuse slurry samples versus vertical effective stress 
(cr'v) is presented in the attached Figure 1. The equivalent effective vertical stress was assumed 
to be 1.5 times the isotropic effective consolidation stress (i.e., l.5*cr'3). A 2/3 - 1/3 
relationship of the data was employed to yield an Sus to cr'v relationship of Sus = 0.28 cr'v. Ref. 
No. 5 and recent undisturbed/remolded fine coal refuse testing on other projects yielded a range 
of Sus= 0.06 to 0.28 cr'v, with an average of about Su,= 0.22 cr'v. Since site specific testing was 
performed, a reasonable Su, to cr'v relationship of Sus= 0.24 cr'v is considered realistic with some 
conservatism. The impounded/abandoned fine coal refuse in the South Pond will be modeled 
utilizing this relationship. 
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Subsequent slope stability analyses determine the magnitude of driving shear stress on a failure 
plane through the fine coal refuse impoundment to assess the required Su, to maintain 
equilibrium and assess the likelihood of a (liquefaction) flow failure. Post-earthquake slope 
stability of the embankment/impoundment is evaluated as well to assess the failure potential of 
the South Pond embankment using the abandonment geometry. 

CONCLUSIONS 

Laboratory undrained shear strength data from consolidated undrained triaxial tests of fine coal 
refuse were determined. Procedures were performed to estimate Sup, Su,, and a reasonable Su, to 
cr'v relationship of Su, = 0.24 cr' v for the material. The results of the laboratory testing indicated 
Sup and Sus reach their peak and steady-state strength at high strains, and there is very little drop 
off with increasing strain. Further, Sup and Sus values generally indicated resistance to flow. 
Thus, the results suggest undrained strengths of the fine coal refuse will be maintained at or near 
peak levels during an undrained event such as an earthquake, and the susceptibility of the 
impounded fine coal refuse to a liquefaction flow failure is a function of both the undrained 
strength (worst case steady-state strength) and the in-situ driving shear stress on a critical failure 
plane through the fine refuse material. 

Based on this information, the properties evaluated/developed in Ref. No. 2 for fine coal refuse, 
as well as coarse refuse and residual soil, indicated the South Pond fine coal refuse has sufficient 
steady-state shear strength to limit the flowability of the material. The likelihood of a flow 
failure associated with the abandonment scenario will be assessed in a subsequent calculation 
brief by evaluating the driving shear stress and factor of safety against liquefaction in the fine 
coal refuse. 
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POND CREEK- SOUTH POND 
( CONSOLIDATED- UNDRAINED TRIAXIAL LABORATORY TESTING RESULTS 
"-- FOR FINE COAL REFUSE 
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Client 
Client Reference 
ProJect No. 
Lab ID 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
L008-L10-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 1 

Consolidated Undrained Triaxial Test with Pore Pressure 

,o ---------------------------------------

SIN ct>= TAN <:t. 

a 

C = ------
COS tb 

20 f--------------------------+---,,,:-~-----'---------'---------1 

0'-------~-----------~-----'---------------------J 
D 5 10 15 20 25 30 35 40 45 50 

P, (psi) 

%---Max. Effec Stress Ratio Points -Failure Envelope ·-=- Test No. 1 --Test No. 2 -----Test No. 3 

a = 0.00 C = 0.001 
a = 30.5 <ti 36.14 

Tested By JCM Date 05/21/08 Approved By l),B 
page 1 of a DCN· CT-s:;:a DATE 6-25-98 REVISIOM 1 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 
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Client 

Client Reference 

Pro1ect No. 

Lab ID 
Visual Descnptron 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

CEC 

POND CREEK 080851 

2008-210-01 

2008-210-01-01 

Boring No. 

Depth(ft.) 
Sample No. 

BLACK COAL REFUSE SLURRY (REMOLDED) 

SOUTH POND 

NA 

BUCKET 1 

25 ,--------------------------------~ 

20 

15 
·.; 
.9, 

• • e 
;;; 
C 
0 
;; 
·; 
0 

Cl 

10 

5 

0<>------------------------------------' 
0 5 10 15 20 25 

Strain(¾) 

---e--Test No. 1 ---e-Test No. 2 -l!z-TestNo.3 

Tested By JCM Date 05/21 /08 Approved By ]Y;. Date 
page 2 of 8 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 



R19604
CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 / AASHTO T297-94 (SOP-S28) §~=ro~,~~~"~ 

t ,..:rient 
\ Client Reference 

Project No. 
Lab ID 

Visual Description: 

IS/age No. 
Test No 

PRESSURES (psi) 

Call Pressure(psi) 
Back Pressure(psi) 
Eff. Cons. Pressure(psi) 
Pore Pressure 
Response (%) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 1 

BLACK COAL REFUSE SLURRY (REMOLDED) 

36.6 
31.4 

5.2 

98 

INITIAL SAMPLE DIMENSIONS (in) 

Length 1 3.140 Diameter 1 
Length 2 3.148 Diameter 2 
Length 3 3.151 Diameter 3 
Avg Leng.= 3.146 Avg. Diam.= 

VOLUME CHANGE 
Initial Surette Reading (ml) 
Final Surette Reading (ml) 
Final Change (ml) 

MAXIMUM OBLIQUITY POINTS 

( 

p 

Q 
= 
= 

LOAD 
(LBS) 

6.8 
8.2 
8.8 

10.3 
12.1 
15.1 
15.8 
16.2 
17 1 
17.2 
17.8 
18.4 
18.5 
18.8 
19.0 
18.9 
19.4 
19.6 
20.2 
20.7 
20.8 
21.4 
21.4 
21.6 
22.0 
21.8 
22.8 
23.1 
23.5 
23.1 
24.0 

Tested By 

6.41 
3.95 

JCM Date 

Initial Dial Reading (D.R.), mils 
D.R. After Saturation, mils 
D.R. After Consolidation, mils 

DEFORMATION 
(INCHES) 

PORE PRESSURE 
(PSI) 

0.000 
0.001 
0.002 
0.005 
0.008 
0.016 
0.020 
0.026 
0.038 
0.051 
0.069 
0.085 
0.101 
0.116 
0.132 
0.158 
0.182 
0.205 
0.236 
0.260 
0.292 
0.316 
0.340 
0.371 
0.411 
0.443 
0.490 
0.530 
0.569 
0.610 
0.664 

05/21 /08 

31.4 
32.1 
32.1 
32.5 
32.8 
33.2 
33.4 
33.6 
33.7 
33.8 
33.9 
34.0 
34.0 
34.1 
34.1 
34.1 
34.2 
34.2 
34.2 
34.2 
34.1 
34.3 
34.1 
34.1 
34.1 
34.1 
34.1 
34.2 
34.1 
34.1 
34.2 

Date 
~~,._,;ge 3 of 8 DCN CT-.3-::8 DATE 6-25-98 REVISION 1 

Input Checked By 

1.375 
1.389 
1.399 
1.388 

24.0 
21.7 

2.3 

235 
250 
294 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 I AASHTO T297-94 (SOP-S28) §~!!:~.?~.~"~ 

Client 
Client Reference 
Project No. 
Lab ID 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth (ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 1 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

I Effective Confining Pressure (psi) 

INITIAL DIMENSIONS 

Initial Sample Length (in.) 
initial Sample Diameter (in.) 
11litial Sample Area (in'2) 
initial Sample Volume (in'3) 

Strain 

(%) 

0.02 
0.07 
0.15 
0.25 
0.52 
0.66 
0.84 
1.22 
1.64 
2.25 
2.75 
3.27 
3.77 
4.28 
5.11 
5.89 
6.65 
7.66 
8.42 
9.45 
10.23 
11.00 
12.03 
13.30 
14.34 
15.88 
17.15 
13.44 
I 9.74 
21 .51 

Deviation 

Stress 

0.98 
1.39 
2.40 
3.62 
5.63 
6.03 
6.35 
6.92 
6.91 
7.31 
7.66 
7.71 
7.81 
7.90 
7.78 
8.02 
8.13 
8.39 
8.64 
8.59 
8.90 
8.80 
8.83 
8.93 
8.73 
9.12 
9.15 
9.22 
8.86 
9.19 

Tested By 

0.73 
0.75 
1.15 
1.36 
1.79 
2.01 
2.21 
2.33 
2.40 
2.55 
2.61 
2.64 
2.68 
2.74 
2.71 
2.84 
2.78 
2.83 
2.76 
2.72 
2.86 
2.67 
2.74 
2.72 
2.69 
2.66 
2.77 
2.70 
2.70 
2.82 
JCM 

5.2 

3.15 
1.39 
1.51 
4.76 

5.45 
5.84 
6.46 
7.46 
9.04 
9.22 
9.34 
9.79 
9.71 
9.96 

10.25 
10.26 
10.34 
10.37 
10.27 
10.38 
10.56 
10.76 
11.09 
11 .. 07 
11.25 
11.33 
11.29 
11.41 
11.25 
11.66 
11.59 
11. 72 
11.36 
11.56 

Date 

4.5 
4.5 
4.1 
3.8 
3.4 
3.2 
3.0 
2.9 
2.8 
2.7 
2.6 
2.6 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.5 
2.3 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.5 
2.5 
2.4 

05/21/08 

Stage No. 
Test No 

VOLUME CHANGE 

Volume After Consolidation (in'3) 
Length After Consolidation (in) 
Area After Consolidation (in'2) 

Effective Principle 

Stress Ratio 

1.219 
1.311 
1.593 
1.941 
2.649 
2.893 
3.125 
3.417 
3.469 
3.753 
3.961 
4.017 
4.098 
4.208 
4.124 
4.400 
4.359 
4.538 
4.536 
4.464 
4.797 
4.474 
4.594 
4.601 
4.477 
4.587 
4.762 
4.691 
4.536 
4.864 

Input Checked By 

A 

0.76 
0.55 
0.49 
0.38 
0.32 
0.34 
0.36 
0.34 
0.35 
0.36 
0.35 
0.35 
0.35 
0.35 
0.36 
0.36 
0.35 
0.34 
0.33 
0.32 
0.33 
0.31 
0.32 
0.31 
0.31 
0.30 
0.31 
0.30 
0.31 
0.31 

p 

4.96 
5.14 
5.25 
5.65 
6.23 
6.20 
6.16 
6.33 
6.26 
6.31 
6.42 
6.41 
6.43 
6.41 
6.38 
6.37 
6.49 
6.56 
6.77 
6.77 
6.79 
6.93 
6.87 
6.94 
6.88 
7.10 
7.01 
7.11 
6.93 
6.97 

Date 

1 

4.55 
3.09 

1.474 

Q 

0.49 
0.69 
1.20 
1 .81 
2.81 
3.02 
3.18 
3.46 
3.46 
3.65 
3.83 
3.85 
3.91 
3.95 
3.89 
4.01 
4.07 
4.19 
4.32 
4.29 
4.45 
4.40 
4.42 
4.46 
4.37 
4.56 
4.58 
4.61 
4.43 
4.59 

µage ..J of 8 
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R19606

,~·-~nt 

( ,nt Reference 
",-;roject No. 
Lab ID 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM 04767-95 I AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 1 

Visual Descnption: BLACK COAL REFUSE SLURRY (REMOLDED) 

!Stage No. 
; Test No 

r'RESSURES (psi) 

Cell Pressure(psi) 
Back Pressure(psi) 
t:ff. Cons. Pressure(p~ 
Pore Pressure 
Response (%) 

46.5 
36.1 
10.4 

100 

MAXIMUM OBLIQUITY POINTS 

p = 
Q = 

( 

LOAD 
(LBS) 

7.9 
13.4 
14.9 
18.3 
20.0 
22.4 
23.0 
23.7 
24.8 
25.7 
26.7 
27.1 
27.5 
27.5 
27.7 
27.9 
28.2 
28.6 
29.5 
30.0 
30.5 
30.4 
31.0 
31.2 
31.8 
31.8 
32.3 
33.0 
32.6 
33.1 
33.6 

Tested By 

11.84 
7.45 

JCM Date 

INITIAL SAMPLE DIMENSIONS (in) 

Length 1 
Length 2 
Length 3 
Avg Leng.= 

3.120 
3.137 
3.135 
3.131 

VOLUME CHANGE 

Diameter 1 
Diameter 2 
Diameter 3 
Avg. Diam.= 

Initial Surette Reading (ml) 
Final Surette Reading (ml) 
Final Change (ml) 

Initial Dial Reading (D.R.), mils 
D.R. After Saturation, mils 
D.R. After Consolidation, mils 

DEFORMATION PORE PRESSURE 
(PSI) (INCHES) 

0.000 
0.001 
0.002 
0.005 
0.008 
0.017 
0.020 
0.026 
0.038 
0.051 
0.069 
0.085 
0.100 
0.110 
0.131 
0.157 
0.181 
0.204 
0.235 
0.259 
0.290 
0.313 
0.337 
0.368 
0.408 
0.439 
0.486 
0.526 
0.565 
0.604 
0.659 

05/21/08 Input Checked By 

36.1 
36.8 
37.0 
37.4 
37.8 
38.7 
38.9 
39.3 
39.9 
40.3 
40.9 
41.1 
41.3 
41.5 
41.6 
41.8 
41.9 
41.9 
42.0 
42.1 
42.1 
42.0 
42.1 
42.0 
42.2 
42.1 
42.1 
42.2 
42.1 
42.2 
42.2 

Date 
,'--~~ 5o JCN CT-S28 DA TE 6-25-ga RE 1/!SION 1 

1.396 
1.398 
1.344 
1.379 

24.0 
18.4 

5.6 

77 
112 
166 
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R19607
CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

( 
J1cnt 
,!tent Reference 

' 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 

Pro1ect No. BUCKET 1 
L3blD 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

: Effective Confining Pressure {psi) 

INITIAL DIMENSIONS 

ii 1il1al Sample Le11yl11 (in.) 
lrntial Sample Diameter (in.) 
1111t1al Sample Area (in'2) 
Initial Sample Volume (in'3) 

Strain 
(%) 

0.03 
0.06 
0.15 
0.25 
0.54 
0.67 
0.86 
1.25 
1.67 
2.28 
2.79 
3.30 
3.60 
4.32 
5.16 
5.95 
6.72 
7 73 
8.52 
9.54 
10.30 
11.07 
12.10 
13.40 
14.44 
15 98 
l 7 28 
18.58 
19.86 
21.67 

Deviation 
Stress 

3.98 
5.09 
7.59 
8.76 

10.51 
10.94 
11.42 
12.16 
12.77 
13.37 
13.56 
13.79 
13.76 
13.77 
13.82 
13.93 
14.04 
14.51 
14.69 
14.91 
14.68 
14.93 
14.89 
15.08 
14.89 
14.92 
15.10 
14.65 
14.71 
14.66 

L'IU 

0.65 
0.89 
1.34 
1.72 
2.62 
2.79 
3.19 
3.85 
4.19 
4.77 
5.04 
5.25 
5.40 
5.50 
5.69 
5.80 
5.83 
5.87 
6.01 
6.01 
5.94 
6.00 
5.95 
6.10 
6.03 
5.99 
6.12 
5.96 
6.07 
6.08 

10 4 

3.13 
1.38 
1.49 
4.68 

13.73 
14.59 
16.65 
17.44 
18.29 
18.56 
18.64 
18.71 
18.98 
19.00 
18.92 
18.94 
18.76 
18.67 
18.52 
18.52 
18.61 
19.04 
19.08 
19.30 
19.15 
19.33 
19.34 
19.38 
19.25 
19.34 
19.38 
19.09 
19.04 
18.99 

9.7 
9.5 
9.1 
8.7 
7.8 
7.6 
7.2 
6.6 
6.2 
5.6 
5.4 
5.2 
5.0 
4.9 
4.7 
4.6 
4.6 
4.5 
4.4 
4.4 
4.5 
4.4 
4.5 
4.3 
4.4 
4.4 
4.3 
4.4 
4.3 
4.3 

Stage No 
Test No 

VOLUME CHANGE 

Volume After Consolidation (in'3) 
Length After Consolidation (in) 
Area After Consolidation (in'2) 

Effective Principle 
Stress Ratio 

1.408 
1.535 
1.838 
2.010 
2.351 
2.438 
2.584 
2.856 
3.055 
3.373 
3.530 
3.675 
3.751 
3.812 
3.934 
4.029 
4.072 
4.205 
4.349 
4.397 
4.289 
4.390 
4.346 
4.506 
4.410 
4.381 
4.528 
4.303 
4.398 
4.393 

A 

0.16 
0.18 
0.18 
0.20 
0.25 
0.25 
0.28 
0.32 
0.33 
0.36 
0.37 
0.38 
0.39 
0.40 
0.41 
0.42 
0.42 
0.40 
0.41 
0.40 
0.40 
0.40 
0.40 
0.40 
0.41 
0.40 
0.41 
0.41 
0.41 
0.41 

p 

11.74 
12.05 
12.85 
13.06 
13.04 
13.08 
12.92 
12.63 
12.60 
12.32 
12.14 
12.05 
11.88 
11.79 
11.62 
11.56 
11.59 
11.78 
11.73 
11.84 
11.80 
11.87 
11.90 
11.84 
11.81 
11.88 
11.83 
11.76 
11.68 
11.65 

1 
2 

4.18 
3.04 

1.374 

Q 

1.99 
2.54 
3.79 
4.38 
5.26 
5.47 
5.71 
6.08 
6.38 
6.68 
6.78 
6.89 
6.88 
6.89 
6.91 
6.96 
7.02 
7.26 
7.35 
7.45 
7.34 
7.46 
7.45 
7.54 
7.44 
7 46 
7.55 
7.33 
7.35 
7.33 

(_s:'e 6 of 8 
Tested By JCM Date 05/21/08 Input Checked By 156 Date lo-19:CYti 
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R19608

Client 
Client Reference 
Project No. 
Lab ID 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 1 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

IS/age No. 
Test No 

PRESSURES (psi) 

Cell Pressure(psi) 
Back Pressure(psi) 
Eff. Cons. Pressure(pi 
Pore Pressure 
Response (%) 

51.4 
31.0 
20.4 

99 

MAXIMUM OBLIQUITY POINTS 

p 
Q 

= 
= 

LOAD 
(LBS) 

17.19 
10.31 

INITIAL SAMPLE DIMENSIONS (in) 

Length 1 
Length 2 
Length 3 
Avg Leng.= 

3.130 
3.121 
3.136 
3.129 

VOLUME CHANGE 

Diameter 1 
Diameter 2 
Diameter 3 
Avg. Diam.= 

Initial Surette Reading (ml) 
Final Surette Reading (ml) 
Final Change. (ml) 

Initial Dial Reading (D.R.), mils 
D.R. After Saturation, mils 
D.R. After Consolidation, mils 

DEFORMATION PORE PRESSURE 
(INCHES) (PSI) 

0.000 31.0 
0.001 34.0 
0.002 34.5 
0.003 35.2 
0.005 35.9 
0.011 37.4 
0.017 38.5 
0.024 39.4 
0.036 40.5 
0.049 41.4 
0.067 42.3 
0.083 42.8 
0.099 43.2 
0.108 43.4 
0.131 43.7 
0.157 44.0 
0.180 44.2 
0.204 44.3 
0.236 44.4 
0.260 44.4 
0.290 44.5 
0.314 44.5 
0.337 44.5 
0.369 44.6 
0.408 44.6 
0.440 44.6 
0.488 44.6 
0.527 44.6 
0.566 44.6 
0.605 44.6 

1.404 
1.373 
1.371 
1.383 

48.0 
40.5 

7.5 

60 
68 

154 

6.8 
13.5 
15.7 
18.9 
21.3 
25.0 
27.3 
28.7 
30.6 
31.7 
33.1 
33.8 
34.5 
34.7 
35.2 
35.9 
36.6 
37.1 
37.5 
37.8 
38.3 
38.7 
38.8 
40.1 
41.4 
41.7 
40.5 
42.1 
42.5 
41.7 
42.3 

Tested By JCM 
0.660 

Date 05/21/08 
44.7 l,-lq-~<6 Input Checked By Date 

page 7 o OCN CT·S28 DATE 6-25-98 REVISION 1 
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R19609

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

Client 
Client Reference 
Project No. 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 1 

Lab ID 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

ect,ve Gan 1111119 ressure (psi) 

INITIAL DIMENSIONS 

Initial Sample Length (in.) 
Initial Sample Diameter (in.) 
Initial Sample Area (in'2) 
Initial Sample Volume (in'3) 

Strain 
(%) 

0.02 
0.05 
0.10 
0.17 
0.37 
0.58 
0.80 
1. 18 
1.61 
2.22 
2.74 
3.26 
3.57 
4.31 
5.17 
5.94 
6.73 
7.78 
8.55 
9 57 
10.34 
11. 11 
12.15 
13.45 
14.49 
16.07 
17.35 
18.64 
19.92 
21.74 

Deviation 
Stress 

4.82 
6.44 
8.70 
10.46 
13.09 
14.68 
15.66 
17.01 
17.71 
18.54 
18.96 
19.34 
19.40 
19.60 
19.89 
20.25 
20.42 
20.44 
20.50 
20.57 
20.62 
20.56 
21.14 
21.64 
21.53 
20.44 
21.06 
20.95 
20.20 
20.03 

6U 

3.04 
3.45 
4.15 
4.86 
6.38 
7.49 
8.40 
9.52 
10.40 
11.31 
11.76 
12.21 
12.35 
12.73 
12.96 
13.15 
13.27 
13.38 
13.40 
13.48 
13.52 
13.51 
13.55 
13.57 
13.56 
13.58 
13.58 
13.63 
13.64 
13.67 

.4 

3.13 
1.38 
1.50 
4.70 

22.17 
23.39 
24.95 
26.01 
27.10 
27.59 
27.66 
27.89 
27.71 
27.63 
27.60 
27.53 
27.45 
27.27 
27.33 
27.50 
27.54 
27.46 
27.50 
27.49 
27.50 
27.45 
27.99 
28.47 
28.36 
27.26 
27.88 
27.72 
26.96 
26.77 

17.4 
16.9 
16.2 
15.5 
14.0 
12.9 
12.0 
10.9 
10.0 
9.1 
8.6 
8.2 
8.0 
7.7 
7.4 
7.2 
7.1 
7.0 
7.0 
6.9 
6.9 
69 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.7 

VOLUME CHANGE 

Volume After Consolidation (in'3) 
Length After Consolidation (in) 
Area After Consolidation (in'2) 

Effective Principle 
Stress Ratio 

1.278 
1.380 
1.536 
1.673 
1.934 
2.137 
2.305 
2.563 
2.772 
3.039 
3.196 
3.361 
3.411 
3.556 
3.676 
3.795 
3.864 
3.912 
3.928 
3.973 
3.995 
3.982 
4.088 
4.170 
4.149 
3.997 
4.086 
4.094 
3.988 
3.975 

A 

0.64 
0.54 
0.48 
0.47 
0.49 
0.52 
0.54 
0.57 
0.59 
0.62 
0.63 
0.64 
0.64 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.66 
0.65 
0.63 
0.64 
0.67 
0.65 
0.66 
0.68 
0.69 

p 

19.76 
20.17 
20.60 
20.77 
20.56 
20.25 
19.83 
19.38 
18.85 
18.36 
18.12 
17.86 
17.75 
17.47 
17.38 
17.37 
17.34 
17.24 
17.25 
17.20 
17.19 
17.17 
17.42 
17.65 
17.60 
17.04 
17.35 
17.25 
16.86 
16.75 

·1 

3 

4.20 
3.04 

1.385 

Q 

2.41 
3.22 
4.35 
5.23 
6.54 
7.34 
7.83 
8.50 
8.86 
9.27 
9.48 
9.67 
9.70 
9.80 
9.95 
10.13 
10.21 
10.22 
10.25 
10.28 
10.31 
10.28 
10.57 
10.82 
10.76 
10.22 
10.53 
10.48 
10.10 
10.02 

Tested By JCM Date 05/21/08 Input Checked By Date Lc-V~ -
page a 8 
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60 

50 

40 

If) 
Cl. 30 -._. 

20 

10 

0 

Tested By. 

Client 
Client Ref. No. 
Project no. 
Lab ID 

0 

JCM 

MOIi!, lci"IAL STREl~G·1,, t:l~Vl::.LOPE 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 

20 40 

Boring No. 
Deplh(fl.) 
Sample No. 
Visual Description 

60 

CT (psi) 

NOTE: 
Date: 05/21/08 Approved By: 1)J3 

SOUTH POND 
NA 
BUCKET 1 

§t.,..:hnics 

BLACK COAL REFUSE SLURRY (REMOLDED) 

80 

GRAPH NOT TP. ~C;f.LE 
Date. {p ( 0( / 01J 

C = 1.5 

cl>= 17.3 

100 120 

C:\l .. JSOFFICE\E xcel\Prinlcf,[F 197 xlsjSheet 1 
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R19611

REMOLDED UNIT WEIGHT BEFORE INITIAL CONSOLIDATION 
CONSOLIDATED UNDRAINED TRIAXIAL TEST 

Client 
Client Reference 
Project No, 
Lab ID 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-01 Specific Gravity (measured) 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

SAMPLE CONDITION SUMMARY 

2,24 

Boring No, South Pond South Pond South Pond 
Depth (ft) NA NA NA 
Sample No. Bucket 1 Bucket 1 Bucket 1 

Test No. T1 T2 T3 
Deformation Rate (in/min) 0,0007 0,0007 0 ,0011 
Back Pressure (psi) 31.4 36,1 31 
Consolidation Time (days) 1 1 1 

Initial State (w%) 82,6 82,7 79,5 
Total Unit Weight (pcf) 76,6 84,2 80,5 
Dry Unit Weight (pct) 42,0 46,1 44,8 
Final State (wo/o) 36,8 34,5 32,7 
Initial State Void Ratio,e 2,333 2,035 2,119 

Tested By JCM Date 
page 1 of 1 

05/21/08 Input Checked By K6 Date (n-3::03 
OCN CT-S28 DATES-25-98 REVIS/ON 1 C IMSOFFICE\Ex~el\Pr1ntq\[F184 xls]Sheet1 
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R19612

Client 
Client Reference 
ProIect No. 

UNIT WEIGHT AFTER INITIAL CONSOLIDATION 
CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

CEC 

Lab ID 

POND CREEK 080851 
2008-210-01 
2008-210-01-01 Specific Gravity (measured) 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

SAMPLE CONDITION SUMMARY 

Boring No. South Pond South Pond 
Depth (ft) NA NA 
Sample No. Bucket 1 Bucket 1 

Test No. T1 T2 
Deformation Rate (in/min) 0.0007 0.0007 
Back Pressure (psi) 31.4 36.1 
Consolidation Time (days) 1 

Initial State (w%) 41.7 43.3 
Total Unit Weight (pct) 102.0 102.5 
Dry Unit Weight (pct) 71.9 71.5 
Final State (w%) 36.8 34.5 
Initial State Void Ratio,e 0.944 0.955 

Tested By JCM Date 05/21/08 Input Checked By Date 

2.24 

South Pond 

NA 
Bucket 1 

T3 
0 .0011 

31 

1 

42.4 

101.8 

71.5 
32.7 

0.956 

page 1 of 1 C ;MSOFl=ICE1Excel\Printq\[F185 ;d~]Sheet1 
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R19613

Client 
Client Reference 
Project No. 
Lab ID 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET2 

Consolidated Undrained Triaxial Test with Pore Pressure 

35 ,------------------------------------------., 

30 ---

20 

SIN ct>= TAN <X. 

a 

cos CJ) 

15 --------.-----,~z====..:=-===~== 

oL---''----------'-=--------------------------J 
0 10 

•~--Max. Effec Stress Ratio Points 

a = 
a = 

20 30 

P, (psi) 

-Failure Envelope -.. :-Test No. 4 

0.00 
31.5 

40 

·-·· Test No. 5 

0.001 
37.71 

50 

-=--Test No. 6 

Tested By JCM Date 05/27 /08 Approved By '00 Date u{ tB/08 
page 1 of B DCN CT-526 DATE6-25-98REVISION 1 
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( 
'-. 

l 

Client 

Client Reference 

Pro1ect No. 
Lab ID 
Visual Description: 

CEC 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

POND CREEK 080851 
Boring No. 
Depth(fl.) 

2008-210-01 Sample No. 
2008-210-01-02 
BLACK COAL REFUSE SLURRY (REMOLDED) 

SOUTH POND 
NA 
BUCKET 2 

25 ~---------------------------------~ 

20 

15 
·;; 

= w 
w 
~ 
"' 
s • ·, • 
0 
C 

10 

5 

0 

0 5 10 15 20 25 

Strain{%) 

~ Test No. 4 -a-Test No. 5 ----tr--Test No. 6 

Tested By JCM Date 05/27 /08 Approved By J) B Date w(t8(0S 
page 2 of a 
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R19615

( 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM 04767-95 I AASHTO T297-94 (SOP-S28) ~;.~,~~"~ 
Client 
Client Reference 
c'roJect No. 
Lab ID 

Visual Description: 

I stage No. 
Test No 

PRESSURES (psi) 

Cell Pressure(psi) 
Back Pressure(psi) 
Eff. Cons. Pressure(psi) 
Pore Pressure 
Response (%) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth (ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 2 

BLACK COAL REFUSE SLURRY (REMOLDED) 

36.3 
31.2 
5.1 

98 

INITIAL SAMPLE DIMENSIONS (in) 

Length 1 3.150 
Length 2 3.142 
Length 3 3.147 
Avg Leng.= 3.146 

VOLUME CHANGE 

Diameter 1 
Diameter 2 
Diameter 3 
Avg. Diam.= 

Initial Surette Reading (ml) 
Final Surette Reading (ml) 
Final Change (ml) 

MAXIMUM OBLIQUITY POINTS 

p = 
Q = 

LOAD 
(LBS) 

7.6 
9.3 

10.4 
11.6 
12.8 
14.0 
14.8 
15.0 
15.2 
15.7 
16.5 
16.7 
17.0 
17.2 
17.8 
18.1 
18.1 
18.6 
18.8 
19.0 
19.3 
19.5 
19.3 
19.7 
19.8 
19.9 
20.1 
20.1 

Tested By 

4.92 
2.94 

JCM Date 

Initial Dial Reading (D.R.), mils 
D.R. After Saturation, mils 
D.R. After Consolidation, mils 

DEFORMATION 
(INCHES) 

0.000 
0.001 
0.002 
0.005 
0.008 
0.016 
0.020 
0.025 
0.037 
0.050 
0.068 
0.084 
0.100 
0.110 
0.133 
0.159 
0.182 
0.205 
0.237 
0.261 
0.293 
0.316 
0.340 
0.372 
0.412 
0.445 
0.491 
0.531 

05/27/08 Input Checked By 

PORE PRESSURE 
(PSI) 
31.2 
32.1 
32.3 
32.6 
32.9 
33.3 
33.3 
33.6 
33.8 
33.9 
34.2 
34.2 
34.2 
34.3 
34.2 
34.3 
34.3 
34.2 
34.2 
34.3 
34.3 
34.2 
34.3 
34.2 
34.3 
34.3 
34.2 
34.2 

Date 

1.453 
1.463 
1.461 
1.459 

24.0 
21.9 
2.1 

54 
110 
130 

p,:,ae J of Oct~ cr.s2s DATE 0•25-96 REV!SlON 1 
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R19616
CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 / AASHTO T297-94 (SOP-S28) tr:~,~!!:! 

Client 
Client Reference 
Project No. 
Lab ID 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth(fl.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 2 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

t Effective Confining Pressure (psi) 
I 
i 

INITIAL DIMENSIONS 

Initial Sample Length (in.) 
Initial Sample Diameter (in.) 
Initial Sample Area (inA2) 
Initial Sample Volume (inA3) 

Strain Deviation 6. u 
(%) Stress 

0.02 1.06 0.90 
0.07 1.77 1.15 
0.15 2.55 1.44 
0.25 3.26 1.71 
0.53 4.05 2.11 
0.65 4.54 2.14 
0.82 4.65 2.39 
1.21 4.72 2.58 
1.62 5.03 2.72 
2.22 5.48 2.95 
2.74 5.62 3.02 
3.27 5.75 3.04 
3.59 5.88 3.12 
4.33 6.18 3.02 
5.17 6.27 3.08 
5.93 6.25 3.13 
6.69 6.51 3.03 
7.73 6.56 3.04 
8.50 6.63 3.14 
9.53 6.72 3.14 
10.30 6.74 3.03 
11 .09 6 56 3.07 
12.1 o 6.71 3.03 
13.42 6.69 3.06 
14.49 6.68 3.10 
16.00 6.66 3.02 
17.29 6.55 3.03 

Tested By JCM 
page 4 of 8 

5.1 

3.15 
1.46 
1.67 
5.26 

5.26 
5.72 
6.21 
6.65 
7.04 
7.50 
7.36 
7.25 
7.42 
7.63 
7.70 
7.81 
7.86 
8.27 
8.30 
8.22 
8.58 
8.62 
8.59 
8.68 
8.81 
8.59 
8.78 
8.74 
8.68 
8.74 
8.62 

Date 

4.2 
4.0 
3.7 
3.4 
3.0 
3.0 
2.7 
2.5 
2.4 
2.1 
2.1 
2.1 
2.0 
2.1 
2.0 
2.0 
2.1 
2.1 
2.0 
2.0 
2.1 
2.0 
2.1 
2.0 
2.0 
2.1 
2.1 

Stage No. 
Test No 

VOLUME CHANGE 

Volume After Consolidation (inA3) 
Length After Consolidation (in) 
Area After Consolidation (inA2) 

Effective Principle 

Stress Ratio 

1.253 
1.449 
1.698 
1.959 
2.358 
2.531 
2.712 
2.873 
3.112 
3.550 
3.705 
3.790 
3,968 
3,967 
4.101 
4.176 
4.152 
4.176 
4.380 
4.436 
4.256 
4.235 
4.233 
4.281 
4.342 
4.204 
4.171 

A 

0.86 
0.66 
0.58 
0.53 
0.53 
0.48 
0.52 
0.56 
0.55 
0.55 
0.55 
0.54 
0.54 
0.50 
0.50 
0.51 
0.48 
0.47 
0.48 
0.48 
0.46 
0.48 
0.46 
0.47 
0.47 
0.46 
0.47 

p 

4.73 
4.84 
4.94 
5.02 
5.01 
5.23 
5.04 
4.89 
4.90 
4.89 
4.89 
4.93 
4.92 
5.17 
5.16 
5.10 
5.32 
5.34 
5.27 
5.32 
5.44 
5.31 
5.43 
5.39 
5.34 
5.41 
5.34 

05/27/08 Input Checked By Date 

1 
4 

4.85 
3.07 

1.580 

Q 

0.53 
0,89 
1.28 
1.63 
2.03 
2.27 
2.32 
2.36 
2.52 
2.74 
2.81 
2.87 
2.94 
3.09 
3.14 
3.13 
3.26 
3.28 
3.31 
3.36 
3.37 
3.28 
3.35 
3.35 
3.34 
3.33 
3.28 
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R19617
CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 
ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

'lient 
iient Reference 

Proiect No. 
Lab ID 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET2 

visual Descnptton: BLACK COAL REFUSE SLURRY (REMOLDED) 

l:itage No. 
fost No 

PRESSURES (psi) 

Cell Pressure(psi) 
Back Pressure(ps1) 
Eff. Cons. Pressure(p! 
Pore Pressure 
Response (%) 

41.1 
31.0 
10.1 

99 

MAXIMUM OBLIQUITY POINTS 

p 
Q 

= 
= 

9.00 
5.66 

INITIAL SAMPLE DJMENSIONS (in) 

Length 1 
Length 2 
Length 3 
Avg Leng.= 

3.138 
3.138 
3.137 
3.138 

VOLUME CHANGE 

Diameter 1 
Diameter 2 
Diameter 3 
Avg. Diam.= 

Initial Surette Reading (ml) 
Final Surette Reading (ml) 
Final Change (ml) 

Initial Dial Reading (D.R.), mils 
D.R. After Saturation, mils 
D.R. After Consolidation, mils 

LOAD DEFORMATION PORE PRESSURE 
(PSI) (LBS) (INCHES) 

8.5 0.000 31.0 
13.5 0.001 32.8 
14.3 0.002 33.0 
16.3 0.004 33.4 
17.2 0.007 33.9 
18.9 0.016 34.9 
19.4 0.020 35.2 
20.0 0.025 35.6 
21.0 0.038 36.1 
21.5 0.051 36.6 
22.4 0.070 37.0 
22.9 0.085 37.2 
23.4 0.101 37.4 
23.7 0.110 37.4 
23.8 0.132 37.5 
24.5 0.158 37.6 
25.1 0.181 37.7 
26.0 0.205 37.7 
26.2 0.236 37.7 
26.4 0.259 37.8 
26.2 0.290 37.7 
26.4 0.314 37.8 
26.7 0.338 37.8 
26 9 0.370 37.8 
26.5 0.410 37.8 
27.9 0.441 37.8 
28.0 0.488 37.8 
28.2 0.527 37.8 
28.1 0.566 37.8 
28.5 0.605 37.8 
28.4 0.661 37.8 

( Tested By JCM Date 05/27/08 Input Checked By Date 
~ge 5 of 8 ::,cN CT-S28 o,.:, TE 6-25-98 REVISION 1 

1.407 
1.383 
1.378 
1.389 

l.-

24.0 
20.2 

3.8 

88 
94 

124 
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/' 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

'lient 
dent Reference 

Pr0Ject No. 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET2 

Lab ID 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

; effective Confining Pressure (psi) 

INITIAL DIMENSIONS 

Initial Sample Length (in.) 
initial Sample Diameter (in.) 
Initial Sample Area (in·'2) 
Initial Sample Volume (in•3) 

Strain Deviation l'l U 
(%) Stress 

0.04 3.42 1.75 
0.06 4.03 2.01 
0.13 5.39 2.43 
0.23 5.96 2.92 
0.51 7.15 3.87 
0.64 7.46 4.19 
0.82 7.88 4.57 
1 21 8.51 5.13 
1.63 8.84 5.57 
2.24 9.37 5.97 
2.75 9.67 6.18 
3.25 9.92 6.35 
3.56 10.14 6.40 
4.26 10.10 6.55 
5.08 10.44 6.59 
5.85 10.80 6.68 
6.60 11.25 6,70 
7 60 11.27 6.75 
8.34 11.32 6.76 
9.36 11 06 6.74 
10.13 11. 11 6.76 
I 0.91 11.20 6.81 
11 94 11.17 6.80 
13.21 10.75 6.76 
14.21 11.47 6.77 
15.72 11.35 6.78 
16.98 11.28 6.79 
18.25 11 04 6.80 
19.51 11. 13 6.82 
21.32 10.80 6.85 

10.1 

3.14 
1.39 
1.52 
4.76 

11.77 
12.12 
13.05 
13.13 
13,37 
13.37 
13.41 

'13.48 
13.38 
13.50 
13.59 
13.66 
13.83 
13.65 
13.95 
14.21 
14.65 
14.63 
14.66 
14.42 
14.46 
14.49 
14.47 
14.09 
14.80 
14.67 
14.59 
14.33 
14.40 
14.05 

CY3 

8.3 
8.1 
7.7 
7.2 
6.2 
5.9 
5.5 
5.0 
4.5 
4.1 
3.9 
3.7 
3.7 
3.6 
3.5 
3.4 
3.4 
3.4 
3.3 
3.4 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

Stage No. 
Test No 

VOLUME CHANGE 

Volume After Consolidation (in'3) 
Length After Consolidation (in) 
Area After Consolidation (in•2) 

Effective Principle 
Stress Ratio 

1.410 
1.497 
1.703 
1.830 
2.148 
2.262 
2.427 
2.714 
2.950 
3.271 
3.468 
3.648 
3.741 
3.843 
3.978 
4.161 
4.304 
4.363 
4.395 
4.292 
4.323 
4.401 
4.383 
4.214 
4.445 
4.418 
4.411 
4.350 
4.397 
4.318 

A 

0.52 
0.50 
0.46 
0.50 
0.55 
0.57 
0.59 
0.61 
0.64 
0.64 
0.65 
0.65 
0.64 
0.66 
0.64 
0.63 
0.60 
0.60 
0.60 
0.62 
0.61 
0.61 
0.62 
0.64 
0.60 
0.60 
0.61 
0.62 
0.62 
0.64 

p 

10.06 
10.11 
10.36 
10.16 
9.80 
9.64 
9.47 
9.22 
8.96 
8.81 
8.75 
8.70 
8.76 
8.60 
8.73 
8.81 
9.03 
8.99 
9.00 
8.89 
8.90 
8.89 
8.88 
8.72 
9.06 
9.00 
8.95 
8.81 
8.84 
8.65 

\_,e 
Tested By JCM Date 05/27/08 Input Checked By Date 

01 

1 
5 

4.50 
3.10 

1.450 

Q 

1.71 
2.01 
2.69 
2.98 
3.57 
3.73 
3.94 
4.26 
4.42 
4.69 
4.84 
4.96 
5.07 
5.05 
5.22 
5.40 
5.62 
5.64 
5.66 
5.53 
5.56 
5.60 
5.58 
5.37 
5.73 
5.68 
5.64 
5.52 
5.56 
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R19619

Client 
Client Reference 
Project No. 
Lab ID 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 I AASHTO T297-94 (SOP-S28) 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 · 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET2 

Visual Description: BLACK COAL REFUSE SLURRY (REMOLDED) 

1s1age No. 
Test No 

PRESSURES (psi) 

Cell Pressure(psi) 
Back Pressure(psi) 
Elf. Cons. Pressure(pi 
Pore Pressure 
Response (%) 

51.4 
31.3 
20.1 

97 

MAXIMUM OBLIQUITY POINTS 

p 
Q 

= 
= 

LOAD 
(LBS) 

4.3 
6.5 
11. 7 
14.0 
16.6 
21.7 
25.0 
27.5 
29.6 
31.7 
32.8 
33.2 
33.9 
34.3 
35.2 
36.1 
37.0 
37.3 
38.7 
39.3 
38.9 
39.0 
39.2 
39.4 
39.9 
40.1 
41.5 
41.9 
41.2 
41.3 
41.4 

Tested B 

19.19 
11.67 

JCM Date 

INITIAL SAMPLE DIMENSIONS (in) 

Length 1 
Lenylh 2 
Length 3 
Avg Leng.= 

3.142 
3.130 
3.141 
3.138 

VOLUME CHANGE 

Diameter 1 
Diameter 2 
Diameter 3 
Avg. Diam.= 

Initial Surette Reading (ml) 
Final Surette Reading (ml) 
Final Change (ml) 

Initial Dial Reading (D.R.), mils 
D.R. After Saturation, mils 
D.R. After Consolidation, mils 

DEFORMATION 
(INCHES) 

PORE PRESSURE 
(PSI) 

0.000 
0.001 
0.002 
0.004 
0.006 
0.012 
0.019 
0.026 
0.038 
0.051 
0.070 
0.085 
0.101 
0.110 
0.132 
0.157 
0.181 
0.205 
0.236 
0.259 
0.291 
0.316 
0.340 
0.371 
0.410 
0.441 
0.489 
0.528 
0.568 
0.608 
0.663 

05/27/08 Input Checked B 

31.3 
32.8 
33.9 
34.7 
35.6 
37.4 
38.7 
39.8 
40.9 
41.7 
42.4 
42.8 
43.1 
43.2 
43.4 
43.7 
43.7 
43.8 
43.8 
43.9 
43.8 
43.9 
43.9 
43.8 
43.8 
43.9 
43.8 
43.7 
43.8 
43.8 
43.8 

Date 
page o DCN· CT-S28 DATE 6-25-98 REVISION 1 

1.379 
1.377 
1.386 
1.381 

24.0 
17.7 
6.3 

40 
56 
91 
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R19620

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

Client 
Client Reference 
Project No. 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Depth(ft.) 
Sample No. 

SOUTH POND 
NA 
BUCKET 2 

Lab ID 

Visual Descnption: BLACK COAL REFUSE SLURRY (REMOLDED) 

ressure /pst 

INITIAL DIMENSIONS 

Initial Sample Length (in.) 
Initial Sample Diameter (in.) 
Initial Sample Area (inA2) 
Initial Sample Volume (inA3) 

Strain 

(%) 

0.04 
0.07 
0.12 
0.19 
0.40 
0.61 
0.85 
1.24 
1.64 
2.26 
2.77 
3.26 
3.58 
4.27 
5.09 
5.86 
6.64 
7.63 
8.39 
9.43 
10.22 
11.00 
12 01 
13.28 
14.28 
15.84 
17.12 
18.40 
19.69 

Deviation 

Stress 

1.58 
5.38 
7.06 
8.92 
12.65 
14.97 
16.72 
18.18 
19.63 
20.24 
20.44 
20.87 
21.09 
21.54 
21.97 
22.37 
22.41 
23.10 
23.33 
22.79 
22.67 
22.61 
22.49 
22.46 
22.30 
22.80 
22.66 
21.92 
21.62 
21.21 

6. u 

1.52 
2.62 
3.36 
4.30 
6.12 
7.35 
8.47 
9.56 
10.41 
11.15 
11.54 
11.82 
11.94 
12.14 
12.38 
12.43 
12.54 
12.49 
12.58 
12.55 
12.59 
12.56 
12.53 
12.52 
12.63 
12.50 
12.41 
12.46 
12.51 
12.54 

3.14 
1.38 
1.50 
4.70 

20.16 
22.86 
23.80 
24.73 
26.62 
27.72 
28.36 
28.72 
29.32 
29.19 
29.00 
29.15 
29.25 
29.50 
29.69 
30.04 
29.98 
30.71 
30.85 
30.34 
30.18 
30.14 
30.05 
30.04 
29.77 
30.40 
30.35 
29.57 
29.21 
28.77 

18.6 
17.5 
16.7 
15.8 
14.0 
12.7 
11.6 
10.5 
9.7 
9.0 
8.6 
8.3 
8.2 
8.0 
7.7 
7.7 
7.6 
7.6 
7.5 
7.6 
7.5 
7.5 
7.6 
7.6 
7.5 
7.6 
7.7 
7.6 
7.6 
7.6 

VOLUME CHANGE 

Volume After Consolidation (inA3) 
Length After Consolidation (in) 
Area After Consolidation (in'2) 

Effective Principle 

Stress Ratio 

1.085 
1.308 
1.422 
1.565 
1.905 
2.174 
2.438 
2.724 
3.025 
3.262 
3.388 
3.521 
3.584 
3.705 
3.846 
3.918 
3.962 
4.034 
4.102 
4.018 
4.021 
4.001 
3.973 
3.961 
3.986 
4.001 
3.948 
3.868 
3.846 
3.805 

A 

0.99 
0.50 
0.49 
0.50 
0.50 
0.51 
0.52 
0.54 
0.55 
0.57 
0.58 
0.58 
0.58 
0.58 
0.58 
0.57 
0.58 
0.56 
0.56 
0.57 
0.57 
0.57 
0.57 
0.57 
0.58 
0.57 
0.56 
0.59 
0.60 
0.61 

p 

19.37 
20.17 
20.27 
20.26 
20.30 
20.23 
19.99 
19.63 
19.51 
19.07 
18.78 
18.71 
18.70 
18.73 
18.71 
18.85 
18.77 
19.16 
19.19 
18.95 
18.84 
18.84 
18.81 
18.81 
18.62 
19.00 
19.02 
18.61 
18.40 
18.17 

1 
6 

21.49 
Tested By JCM Date 05/27/08 Input Checked By Date (r l 

pege8o8 

4.24 
3.09 

1.374 

Q 

0.79 
2.69 
3.53 
4.46 
6.32 
7.48 
8.36 
9.09 
9.81 

10.12 
10.22 
10.43 
10.54 
10.77 
10.99 
11.19 
11.21 
11.55 
11.67 
11.39 
11.34 
11.30 
11.24 
11.23 
11.15 
11.40 
11.33 
10.96 
10.81 
10.61 

-

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 



R
19621

r 
Cl1e11I 
Client Ref. No. 
Project no. 
Lab ID 

IV!Glih lOlAL STRENGlh ..:l✓ VLI OPE 

CEC 
POND CREEK 080851 
2008-210-01 
2008-210-01-02 

Boring No. 
Deptll(fL) 
Sample No. 
Visual Description 

SOUTH POND 
NA 
BUCKET2 

re-a.~ 
~te"'hnics 

BLACK COAL REFUSE SLURRY (REMOLDED) 

60 ~-------~-------~---------------------------------~ 

C = 0.3 

<I>= 20.3 
50 

40 

(/) 
0.. 30 -.., 

20 

10 

20 40 60 80 100 120 

o (psi) 

NOTE: GRAPH NOT TO SCALE 
Tested By JCM Date: 05/21 /08 Approved By: 1JPJ Date: {g( Ctr los 

#NiA 

544 Braddock Avenue East Pittsburgh. PA 15112 Phone (412) 823-7600 Fax (412) 823·8999 



R19622

REMOLDED UNIT WEIGHT BEFORE INITIAL CONSOLIDATION 
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Consolidation Time (days) 1 1 

Initial State (w%) 82.9 85.7 83.0 
Total Unit Weight (pcf) 82.6 82.2 84.5 
Dry Unit Weight (pcf) 45.2 44.3 46.2 
Final State (w%) 37.6 35.9 32.5 
Initial State Void Ratio,e 2.095 2.159 2.029 
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Boring No. South Pond South Pond 

Depth (ft) NA NA 
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Initial State (w%) 41.5 41.5 
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Initial State Void Ratio,e 1.129 0.931 
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STEADY STATE LIQUEFACTION SUSCEPTIBILITY OF HIGH HAZARD 

UPSTREAM-CONSTRUCTED COAL REFUSE DISPOSAL FACILITIES 

Blaise E. Genes1, Thomas 0. Keller, P.E.2 and Joseph P. Laird, P.E.. 3 

1.0 Introduction 

Coal refuse disposal facilities are manifestations of deep mining and surface mining 

activities and the resulting need for the disposal of waste materials. Due to the massive 

volumes of materials produced annually by mining operations, these "tailings dams" are 

among the largest earth structures in the worid and consequently, receive intense 

regulatory and public scrutiny. Coal refuse disposal facilities, their design, constructlon 

and operation are regulated by the U.S. Department of Labor, Mine Safety and Health 

Administration (MSHA). The concern for refuse disposal safety and environmental control 

by MSHA, the coal industry, engineering consultants and the public has led to the 

development of design procedures that address these concerns, particularty siting, 

material handling and placement techniques. · 

For the most part, tailings dams evaluations are similar to those of water retention 

dams and address geotechnical. issues such as foundation materials, hydrology, 

hydraulics, seepage control, slope stability (static and seismic), constructlon practices and 

long-term monitoring. In the past, pseudo-static analyses were performed to address 

seismic stability using regional, historic seismic acceleration values and a slightly lowered 

factor of safety limit to assess adequacy. Empirical evaluations are sometimes performed 

to address seismic stability with adequacy based on comparison of limited field and 

laboratory test data with historical performance data of liquefaction and non-liquefaction 

sites from around the world. During the initial to intermediate stages of a refuse facility 

design, simplified analytical methods may be appropriate, such as those based on 

pseudo-static and cone penetration testing (CPT) or standard penetration testing (SPT). 

However, given the uniqueness and complexity of moderate to high hazard tailings darns, 

which are significantly influenced by factors such as the number and geometry of 

upstream stages, deposition history and cross-valley topography, simplified analyses are 

often inadequate to effectively address safety and cost issues. They often do not account 

for critical site-specific conditions and may either over-predict strengths leading to a 

potentially unconservative analysis or under-predict strengths leading to costly 

remediation efforts. 
The focus of this paper is on the application of established steady-state liquefaction 

evaluation procedures to high hazard tailings dams, assessing liquefaction susceptibility 

using site-specific data to estimate the factor of safety against a liquefaction flow slide 

failure. A significant emphasis is placed on obtaining in-situ samples and developing 

1 Geatechnical Engineering Program Manager, Almes & Associates, Inc., Consulting Engineers, Faur 

Triangle Lane, Suite 200, Export, PA 15632-9255. 

2 Vice President and Branch Manager, GEi Consultants, Inc., 2141 Palomar Airport Road, Suite 160, 

Carlsbad, CA 92009-1424. 

3 Project Engineer, Almas & Associates, Inc., Consulting Engineers, Four Triangle Lane, Suite 200, Export, 

PA 15632-9255. 
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properties of the hydraulically placed, fine coal refuse consolidated beneath multiple, 

upstream-constructed stages of coarse coal refuse. Detailed evaluations have been 

performed at five Appalachian coal refuse disposal facilities in southern West Virginia as 

part of the permitting process for the various facilities. 

2.0 Analytical Approach 

Coal refuse disposal facilities are generally constructed by three methods, either 

separately or in combination, and include upstream, downstream, and centerline 

construction. Downstream and centerline constructed facilities typically pose only minor 

liquefaction concerns since critical failure surfaces pass mainly through the compacted 

coarse refuse embankments. A typical high hazard, upstream constructed coal refuse 

facility, such as the one shown in Figure 1, is constructed over long periods of time (up to 

25 to 30 years) to heights of 400-plus feet and includes multiple upstream stages "pushed 

out" into the previous stage's tailings pond. Fine coal refuse consolidated under upstream 

stages typically is loose to very loose, silty sand to sandy silt- and clay-sized particles, 

saturated and usually highly contractive. Thus, the potential exists for excess pore 

pressure generation and significant loss of strength during and following a rapid 

(undrained) loading event, such as an earthquake. 

All five facilities evaluated and discussed in the context of this paper were all 

moderate to high hazard structures with downstream toe to crest heights varying from 300 

to 440 feet Detailed studies of liquefaction susceptibility were performed using the 

methodology presented by Poulos, Castro, and France (1985) to estimate in-situ void ratio 

and undrained steady-state strength of the critical layer, fine coal refuse. Presented below 

are the generalized results of field and laboratory testing at the various sites. Field testing 

included performing fixed-piston undisturbed sampling to measure in-situ void ratio and 

piezo-seismic cone penetration testing (PS-CPT) to evaluate stratigraphy and estimate 

shear wave velocity with depth. Laboratory strength testing of undisturbed, remolded and 

slurry fine coal refuse samples was performed to estimate in-situ, undrained steady-state 

shear strength (Sus) and develop a site-specific Sus-to-effective stress relationship. 

Liquefaction susceptibility was assessed based on the results of limit-equilibrium 

slope stability analyses. Post-earthquake deformations were estimated using one­

dimensional wave propagation and sliding block analysis techniques and the results 

compared to the available freeboard to assess the likelihood of overtopping. Based on the 

regional database of information related to Sus, various trends regarding the general 

behavior of fine coal refuse during undrained loading and the practical implications 

affecting liquefaction susceptibility of upstream-constructed coal refuse impoundments are 

discussed. Detailed discussions regarding post-earthquake deformation analyses and the 

seismic response of coal refuse facilities to acceleration time-histories from stochastic 

simulations of eastern North America earthquakes are reserved for another paper. 

3.0 Field Investigations 

Fixed Piston Sampling 
The main purpose of the subsurface exploration program at the various sites was to 

obtain high quality "undisturbed" fine coal refuse samples of a character suitable for 
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laboratory steady-state strength testing. Multiple undisturbed samples were obtained at 

each site at various depths using a hydraulically actuated Gregory Undisturbed Sampler 

(GUS) fixed piston sampler. The GUS fixed piston sampler was used to advance a thin­

wall galvanized steel sampling tube by delivering drilling fluid pressure to the top of the 

sampler, which subsequently advanced the tube around a fixed piston. Penetration of the 

tube into the soil was accurately measured to within ½ to 1 millimeter when "full 

penetration" of the sampler was achieved. Full penetration of the sampling tube was 

confirmed by observation of the fluid level in the borehole casing which would dramatically 

rise when fluid pressure applied to the top of the sampler vented through ports in the 

sampler. The technique used for undisturbed fixed piston sampling allowed samples to be 

obtained to depths as great as 344 feet below the ground surface. 

Detailed measurements of the tube inside, outside and cutting edge diameters and 

length were made and volume changes that occurred during sampling calculated in the 

field from tube penetration and sample recovery measurements. Samples were selected 

for subsequent laboratory testing based on the quality of the "undisturbed" sample using a 

criteria for the change in soil volume (tiVN). · For the fine coal refuse, minimizing the tube 

clearance ratio [(I0-CE)/CE] minimized sample volume changes, which typically ranged 

from zero to 2.5 percent. All undisturbed samples were stored in specially designed 

padded wooden boxes and changes in volume routinely monitored during storage and 

prior to and following shipment. Prior to laboratory testing, the tube samples were x-rayed 

and reviewed to select portions of the sample that had a minimum amount of stratification. 

Piezo-Seismlc/Cone Penetrometer Testing 

PS-CPT soundings were performed prior to or concurrently with undisturbed 

sampling to help delineate the depth to the top and bottom of fine coal refuse. As shown 

in Figure 2, fine coal refuse layers are characterized by significantly lower tip stresses and 

elevated pore pressure generation, while the coarse and coarse-fine mix typically yield 

much higher tip stresses and lower pore pressure generation. Using seismic downhole 

techniques, estimates of shear wave velocity were obtained at each site to correlate small 

strain shear modulus (G) with depth. These tests were generally conducted at 5-foot 

intervals throughout the soil profile to depths of 365 feet at one site. Shear wave 

velocities for coarse, coarse-fines mix and fine coal refuse ranged from about 1,000 to 

2,300 feet per second (fps), 800 to 2,000 fps and 800 to 1,200 fps, respectively. These 

velocities were based on data from 14 PS-CPT soundings. Velocities varied dramatically 

with depth, consistent with variations in placement techniques and the micro-layering 

associated with the deposition history of the facility. 

Stratification 
Much of the coarse refuse embankment drilled and sampled was dense to very 

dense as expected due to the structural placement of the material. Loose deposits of fine 

coal refuse were typically encountered below a dense mixed zone of coarse and fine coal 

refuse. The fines were characterized by corrected cone tip resistance values between 300 

to 1 ,000 pounds per square inch (psi). The CPT soundings (and visually verified in SPT 

samples) have shown that there are significantly thick zones of mixed coarse and fine coal 

refuse. Mixing apparently occurred during the various push-out phases of upstream 

embankment construction into the tailings pond and possibly from the "pumping" of fines 
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up into the coarse refuse during subsequent stage construction. Due to the infusion of 

coarse refuse into the fines, the mix zones typically exhibited significantly higher average 

cone tip resistance, as well as lower pore pressure generation during cone advancement. 

In-Situ Void Ratio 
A total of 34 undisturbed fine coal refuse samples were obtained from the various 

sites. In-situ void ratio was calculated for each based on the field measurements 

described previously combined with laboratory measurements of the volume of solids in 

the tube. Table 1 presents a summary of sample depth and calculated in-situ void ratio at 

each site. Samples were obtained from beneath about 65 to 344 feet of overlying refuse 

and in-situ void ratios varied from about 0.39 to 0.79, with most (82 percent) of the values 

between 0.43 and 0.59. While in-situ void ratio is influenced by mean effective stress and 

time rate of consolidation, the range of values is relatively narrow. Direct correlation 

between estimated mean effective stress and in-situ void ratio can not be inferred due to 

the unique and complex nature of each site's geometric constraints and deposition history. 

4.0 Laboratory Testing 

Steady-state liquefaction-related laboratory test programs of the coal refuse 

materials sampled from the five sites included performing index tests such as grain size 

distributions, Atterberg limits, and specific gravity, as well as triaxial shear strength tests 

on undisturbed, remolded and slurry samples of fine coal refuse. Table 1 presents a 

summary of laboratory test results from Sites 1 through 5. 

Index Tests 
Fine coal refuse particles vary in size from about 2 mm (No. 10 sieve) to 0.0005 

mm (finer than clay fraction). It is analogous to silty sand ta silty clay-sized material. 

Fines content (passing a No. 200 sieve) for fine coal refuse from the five sites varied from 

35 to 76 percent. Fine refuse generally has a low plasticity, ranging from nonplastic to 

Plasticity Indices of 12 percent or less. Values are affected by the parent rock formation 

from which the coal was extracted and from clay layers near the coal seam that get mixed 

within the coal. The specific gravity of fine coal refuse is low and generally varied from 

about 1 .4 to 2.4 for the sites tested. As a result, densities are also relatively low, with in­

place total unit weight ranging from about 75 to 90 pounds per cubic foot (pcf). 

Steady-State Strength Of Undisturbed Samples 

Isotropically consolidated, undrained triaxial compression (cu) tests were 

performed on undisturbed, remolded and slurry samples of fine coal refuse. The main 

purpose of the triaxial tests was to measure the undrained steady-state shear strength of 

the samples in the laboratory to allow in-situ steady-state shear strengths to be estimated 

based on void ratio corrections (from laboratory to field). A total of 34 cu tests were 

performed on undisturbed samples of fine coal refuse from the five sites. Specimens were 

typically consolidated to an isotropic, effective consolidation stress ( cr 3c) ranging from 8 

to 16 kilograms per square centimeter (kg/cm2
) [16.3 to 32.7 kips per square foot (ksf)]. 

These relatively high confining pressures were used to ensure contractive behavior, 
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particularly since most samples were obtained from 200 to 344 feet below the ground 

surface. The samples exhibited contractive behavior and reached or approximately 

reached a steady-state of deformation within the strain limits of the test. Laboratory 

values of Sus were corrected to represent steady-state strengths at in-situ void ratios. 

Steady-State Line and In-Situ Steady-State Strength 

Triaxial tests were performed on compacted specimens to determine the steady­

state line (SSL) of the fine coal refuse representative for each site. Samples of each batch 

mix were formed using two methods: 1) by placing layers of fine coal refuse in a split mold 

and compacting each layer to a target void ratio; and 2) by placing the material in a mold 

as a slurry subject to one-dimensional consolidation to simulate in-situ placement 

conditions. The various SSL's for each batch mix are shown in Figure 3 where the slope 

(iielt.log Sus) varies from 0.11 to 0.13 for moist tamped batch samples with additional 

slurry prepared samples of the batch mix shown for comparison. As discussed by Poulos 

et. al (1985), the slope of the steady state line is dependent on t'1e shape of the grains 

and the vertical position is affected by slight differences in grain-size distribution. In 

general, the variation of the fine refuse coal particle shape from site to site would not be 

expected to vary significantly since the coal was mined from the same region using 

generally similar cleaning techniques. However, the fines content of the coal refuse 

sampled from the region varies widely. Thus, the SSL's in Figure 3 are consistent with the 

above observations. 
In-situ Sus for each site was estimated by "correcting" the steady-state strengths at 

laboratory void ratios to their respective in-situ void ratio along the slope of the SSL as 

defined by Poulos et. al (1985). In-situ Sus values ranged from 0.06 to 4.62 kg/cm2 

(0.122 ksf to 9.42 ksf) with 74 percent of the data falling between 0.25 and 2.1 kg/cm2 

(0.51 ksf to 4.28 ksf). Figure 4 presents correlated Sus versus in-situ void ratio for 34 

tested samples at the 5 sites. Note that Sus values can vary by more than a factor of 10 

for a given void ratio. 

Sus Versus Effective Stress Relationship 

The estimation of Sus values for fine coal refuse layers that are at in-situ conditions 

different from the samples obtained and tested were estimated using a correlation 

between Sus and effective vertical stress (cr•v) determined for each site. This includes 

proposed upstream stages where sampling is not yet feasible or existing portions of the 

embankment not sampled due to budgetary constraints. By generally assuming that Sus 

values vary linearly with cr·v, and estimating the in-situ effective stress conditions for 

proposed layers of fine coal refuse, the in-situ Sus values for the proposed additional 

zones of fine coal refuse can be approximated. Site-specific Sus /cr'v relationships are 

presented in Figure 5 and varied from 0.06 to 0.27. The various relationships were 

approximated by conservatively drawing a line from zero through the location at which 

two-thirds of the data points at a particular site lie above the line. 

The lowest strength relationship was achieved at a narrow valley fill with over 200 

feet of coarse and mixed refuse placed above the fine coal refuse. It is deduced that 

significant arching may be occurring within the coarse refuse preventing the full height of 
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overburden from consolidating the critical fine coal refuse layer. Therefore, factors such 

as cross-valley topography and deposition history are significantly relevant to the Susla•v 

relationship. Similarly, the database of Suslcr'v relationships obtained from bulk fine coal 

refuse samples prepared as slurried samples may be used to investigate what kind of 

relationship with depth (or effective stress) may be expected in the slurry pond prior to any 

encroachment of coarse embankments. The effective consolidation stresses at which the 

laboratory tests were performed were converted into equivalent vertical effective stresses 

in the field, assuming that the lateral stresses are equal to one-half of the vertical stresses. 

As shown in Figure 6, an Suslcr'v ratio of 0.18 extends from the zero intercept to the point 

where two-thirds of the data falls above the straight line. 

5.0 Liquefaction Susceptibility Evaluations 

Liquefaction susceptibility depends on the Sus of all the soils along the potential 

failure surface compared to the driving stress along that failure surface. Zones of loose 

(contractive) cohesionless soils are critical to analyzing liquefaction potential because they 

can have an undrained strength that is significantly lower than their drained strength. 

Therefore, the embankment geometry was evaluated to assess the liquefaction potential 

of each stage of construction estimating the average driving shear stresses along the 

critical failure surface at each of the high hazard sites. Generally, as the construction of 

future upstream staging progresses, there is a corresponding increase in driving stress. 

For layers in which fixed-piston samples were obtained and tested, or layers where similar 

effective stresses are present, a weighted average of steady-state strength, such as the 

Two-Thirds Strength Method, was utilized. This method, utilized by Castro et. al. (1989) 

and recommended by the U.S. Army Corps of Engineers (1970) in their manual for 

analyzing the stability of earth dams, involves using a design shear strength value that is 

lower than two-thirds of the total test values selected. Sus values for fine coal refuse 

layers at in-situ a·v values that significantly differ from the cr·v values at sample locations 

were estimated using the site specific Su5lcrv relationship as previously discussed. Limit 

equilibrium slope stability analyses were performed at each site with Sus values applied to 

fine coal refuse layers and frictional (drained) strengths applied to coarse and mixed 

refuse layers. Factors of safety against liquefaction (FL) along the critical failure surfaces 

for the various sites ranged from 1.02 to 1.32. 

6.0 Notable Trends From Completed Studies 

Liquefaction evaluations have been performed at five different sites using steady­

state techniques as well as other complementary analyses. Since most of the sites are in 

the same geographical region, it is useful to compare the results of the fine coal refuse 

tested to identify trends in its engineering properties. A discussion of notable trends for 

the presented data is discussed below. 

1. Consistent with the sensitivity of Sus to void ratio, Sus values can vary over 10 times at 

the same void ratio illustrating the need for site specific testing. In-situ void ratios 

varied between 0.39 and 0.79, however, most ranged from 0.43 to 0.59. 
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2. In-situ Sus values for unsampled fine coal refuse layers can be estimated based on Sus 

versus cr'v correlations developed for a particular site. Su5/cr'v relationships used for the 

coal refuse impoundment sites have ranged from 0.06 to 0.27 also illustrating the need 

for site specific testing, particularly at facilities with proposed multiple upstream stages. 

3. Sus and Susfcr'v are significantly influenced by factors such as cross-valley topography, 

deposition history, upstream embankment geometry and construction sequencing. 

7.0 Conclusions 

Steady-state methodology can be effectively applied for the detailed evaluation of 

the liquefaction susceptibility of high hazard coal refuse disposal facilities. The evaluation 

needs to be based on site specific geometry and subsurface conditions, and properties 

developed accounting for the uniqueness and complexity of each site. While it is often 

useful to express the steady-state strength with respect to an estimated vertical stress, 

proper caution should be exercised during its development. The database of slurried 

samples has shown that the behavior of newly deposited fine coal refuse can be 

reasonably predicted. The Susf cr'v ratio of fine coal refuse consolidated beneath multiple 

upstream embankment stages can vary significantly with age, loading history, arching, and 

geometric constraints. For initial or preliminary liquefaction assessments, it is 

recommended that a range of Su5/cr'v ratios be used to investigate the sensitivity of the 

critical layer to liquefaction susceptibility. For detailed evaluations where significant driving 

stresses are present for multiple upstream stages, site-specific shear strength testing of 

high quality undisturbed samples is recommended to develop the site's Susfcr'v 

relationship and each individual stage evaluated to estimate the factor of safety against 

liquefaction susceptibility. In general, factors of safety against liquefaction susceptibility 

were above 1.0 for the existing and proposed staging at the various high hazard sites. 

Factors of safety below 1.0 indicated the need for remedial design of existing embank­

ments or redesign of the staging for proposed expansions to lower driving stresses. 
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Fillld Data 
E$1lma111d 

P11rc.c.nt Ooplh 10 In-Situ Vll(\ Vmd Vmd 

P;u;slnu Topol' ENuclNU Ratio R.iUo 

Ho ;i:00 Pl Spocilic ......... 51{8'5, In-SHU ~ 

Shivo " G..lvi1y Fetil kg/cm1 
{Samplad TUUUIMolU 

'" NA 228 .. 7 345 O ◄GI 0. ◄97 

<04 llA 202 703 31B 0611 0615 

-44.7 NA 2.37 608 330 0.488 0<11111 

"' HA 19' 166 3.25 0.◄00 0602 

◄7.2 NP 178 100.3 • 81 0565 0687 

36 8 7 201 1058 ••• 0480 0-402 

630 11 163 ... ◄.10 0553 Of><3 

67 0 4 1 .. 756 ◄ 27 ... 1 0,629 

347 NP 100 NA HA NA 0732 

3H NI' 1'8 NA NA NA 0745 

3<.7 NP , ... NA NA NA 0075 

3<1 HP "' NA HA NA 0973 

077 NA , aa 310 5 11.02 051◄ 0562 

70 0 NA ' .. 20iH, 1007 0 ◄◄ -I """ 
7B7 NA 185 3211-4 11 17 0443 0482 

017 " "' 3413 11.62 0641 0 605 ... NA ,., 2906 10 65 0 6ll2 05"8 

213 NA 140 275 8 1037 D 7BU 0700 

70 I • I 80 NA NA NA 0513 

70 1 6 180 NA NA NA 0483 

70.1 • I.BO NA NA NA 0633 

70 I ' 180 NA IIA NA 0616 

70 1 B 180 NA UA NA 1270 

37 0 4 2" NA NA NA 1070 

238 NA 1'6 NA NA NA 011-tO 

24' NA 1 ◄5 210.0 7., 0557 0595 

157 NA 148 222.2 788 0.5-40 0671 

72.D NA 1.16 1356 540 0 465 0520 

30 I NA ' :18 '"' 2 "' 0.3ij9 0.400 

71.3 NA 170 1702 606 0467 0 400 

610 NA 165 2183 1,. 0401 0 61Y 

72.7 NA 171 2233 7 ., 0485 0 482 

756 NA 173 2132 7 65 040< 0507 

751 12 172 NA NA NA osn. 
76 I 12 1.72 NA NA NA 0.7115 

761 12 1.72 NA NA NA 0 ll04 

761 12 1.72 NA NA tlA OBOS 

76 1 12 1.72 NA NA NA NA 

522 • u;s NA NA NA NA 
810 w. 177 21U9 .... 0562 oeao ... NA 1.64 23-4.3 • 72 ll.&-16 0661 ... NA '" 2600 . ., 066D D 606 

'" HA "' 1(183 ... 0622 0615 ... NA , ... 1 .. 0 881 0058 0685 

355 NA 165 2333 11.02 D.608 0.525 

22 S NA 1" 241 D 1112 0547 0 551 ,. . NA , .. 180.◄ 087 0620 .... ... NA 1 87 106.0 605 0012 0600 

HO NA 1 60 1833 6 48 061B o riae 
607 NA ,. .. 200.4 10.13 0562 0576 

25 6 NA 1 67 210.J 1053 0.588 0.509 

620 ' 1.70 NA NA NA 0546 

62.0 • 170 NA .... NA 0.544 

620 ' 170 llA NA NA ll 640 

620 ' t.70 NA NA NA 0.753 

851 NP 166 NA ,,. NA NA 

fP- foccl Pi$lon, Unallii\urt>lKJ Sample 

BM- Rocrin~Uluk.-d Bald\ t.1,; Sa1npk, Polparndby Mob1 l.inipln9 

Ill ..... " 0 6 tRil.llO DI ~~• w Vlilftlell.l Ett4KlivD ~u,u11) 

Vmd 

R.lllo 

""""' Shear 
O.<t02 
D 3Q7 
0.300 
0384 
O«J 
0414 .... 
0421 
0300 
0331 
0465 
0433 
0.610 
0,42<!: 

o.m1 
0 ... 
0 465 
0881 
0 363 
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0-170 
0 <t56 
0 <t07 
0362 
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0517 
om 
o, .. 
0.360 

0-440 
0 453 
O<tl5 
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03'7 
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0 3ll0 
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0 44D 
06-U 
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0463 
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0.<160 
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0512 ., .. 
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Etfocilw Equiv Vfllt -· '"'""' Coorol f/foct Sil= Sir.es- al "'"" 
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" AnW• 

000 12.00 27' 125 ,. . 
800 1200 281 122 3<7 

800 12.00 2.le 132 363 

600 12 DO 338 '" 337 

800 1200 3.60 17. 353 

600 12 00 020 15.1 31' 

800 \200 2.95 14.2 32.7 

800 1200 341 ,. 7 34.t 

400 800 ... 18 24.7 

IDDO 1500 2.39 18 25.2 

1 DO 160 023 12 23.6 

,.oo 300 0<8 13 232 

111.10 2◄.15 5.67 63 301 

11120 24 30 ... 7.3 26 1 

16.10 24.15 587 •• , .. 
1200 \ODO 4 87 102 300 

1200 IBDO 667 187 337 

600 12 Oil 377 1'6 350 -1620 24'30 5'4 103 297 

800 1200 308 203 312 

200 300 065 106 33' 

300 <60 1 DO 105 330 

7.00 '°"' 2" 12 6 32.2 

7 DO 1060 262 17-IJ 334 

7.00 1060 3 7t 197 352 

12.00 1600 4.74 199 36.1 

1200 1600 .. 5 16 7 362 

600 12 DO J.<tt 130 33 3 

'uo 1200 302 l<t.1 352 
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1200 1600 ... 1 ◄ .2 338 

12 00 1800 .,, '" 32' 
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BOO 12.00 200 2D B 324 
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"' 041 
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"' ••• ... 
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3.77 ... 
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460 
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ti 12 101 . .. IBO 
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' .. 20.3 
ll 53 166 
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330 ... 
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4 17 \11 
<1.23 '"3 
377 ,., 
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0 OJ 100 
346 16 0 
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308 2.0,7 .,. 4.0 
3.36 20.J 
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368 21.3 
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2.11 ... 
046 203 
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2 " 
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MP· Noo•Pta:.Uc 

Pl - Pl.asliclly Index 
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\Jn~Dcl ss .... 
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kg/cnl Anoo k1J1cm1 

2,3 337 0'4 
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211 33' 036 

"" 32.t I 30 
Z..15 310 0 53 
2 ... 1 326 038 

0.80 32.8 NA 
2.QJ 320 NA 
0.15 34 1 NA 

03' 320 NA 
••1 30 t 465 

"' 274 315 

'1 . .19 26 B 482 

"' 30 6 4'7 ... 337 0.85 
3.09 3'0 006 
4.72 297 NA 
281 312 NA 
0,5.t 33' NA 
08' 330 NA 
195 322 NA 
210 33' NA 
303 352 NA 
3 03 30' 178 
301 36 2 0" 
284 32.6 160 
3,. 33 9 "' 324 325 216 
'11 32.7 1 DO 
3 03 31' 100 
3 Oil 338 I 3J 

2.47 32.3 NA 

' ,. 330 NA 
?63 316 NA 

052 328 NA 
'65 33 3 "' 202 35 3 HA 
3 53 316 063 
-4.34 35 4 053 

371 26' 116 
362 31.0 06' 
353 271 033 
3.17 35 5 0 OD 
3 70 33 7 o.no 
3" 351 one 
3 46 30. 0.11 

4 05 32.1 0 12 
323 330 0-13 

3 00 "' 026 

215 327 NA 
O<B 330 NA 
022 337 NA 
1" 316 NA 

253 '" NA 
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l LEGEND NOTES 
• Reconstituted Coal Refuse Slurry Sample 1. Vertical effective stress for reconstituted coal ■ Undisturbed Tube Sample refuse samples assumed to be 1.5 times the l isotropic effective consondation stress. 

2. Vertical effective stress of undisturbed tube 
samples estimated by CEC, Inc. 

3, R'4 composed of two different soil types. Sus l shown is uncertain. 
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Civil & Environmental Consultants, Inc. 
Williamson Energy - Pond Creek South Pond 

PROJECT Phase 2 Abandonment Evaluation PROJECT NO. 080-851 
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Driving Shear Stress by Elastic (GStabl) Solution 
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CALCULATION BRIEF 
FOR 

DETERMINATION OF DOWNSTREAM AND UPSTREAM IN-SITU 
DRIVING SHEAR STRESS BY ELASTIC (GSTABL) SOLUTION 

POND CREEK COAL REFUSE DISPOSAL SITE - SOUTH POND 

OBJECTIVE: To determine the initial state of static stress (a.k.a., "driving stress") for the 
fine coal refuse layers in the downstream and upstream directions of the 
Pond Creek South Pond Phase 2 abandonment geometry. This driving 
stress will be used to evaluate liquefaction susceptibility of the 
impoundment by steady-state analysis 

METHODOLOGY: Use limit equilibrium analyses to estimate the driving shear stress acting 
on the most critical circular failure surface passing through the Phase 2 
impoundment and embankment geometry shown in Figure 1. Failure 
planes in both the upstream and downstream directions will be evaluated. 

REFERENCES: 

ANALYSIS: 

1. Gregory, P.E., Garry H., "GSTABL7 with STEDwin Slope Stability 
Analysis System, Version 2.0," dated September 2001. 

2. Civil & Environmental Consultants, Inc. Calculation, "Calculation 
Brief for Estimation and Summary of Engineering Properties Including 
Peak and Steady-State Undrained Shear Strengths For Refuse and 
Subgrade Materials, Pond Creek Coal Refuse Disposal Site - South 
Pond", BEG, 7/12/08. 

3. Poulos, S.J., Castro, G., and France, J.W. (1985a) "Liquefaction 
Evaluation Procedure," Journal of the Geotechnical Engineering 
Division, ASCE, Vol. 111, No. GT6, pp. 772-792. 

The Illinois Department of Natural Resources (IDNR) has required that the evaluation of the 
abandonment condition for the South Pond address the following issues: 



R19642

Civil & Environmental Consultants, Inc. 
Williamson Energy - Pond Creek South Pond 

PROJECT Phase 2 Abandonment Evaluation PROJECT NO. 080-851 

Determination of Downstream and Upstream In-Situ PAGE 2 OF .J 
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1. The classification of the existing condition of the impounded material with respect to its 
fluid nature; and 

2. The liquefaction potential of the impounded material and the related stability of the 
containing dam. 

DeteITPJning the in-situ static d..riving shear stress in a critical (relative to slope stability) soil 
layer (i.e., fine coal refuse) is one of the steps for evaluating liquefaction susceptibility (No. 2 
above). The driving shear stress in a critical soil layer is equal to the minimum shear resistance 
the layer must have to just maintain stability of the slope. This assumes fully mobilized shear 
strengths in the other soil layers comprising the slope. The fully mobilized strengths are those 
that would act while deformation of the slope is occurring and, thus, would be available to resist 
a massive flow slide. These shear strengths can be quantified by performing a stability analysis 
for the slope in question. 

When evaluating slope stability by means of circular failure surface analysis (using the limit 
equilibrium approach), the driving shear stress (-rct) acting along the failure surface analyzed can 
be determined by assuming that the shearing resistance (i.e., shear strength) of the material 
through which the failure surface passes is provided solely by cohesion [i.e., angle of internal 
friction (<jl) = O]. The driving stress is determined by varying the cohesion value used in the 
analysis until a factor of safety (F.S.) of 1.0 is obtained. For this condition (F.S. = 1.0), the 
driving stress acting along the failure surface analyzed is equal to the cohesion value used for the 
material. 

The following soil properties were estimated based on previous field and laboratory testing as 
well as current fine coal refuse testing for use in the various post-earthquake liquefaction slope 
stability analyses: 

Total Unit Saturated Unit Effective Effective 
Weight Weight Friction Cohesion 

Material (yt) (ys) ( <P') (c') 
Type (pcf) (pct) (de11) (psf) 

Coarse Refuse 130 140 33.7 0 
Fine Refuse 80 90 0 Varies 
Residual Soil 125 130 19 4000 

Soil Cao 130 1135 30 0 
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Note: Refuse properties provided by Alliance Consulting, Inc. based on laboratory testing and/or 
literature values noted in the Alliance static/seismic slope stability analyses. 

Results of Driving Shear Stress Slope Stability Analyses: 

Top of Driving Shear Stress 
Phase 2 Fines Top of in Fine Coal Refuse 

Abandonment Elevation Cap Elevation<1J ( 'Cd) 
( Crest El. 502 ft) (ft) (ft) (psf) 

Downstream 496 502 0 

Upstream 496 502 
0 

(l) Cap includes 4-foot coarse refuse and 2-foot soil cover layer above top of fines elevation. Soil cover 
sloped at one percent to maintain positive drainage. 

CONCLUSION: 

Based on the information presented in this calculation brief, CEC determined that the Pond 
Creek - Phase 2 abandonment geometry has 0 psf driving shear stress through the fine coal 
refuse for both the upstream and downstream conditions. 
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Pond Creek, South Cell, Abandonment Post-Eq Downstream Driving Analysis 
p:\_20072"$0jectsl072-046

1 

williams:on ene~gylgstabllpo~d creek southcelllkY, determi_nationlsouth cell downstream revi;ed- driving.pl2 Ru~ ~y: M~c~ael J. _Shel;°~eda, P.E. 7/16/2008 11 :36AM 

' l # FS ! Soil Soil Total Saturated Cohesion Friction Piez. 
1 

a 1.631': Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface, 
b 1.6351 No. (pcf) (pcf) (psD (deg) No. 
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1.650 CCR CAP 7 130.0 140.0 a.a 33.7 W1 
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*** GSTABL7 *** 
** GSTP..BL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

***************************************************~***************************** 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Fnisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

********************************************************************************* 
Analysis Run Date: 7/16/2008 
Time of Run: 11:36AM 
Run By: Michael J. Sheleheda, P.E. 
Input Data Filename: P:\ 2007 Projects\072-046 Williamson Energy\GStabl\Pond Cree 

k South Cell\Ky Determination\south cell downstream revised - driving.in 
Output Filename: P:\ 2007 Projects\072-046 Williamson Snergy\GStabl\Pond Cree 

k South Cell\Ky Determination\south cell downstream revised - driving.OUT 
Unit System: English 
Plotted Output Filename: P: \ 2007 Projects\072-04 6 Willia Energy\GStabl \Pond Creek So 

uth Cell\Ky Determination\south ce11 ctOwnstream revised - driving.FLT 
PROBLEM DESCRIPTION: Pond Creek, Sou~h Cell, Abandonment 

Post-Eq Downstream Driving Analysis 
BOUNDARY COORDINATES 

4 Top Boundaries 
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17 Total Boundaries 
Boundary X-Left Y-Left 

No. (ft) (ft) 
l 50.00 66.00 

X-Right 
(ft) 

159.40 
253.00 
273.00 
450.00 
278.20 
450.00 
288. 60 
450.00 
304.20 
450.00 
330.20 
450.00 
356.20 
450.00 
356.20 
382.20 
450.00 

Y-Right 
(ft) 
66.00 

102.00 
102.00 
103.75 
100.00 
101.75 

Soil Type 
Below Bnd 

8 
2 159.40 66.00 
3 253.00 102.00 
4 273.00 102.00 
5 273.00 102.00 
6 278. 20 100. 00 
7 278.20 100.00 
8 288.60 96.00 
9 288.60 96.00 

10 304.20 90.00 
11 304.20 90.00 
12 330.20 80.00 
13 330.20 80.00 
14 356.20 70.00 
15 159.40 66.00 
16 356.20 70.00 
17 382.20 60.00 

Default Y-Origin = O.OO(ft) 
Default X-Plus Value= O.OO(ft) 
Default Y-Plus Value= 0.00(ft) 

ISOTROPIC SOIL ~Z\PJ\METERS 
8 Type(s) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) {pcf) (psf) 
1 130.0 140.0 0.0 
2 80.0 90.0 0.0 
3 80.0 90.0 0.0 
4 80.0 90.0 o.o 
5 80.0 90.0 0.0 
6 130.0 135.0 0.0 
7 130.0 140.0 0.0 
8 125.0 135.0 400.0 

Friction 
Angle 
(deg) 
33.7 
0.0 
0.0 
0.0 
0.0 

30.0 
33.7 
19.5 

l PIEZOMETRIC SURFACE(S) SPECIFIED 
Unit Weight of Water= 62.40 (pcf) 
Piezometric Surface No. 1 Specified by 
Pore Pressure Inclination Factor 0.50 

Point X-Water Y-Water 
No. (ft) (ft) 

1 50.00 64.00 
2 182.00 64.00 
3 280.80 99.00 
4 450.00 99.00 

96.00 
96.00 
90.00 
90.00 
80.00 
80.00 
70.00 
70.00 
70.00 
60.00 
60.00 

Pore 
Pressure 

Pressure 
Constant 

(psf) 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Param. 
0.00 
0.00 
0. 00 
0.00 
o.oo 
0.00 
0. 00 
0.00 

4 Coordinate Points 

1 
1 
6 
1 
7 
1 
2 
l 
3 
1 
4 
1 
5 
8 
8 
8 

Piez. 
Surface 

No. 
1 
l 
l 
1 
l 
1 
l 
1 

Searching Routine Will Be Limited 
Of Which The First 1 Boundaries 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

Boundary X-Left Y-Left K-Right Y-Right 
No. (ft) (ft) (ft) (ft) 

1 50.00 50.00 450.00 58.00 
EARTHQUAKE DATA HAS BEEN SUPPRESSED 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 
20 Surface(s) Initiate{s) From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X 125.00{ft) 
and X 170.00(ft) 

Each Surface Terminates Between X 240.00{ft) 
and K 450.00(ftl 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = O.OO(ft) 
10.00(ft) Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
**Safety Factors Are Calculated By The Modified Bishop Method** 
Total Number of Trial Surfaces Evaluated 400 



R19648

P:south cell downstream revised - driving.OUT Page 3 

Statistical Data On All Valid FS Values: 
FS Max= 3.085 FS Min= 1. 631 FS Ave = 1.951 
Standard Deviation= 0.269 Coefficient of Variation 13.78 % 

Failure Surface Specified By 17 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 14 6. 32 66.00 
2 155.23 61.48 
3 164.58 57.91 
4 174.24 55.34 
5 184.12 53. 79 
6 194.11 53. 29 
7 204.09 53.83 
8 213.97 55.41 
9 223.62 58.01 

10 232.95 61. 61 
11 241. 86 66.16 
12 250. 23 71. 62 
13 258.00 77. 93 
14 265.06 85.01 
15 271.34 92. 79 
16 276. 78 101.18 
17 277.21 102.04 

Circle Center At X = 193.95 y 148.86 and Radius 95.57 
Factor of Safety 

*** 1.631 *** 
Individual data on the 25 slices 

Water Water Tie Tie Earthquake 
Force Force Force Force Force Surcharge 

Slice Width Weight Top Bot Norm Tan Hor Ver Load 
No. (ft) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 

1 3.9 4 92. 9 o.o 0.0 0. 0. 0.0 0.0 0.0 
2 5.0 2091.1 0.0 439.1 0. 0. 0.0 0.0 0.0 
3 4.2 2907.5 0.0 923.3 0. 0. 0.0 0.0 0.0 
4 5.2 5528.1 0.0 1764. 0 0. 0. 0.0 0.0 0.0 
5 9. 7 16864.1 0.0 4602.l 0. 0. 0.0 0.0 0.0 
6 7. 8 18896.4 0.0 4542.1 0. 0. 0.0 0.0 0.0 
7 2.1 5903.1 0.0 1317. 2 0. 0. 0.0 0.0 0.0 
8 5.2 15841.2 0.0 3719. 4 0. 0. 0.0 0.0 0.0 
9 4. 7 15746.5 0.0 3929.0 0. 0. 0.0 0.0 0.0 

10 10.0 36868.6 0.0 9722.8 0. 0. 0.0 0.0 0.0 
11 9. 9 40271. 4 0.0 11170.8 0. 0. 0.0 0.0 0.0 
12 9. 7 41681. 5 0.0 11976.2 0. o. 0.0 0.0 o.o 
13 9.3 41104.8 0.0 12130.5 0. o. 0.0 0.0 0.0 
14 8. 9 38666.4 0.0 11631.9 0. 0. 0.0 0.0 0.0 
15 2. 4 10150.9 0.0 3151.2 0. o. 0.0 0.0 o.o 
16 6.0 24396.6 0.0 7334.6 0. 0. 0.0 0.0 0.0 
17 2.8 10743.4 0.0 3341.8 0. 0. 0.0 0.0 o.o 
18 5.0 17622.9 0.0 5363.1 0. 0. 0.0 0.0 0.0 
19 7.1 19563.0 0.0 6308.5 0. 0. 0.0 0.0 0.0 
20 6.3 11036. 7 0.0 3322.9 0. 0. 0.0 0.0 0.0 
21 1. 7 1740.8 0.0 337.3 0. 0. 0.0 0.0 0.0 
22 0.7 592.2 0.0 35.9 0. 0. 0.0 0.0 0.0 
23 2.7 1206.0 0.0 o.o 0. 0. 0.0 0.0 0.0 
24 0.3 47.3 0.0 0.0 0. 0. 0.0 0.0 0.0 
25 0. 4 24.4 0.0 o.o 0. 0. 0.0 0.0 0.0 

Failure Surface Specified By 16 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) ( ft) 
1 148.68 66.00 
2 157.67 61.62 
3 167. 07 58.21 
4 176.78 55.79 
5 186.68 54.41 
6 196. 68 54.08 
7 206.65 54.79 
8 216.50 56.54 
9 226.10 59.31 
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10 235.37 63.08 
11 244.19 67.80 
12 252. 46 73.41 
13 260 .11 79.86 
14 267, 03 87.07 
15 273.16 94. 97 
16 277. 55 102.04 

Circle Center At X = 194.87 y 149.27 and Radius 95.22 
Factor of Safety 

kkk 1.635 *kk 

Failure Surface Specified By 16 Coordinate Points 
Poin't X-Surf Y-Surf 
No. (ft) (ft) 

1 146.32 66.00 
2 155.28 61.56 
3 164.66 58.10 
4 174.36 55.67 
5 184.26 54.28 
6 194.26 53.95 
7 204.23 54.70 
8 214. 07 56.50 
9 223.65 59.34 

10 232.88 63.19 
11 241. 65 67. 99 
12 249.86 73. 71 
13 257.41 80.27 
14 264.21 87.59 
15 270.20 95.60 
16 274.00 102.01 

Circle Center At X = 192.27 y 147.41 and Radius 93.48 
Factor of Safety 

*** 1.637 *** 

( 
Failure Surface Specified By 17 

Point X-Surf Y-Surf 

"'-- No. (ft) (ft) 

Coordinate Points 

1 141. 58 66.00 
2 150.50 61. 49 
3 159.84 57. 91 
4 169.50 55.31 
5 179.37 53. 71 
6 189.35 53.12 
7 199.34 53.56 
8 209. 24 55.02 
9 218.93 57.48 

10 228.32 60.91 
11 237.31 65.29 
12 245.81 70.56 
13 253. 72 76.68 
14 260.97 83.57 
15 2 67. 4 7 91.16 
16 273.17 99.38 
17 274.62 102.02 

Circle Center At X = 190.08 y 150.88 and Radius 97. 76 
Factor of Safety 

*** 1.639 *** 
Failure Surface Specified By 16 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft} (ft) 

1 151.05 66.00 
2 159.86 61.27 
3 169.18 57.62 
4 178.85 55.11 
5 188.76 53.77 
6 198.76 53.61 
7 208.71 54.65 
8 218.46 56.86 
9 227.88 60.22 

10 236.83 64.67 
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11 245.19 70.16 
12 2 52. 84 76.60 
13 259.67 83. 91 
14 265.58 91. 97 
15 270.49 100.69 
16 271. 03 102.00 

Circle Center At X - 195.05 
Factor of Safety 

*** 1.640 *** 
Failure Surface Specified By 16 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 148.68 66.00 
2 157.44 61.17 
3 166.72 57.45 
4 176.39 54.89 
5 186.30 53.54 
6 196.30 53.41 
7 206.24 54.51 
8 215.96 56.82 
9 225.34 60.31 

10 234.21 64.91 
11 242.46 70.58 
12 249.94 77.20 
13 256.56 84.70 
14 262.21 92.95 
15 266.80 101.84 
16 266.86 102.00 

Circle Center At X = 192.33 
Factor of Safety 

*** 1.646 *** 
Failure Surface Specified By 16 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 148.68 66.00 
2 157.85 61.99 
3 167.36 58.90 
4 177.13 56.77 
5 187.06 55.60 
6 197.06 55.41 
7 207.02 56.21 
8 216.87 57.98 
9 226.49 60.71 

10 235.79 64.37 
11 244.69 68.93 
12 253.10 74.34 
13 260.94 80.55 
14 268.13 87.50 
15 274.60 95.13 
16 279.40 102.06 

Circle Center At X = 193.94 
Factor of Safety 

*** 1.649 *** 
Failure Surface Specified By 18 

Point x-surf Y-Surf 
No. (ft) (ft} 

1 139.21 66.00 
2 148.34 61. 92 
3 157.78 58.61 
4 167. 4 6 56.10 
5 177. 31 54.41 
6 187.28 53.55 
7 197.28 53.53 
8 207.24 54.34 
9 217.11 55.98 

10 226.80 58.44 
11 236.25 61. 70 
12 245.40 65.73 

y 137.31 and Radius 83.79 

Coordinate Points 

y 134.71 and Radius 81. 40 

Coordinate Points 

y 156.89 and Radius 101. 54 

Coordinate Points 
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13 254.18 70.52 
14 2 62. 53 76.03 
15 270.39 82.21 
16 277.71 89.03 
17 284.43 96. 43 
18 288.81 102.16 

Circle Center At X = 192.55 y 172.86 and Radius 
Factor of Safety 

*** 1.650 *** 
Failure 

Point 
Surface Specified By 15 Coordinate Points 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

X-Surf Y-Surf 
(ft) (ft) 

151.05 66.00 
159.94 61.41 
169.32 57.95 
179.05 55.66 
189.00 54.59 
198.99 54.75 
208.90 56.14 
218.56 58.73 
227.82 62.50 
236.55 
244.62 
251.90 
258.28 
2 63. 67 
2 66. 41 

67.37 
73.28 
80 .13 
87.83 
96. 26 

Circle Center At X = 
102.00 

192.70 Y 
Factor of Safety 

*** 1.650 *** 

135. 70 and Radius 

Failure 
Point 

Surface Specified By 17 Coordinate Points 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

X-Surf Y-Surf 
(ft) (ft) 

141.58 66.00 
150.68 61.85 
160.14 58.60 
169.86 56.27 
179.76 54.89 
189.76 54.47 
199.74 55.01 
209.63 56.50 
219.33 58.94 
228.75 62.30 
237.80 66.55 
246.40 71.65 
254.47 
261.94 
2 68. 7 3 
274.78 
276.34 

77.56 
84.21 
91. 55 
99.51 

Circle Center At X = 
102.03 

189.16 
Factor of Safety 

*** 1.653 *** 

y 158.37 

**** END OF GSTABL7 OUTPUT**** 

and Radius 

119.43 

81. 20 

103.91 
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Pond Creek, South Cell, Abandonment Post-Eq Upstream Analysis - Driving 
p:\_2o~

5
8roj~ct~\072-0~6 ~illia~son en.ergy\gstabl\p~~~~reek s_outh cell~y dete~~~n~~tio-~\so~t~ cell upstream revis~d - drivin~.pl2 

. # FS Soil Soil Total Saturated Cohesion Friction Piez. 

Run By: Michael J. Sheleheda, P.E. 7116/2008 11:44AM 
-·1 -

1 a 8.426! Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface 
b 8.571: No. (pcf) (pcf) (psf) (deg) No. 
c 8.652: CCR 1 130.0 140.0 0.0 33.7 W1 
d 8.787. FCR-1 2 80.0 90.0 0.0 0.0 W1 
e 8.859. FCR-2 3 80.0 90.0 0.0 0.0 W1 

8.885 FCR-3 4 80.0 90.0 0.0 0.0 W1 
g 8.965 ! FCR-4 5 80.0 90.0 0.0 0.0 W1 200 

. 11 cl.Y90, 1 SOIL CAP 6 130.0 135.0 0.0 30.0 W1 
: I ; 9.108/ CCRCAP 7 130.0 140.0 0.0 33.7 W1 

, ' ORIG 8 125.0 135.0 400.0 19.5 W1 
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*** GSTABL7 *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Ose Prohibited) 

********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type lmalysi.5) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surtaces, Pseudo-Static & Newmark t:arthquake, and Applied !:'orces. 

********************************************************************************* 
Analysis Run Date: 7/16/2008 
Time of Run: 11:44AM 
Run By: Michael J. Sheleheda, P.E. 
Input Data Filename: P:\ 2007 Projects\072-046 Williamson Energy\GStabl\Pond Cree 

k South Cell\Ky Determination\sout'h cell upstream revised - driving.in 
Output Filename: P:\ 2007 Projects\072-046 Williamson Energy\GStabl\Pond Cree 

k South Cell\Ky Determination\sout'h cell upstream revised - driving.OUT 
Onit System: English 
Plotted Output Filename: P:\_2007_Projects\072-046 Willia Energy\GStabl\Pond Creek So 

uth Cell\Ky Determination\south cell upstream revised - driving.FLT 
PROBLEM DESCRIPTION: Pond Creek, South Cell, Abandonment 

Post-Eq Upstream Analysis - Driving 
BOUNDARY COORDINATES 

4 Top Boundaries 
19 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 0.00 103.75 276.24 102.00 6 
2 276.24 1D2.00 296.24 102.00 1 
3 296.24 1D2.00 389.84 66.00 1 
4 389.84 66.00 400.DO 66.00 8 
5 0.0D 1D1. 75 271. 04 10D.DD 7 
6 271. 04 100.00 276.24 102.00 1 
7 D.00 96.00 2 6D. 64 96 .00 2 
8 26D.64 96. 00 271.04 100.00 1 
9 0.00 90.00 245.04 90.00 3 

10 245.04 90.0D 260. 64 96.00 1 
11 0.00 SD.OD 219.04 8D.00 4 
12 219.04 8D.00 245.04 90.DO 1 
13 0.00 70.00 193.04 70. DD 5 
14 193.04 70.00 219.04 8D.00 1 
15 0.00 60.DO 167. 04 60.00 8 
16 167.04 60.00 193.04 70.00 8 
17 193.46 70.16 27D.39 68.00 8 
18 270.39 68.00 341. 70 66.00 8 
19 341.70 66.0D 389.84 66.00 8 

Default Y-Origin = 0.001ft) 
Default X-Plus Value = O.DD(ft) 
Default Y-Plus Value = 0.001ft) 

ISOTROPIC SOIL PARAMETERS 
8 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 

No. (pcf) (pcf) (psf) (deg) Param. (psf) No. 
1 130.0 140.0 0.0 33.7 0.00 O.D 1 
2 80.0 90.0 D.O 0.0 D.00 O.D 1 
3 80.0 90.0 0.0 0.0 0.00 0.0 1 
4 80.0 90.0 o.o D.D 0.00 O.D 1 
5 80.0 90.0 0.0 O.D 0.0D o.o l 
6 130.D 135.0 0.0 30.0 0.00 0.0 1 
7 13D.D 140. D 0.0 33.7 0.00 D.O 1 
8 125.0 135.D 400.0 19.5 D.00 0.0 1 

1 PIEZOMETRIC SURFACE (S) SPECIFIED 
Unit Weight of Water= 62. 40 (pcf) 
Piezornetric Surface No. 1 Specified by 4 Coordinate PointsGO 
Pore Pressure Inclination Factor = 0.50 
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Point 
No. 

1 
2 
3 
4 

X-Water 
(ft) 
o.oo 

2 60. 64 
359.44 
400.00 

Y-Water 
(ft) 

99.00 
99.00 
64.00 
64.00 

P:south cell ups1:ream revised - driving.OOT Page 2 

Searching Routine Will Be Limited To P.n Area Defined By l Boundaries 
Of Which The First 1 Boundaries Will Deflect Surfaces Opward 
Boundary X-Left Y-Left X-Right Y-Right 

No. (ft) (ft) (ft) (ft) 
1 0.00 58.00 400.00 58.00 

EARTHQUAKE DATA HAS BEEN SUPPRESSED 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Deen Generated. 
20 Surface(s) Initiate(s) From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X 50.00(ft) 
and X 200.001ft) 

Each Surface Terminates Between X 270.00(ft) 
and X 300.00(ft) 

Onless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = O.OO(ft) 
10.00(ft} Line Segments Define Each Trial Failure Surface. 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 25 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 50.00 103.43 
2 59.85 101.73 
3 69.73 100.17 
4 79.63 98.75 
5 89.55 97.48 
6 99.49 96.36 
7 109.44 95.39 
8 119.40 94.56 
9 129.38 93.87 

10 139.37 93.34 
11 149.36 92.95 
12 159.36 92.71 
13 169.36 92.62 
14 179.36 92.67 
15 189.35 92.87 
16 199.35 93.22 
17 209.34 93.71 
18 219.31 94.36 
19 229.28 95.15 
20 239.24 96.08 
21 249.18 97.17 
22 259.10 98.39 
23 269.01 99.77 
24 278.89 101.29 
25 283.09 102.00 

Factor Of Safety For The Preceding Specified Surface =-22.205 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 26 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 50.00 103.43 
2 59.58 100.56 
3 69.23 97.93 
4 78.93 95.53 
5 88.70 93.36 
6 98.51 91.44 
7 108.37 89.76 
8 118.26 88.32 
9 128.19 87.12 
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10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

138.15 
148 .12 
158 .11 
168.11 
178.11 
188.10 
198.09 
208.06 
218.01 
227.93 
237.82 
247.67 
257.48 
267.23 
276.93 
286.57 
289.71 

86.17 
85.45 
84.99 
84.76 
84.78 
85.05 
85.56 
86.31 
87.31 
88.55 
90.03 
91. 76 
93. 72 
95.93 
98.37 

101.04 
102.00 

P:south cell upstream revised - driving.OUT Page 3 

Factor Of Safety For The Preceding Specified Surface =-10.349 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 24 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

l 50.00 103.43 
2 59.81 101.50 
3 69.66 99.75 
4 79.53 98.16 
5 89.43 96.74 
6 99.35 95.49 
7 109.29 94.42 
8 119.25 93.52 
9 129.23 92.79 

10 139.21 92.23 
11 149.20 91.85 
12 159.20 91.63 
13 169.20 91.60 
14 179.20 91.73 
15 189.19 92.04 
16 199.18 92.52 
17 209.16 93.17 
18 219.13 94.00 
19 229.08 94.99 
20 239.01 96.16 
21 248.92 97.51 
22 258.80 99.02 
23 268.66 100.70 
24 275.56 102.00 

Factor Of Safety For The Preceding Specified Surface =-17.555 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 27 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 50.00 103.43 
2 59.78 101.36 
3 69.60 99.44 
4 79.44 97.69 
5 89.31 96.09 
6 99.21 94.66 
7 109.13 93.39 
8 119.07 92.28 
9 129.02 91.34 

10 138.99 90.56 
11 148.97 89.94 
12 158.96 89.49 
13 168.96 89.20 
14 178.96 89.07 
15 188.96 89.10 
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16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

198. 96 
208.95 
218.94 
228.91 
238.88 
248.82 
258.75 
268.66 
278. 55 
288.41 
298.24 
299.87 

89.30 
89.67 
90.20 
90.89 
91. 7 4 
92.76 
93.94 
95.28 
96.78 
98.45 

100. 27 
100.60 
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Factor Of Safety For The Preceding Specified Surface =-16.036 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 26 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 50.00 103.43 
2 58.92 98.92 
3 68.02 94.77 
4 77.28 90.99 
5 86.68 87.58 
6 96.21 84.55 
7 105.85 81.90 
8 115.59 79.64 
9 125.42 77.77 

10 135.31 76.29 
11 145.25 75.21 
12 155.23 74.53 
13 165.22 74.25 
14 175.22 74.37 
15 185.21 74.89 
16 195.17 75.80 
17 205.08 77.12 
18 214.93 78.83 
19 224.71 80.93 
20 234.39 83.42 
21 243.97 86.30 
22 253.42 89.55 
23 262.74 93.19 
24 271.91 97.19 
25 280.90 101.55 
26 281.74 102.00 

Factor 0£ Safety For The Preceding Specified Surface =-31.135 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 25 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 50.00 103.43 
2 58.94 98.95 
3 68.05 94.82 
4 77.32 91.07 
5 86.73 87.68 
6 96.26 84.68 
7 105.91 82.06 
8 115.66 79.83 
9 125.49 77.99 

10 135.39 76.55 
11 145.33 75.50 
12 155.31 74.85 
13 
14 
15 
16 
17 
18 

165. 31 
175.31 
185.29 
195.25 
205.16 
215.00 

74.60 
74.75 
75.30 
76.25 
77.60 
7 9. 34 
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19 
20 
21 
22 
23 
24 
25 

224. 77 
234.45 
244.02 
253.46 
2 62. 7 6 
271.91 
280.31 

81. 4 7 
84.00 
86.90 
90.19 
93.86 
97.89 

102.00 
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Factor Of Safety For The Preceding Specified Surface =-22.593 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 27 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 50.00 103.43 
2 59.65 100.81 
3 69.35 98.39 
4 79.10 96.18 
5 88.90 94.17 
6 98.74 92.37 
7 108.61 90.78 
8 118.51 89.39 
9 128.44 88.22 

10 138.40 87.25 
11 148.37 86.50 
12 158.35 85.95 
13 168.35 85.62 
14 178.35 85.50 
15 188.35 85.59 
16 198.34 85.89 
17 208.33 86.40 
18 218.30 87.12 
19 228.26 88.06 
20 238.20 89.20 
21 248.10 90.55 
22 257.98 92.11 
23 267.82 93.88 
24 277.63 95.86 
25 287.38 98.04 
26 297.10 100.43 
27 299.00 100.94 

Factor Of Safety For The Preceding Specified Surface =-17.636 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 24 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 57.89 103.38 
2 67.21 99.76 
3 76.65 96.45 
4 86.19 93.45 
5 95.83 90.77 
6 105.54 88.42 
7 115.34 86.39 
8 125.19 84.68 
9 135.09 83.31 

10 145.04 82.26 
11 155.01 81.55 
12 165.01 81.17 
13 175.01 81.12 
14 185.00 81.40 
15 194.98 82.02 
16 204.94 82.97 
17 214.86 84.25 
18 224.73 85.86 
19 234.54 87.79 
20 244.28 90.05 
21 253.94 92.64 
22 263.51 95.54 
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23 
24 

272.98 
281. 55 

98.76 
102.00 
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Factor Of Safety For The Preceding Specified Surface= -8.537 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 26 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 57.89 103.38 
2 67.52 100.68 
3 77.21 98.21 
4 86.95 95.95 
5 96.75 93.92 
6 106.58 92.11 
7 116.45 90.52 
8 126.36 89.16 
9 136.30 88.03 

10 146.26 87.13 
11 156.23 86.45 
12 166.22 86.00 
13 176.22 85.78 
14 186.22 85.78 
15 196.22 86.02 
16 206.21 86.48 
17 216.18 87.17 
18 226.14 88.09 
19 236.07 89.23 
20 245.98 90.60 
21 255.85 92.20 
22 265.68 94.02 
23 275.47 96.07 
24 285.21 98.34 
25 294.90 100.83 
26 297.43 101.54 

Factor Of Sa ety For The Preceding Specified Surface =-16.882 
The Factor O Safety For The Trial Failure Surface Defined 
By The Coard nates Listed Below Is Misleading. 
Failure Surface Defined By 25 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 57.89 103.38 
2 66.76 98.76 
3 75.81 94.51 
4 85.04 90.64 
5 94.41 87.16 
6 103.92 84.08 
7 113.56 81.39 
8 123.29 79.11 
9 133.11 77.23 

10 143.01 75.77 
11 152.95 74.71 
12 162.93 74.08 
13 172.93 73.86 
14 182.93 74.06 
15 192.91 74.67 
16 202.85 75.70 
17 212.75 77.14 
18 222.58 79.00 
19 232.32 81.26 
20 241.95 83.92 
21 251.47 86.99 
22 260.86 90.45 
23 270.09 94.29 
24 279.15 98.52 
25 285.86 102.00 

Factor Of Safety For The Preceding Specified Surface=******* 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
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Failure 
Point 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Surface Defined 
X-Surf 

(ft) 
57. 89 
67 .17 
76.55 
86.04 
95.63 

105.29 
115. 04 
124.85 
134. 71 
144.62 
154.57 
164.55 
174.54 
184.54 
194.54 
204.52 
214.48 
224.42 
234.31 
244.15 
253.92 
263. 63 
273.26 
282.80 
292.24 
299. 71 

By 26 Coordinate 
Y-Surf 

(ft) 
103.38 

99. 64 
96.19 
93.04 
90.18 
87. 62 
85.37 
83.43 
81. 79 
80.46 
79.44 
'/8.'/3 
78.34 
78. 26 
78.49 
79. 03 
79.88 
81.05 
82.53 
84.31 
86.40 
88.80 
91.50 
94.50 
97.79 

100.66 

Points 

Factor Of Sa ety For The Preceding Specified Surface=******* 
The Factor O Safety For The Trial Failure Surface Defined 
By The Coord nates Listed Below Is Misleading. 
Failure Surface Defined By 26 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 57.89 103.38 
2 67.14 99.58 
3 76.51 96.08 
4 85.98 92.87 
5 95.55 89.97 
6 105.21 87.38 
7 114.95 85.10 
8 124.75 83.13 
9 134.61 81.47 

10 144.52 80.13 
11 154.47 79.10 
12 164.44 78.40 
13 174.44 78.01 
14 184.44 77.94 
15 194.43 78.20 
16 204.42 78.77 
17 214.38 79.66 
18 224.30 80.86 
19 234.19 82.39 
20 244.02 84.22 
21 253.78 86.37 
22 263.48 88.84 
23 273.08 91.61 
24 282.60 94.68 
25 292.01 98.06 
26 299.15 100.88 

Factor Of Safety For The Preceding Specified Surface=******* 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 26 Coordinate Points 

Point X-Surf Y-Surf 
No. {ft) (ft) 

1 57.89 103.38 
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2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

67. 77 
77.66 
87.57 
97.50 

107.44 
117.40 
127.36 
137.34 
147.32 
157.31 
lo I. 31 
177.30 
187.30 
197.30 
207.30 
217.30 
227.29 
237. 27 
247.25 
257.21 
267 .17 
277 .11 
287.04 
296. 95 
299.62 

101. 80 
100.34 

99.01 
97.80 
96.72 
95.77 
94.94 
94.24 
93.67 
93.23 
92.91 
92.71 
92.65 
92.71 
92.90 
93.22 
93.66 
94.23 
94.93 
95. 75 
96. 70 
97. 78 
98.98 

100.31 
100.70 

Factor Of Safety For The Preceding Specified Surface =-20.548 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 25 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 57.89 103.38 
2 66.88 99.00 
3 76.04 94.97 
4 85.34 91.32 

#################### SOME LINES SKIPPED#################### 
Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
**Safety Factors Are Calculated By The Modified Bishop Method* * 
Total Number of Trial Surfaces Evaluated= 400 
Number of Trial Surfaces with Misleading FS 144 
Percentage of Trial Surfaces With Non-Valid FS Solutions 
of the Total Evaluated= 36.0 % 
Statistical Data On F-.11 Valid FS 

FS Max = 390.835 FS Min = 
Standard Deviation = 46.769 

Failure Surface Specified By 25 
Point X-Surf Y-Surf 

No. (ft) (ft) 

1 89.47 103.18 
2 96.57 96.14 
3 104 .14 89. 61 
4 112 .15 83. 62 
5 120.57 78.22 
6 129.34 73.42 
7 138.43 69.25 
8 147.79 65.72 
9 157.37 62.87 

10 167.13 60. 69 
11 177.02 59.21 
12 186.99 58.42 
13 196.99 58.34 
14 20 6. 97 58. 96 
15 216.88 60.28 
16 22 6. 68 62. 29 
17 236.31 64.98 
18 245.72 68.35 

Values: 
8.426 FS Ave= 29.886 

Coefficient of Variation 
Coordinate Poin~s 

156.49 % 



R19661

P:south cell upstream revised - driving.OUT Page 9 

19 254.88 72.37 
20 263.73 77.02 
21 272.24 82.29 
22 280.35 88.13 
23 288.03 94.54 
24 295.24 101. 4 6 
25 295.73 102.00 

Circle Center At X = 193.18 y 200.50 and Radius 142.22 
Factor of Safety 

*** 8.426 *** 
Individual data on the 41 slices 

Water Water Tie Tie Earthquake 
Force Force Force Force Force Surcharge 

Slice Width Weight Top Bot Norm Tan Hor Ver Load 
No. (ft) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 

1 2.0 266. 4 0.0 0.0 0. 0. 0.0 0.0 0.0 
2 2.2 871.5 0.0 0.0 0. 0. 0.0 o.o 0.0 
3 2.9 2132. 6 o.o 363.1 0. 0. 0.0 o.o 0.0 
4 0.2 149.9 0.0 38.2 0. 0. 0.0 0.0 o.o 
5 7.0 8522.5 0.0 3439.7 0. 0. 0.0 0.0 0.0 
6 0.5 690.7 0.0 346. 7 0. 0. 0.0 0.0 0.0 
7 8.0 14368. 7 0.0 7728. 8 0. 0. 0.0 0.0 0.0 
8 5.6 12519.1 0.0 7189. 6 0. 0. 0.0 0.0 0.0 
9 2.8 6822.4 0.0 4092.0 0. o. 0.0 0.0 0.0 

10 8.8 24133.2 o.o 14465.5 0. o. 0.0 0.0 o.o 
11 7.4 23188.6 0.0 13952. 9 0. 0. o.o 0.0 o.o 
12 1. 6 5415.3 0.0 3311. 8 0. 0. 0.0 0.0 0.0 
13 9. 4 32625.3 0.0 19665.4 0. 0. 0.0 0.0 0.0 
14 9.6 36083.9 o.o 21655.7 0. 0. 0.0 0.0 0.0 
15 9.8 38883.1 0.0 23225.8 0. 0. 0.0 0.0 0.0 
16 1.2 5010.3 0.0 2971. 6 0. 0. 0.0 0.0 0.0 
17 8.7 36837.6 0.0 21396.3 0. 0. 0.0 0.0 0.0 

( 18 10.0 45327.4 0.0 2507 6. 4 0. 0. 0.0 0.0 0.0 
19 6.0 28647.7 0.0 15329. 2 0. 0. o.o 0.0 0.0 
20 0.4 2037.3 0.0 1064.9 0. 0. 0.0 0.0 0.0 
21 3.5 17051. 7 0.0 8953.6 0. o. 0.0 0.0 0.0 
22 10.0 49067.6 0.0 25180.6 0. 0. 0.0 0.0 0.0 
23 9.9 49264.0 0.0 24575.7 0. 0. 0.0 0.0 0.0 
24 2.2 10703.5 0.0 5290.0 0. 0. 0.0 0.0 0.0 
25 7.6 37565.5 0.0 18246.3 0. 0. 0.0 0.0 0.0 
26 9.6 46127.0 0.0 22067.3 0. 0. 0.0 0.0 o.o 
27 8.7 39883.1 0.0 18779.2 0. 0. 0.0 0.0 0.0 
28 0.7 3032.8 0.0 1396. 8 0. 0. 0.0 0.0 0.0 
29 0.7 3232.8 0.0 1525.7 0. 0. o.o 0.0 0.0 
30 8.4 35428.8 0.0 16346.2 0. 0. 0.0 0.0 0.0 
31 5.8 22263.7 0.0 10196.2 0. 0. 0.0 0.0 0.0 
32 3.1 11056.8 0.0 4580.0 0. 0. 0.0 0.0 0.0 
33 1.0 3298.4 0.0 1367.8 0. 0. 0.0 0.0 0.0 
34 6.3 19528.5 0.0 7405.3 0. 0. 0.0 0.0 0.0 
35 1. 2 327 6. 4 0.0 1093.1 0. 0. 0.0 0.0 0.0 
36 4.0 9912.6 0.0 3040.5 0. 0. 0.0 0.0 0.0 
37 4 .1 8432.6 0.0 1818.3 0. 0. 0.0 0.0 0.0 
38 3.3 5376.9 0.0 487.5 0. 0. 0.0 0.0 0.0 
39 4. 4 5332.8 0.0 o.o 0. 0. 0.0 0.0 0.0 
40 7.2 3750.3 0.0 o.o 0. 0. 0.0 0.0 0.0 
41 0.5 16.9 0.0 o.o 0. o. 0.0 0.0 0.0 

Failure Surface Specified By 24 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 89.47 103.18 
2 96.55 96.11 
3 104.11 89.57 
4 112 .12 83.59 
5 120.55 78.20 
6 129.34 73.43 
7 138.44 69.30 
8 147.83 65. 85 
9 157.43 63.07 
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10 167.22 60.99 
11 177.12 59. 62 
12 187.10 58.97 
13 197.10 59.04 
14 207.07 59.83 
15 216.96 61.33 
16 226.71 63.54 
17 236. 28 66.44 
18 245.61 70.03 
19 254.67 74.27 
20 2 63. J 9 79 .16 
21 271.74 84. 67 
22 279.67 90.75 
23 287.15 97.40 
24 291.63 102.00 

Circle Center At X = 191.11 ; y = 197.72 and Radius 
Factor of Safety 

*** 8.571 *** 
Failure Surface Specified By 24 Coordinate Points 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Circle 

X-Surf 
(ft} 
97.37 

104.44 
112.02 
120.06 
128.51 
137.34 
146.49 
155. 91 
165. 55 
175.36 
185.29 
195. 2 8 
205.28 
215.23 
225.07 
234.76 
244.24 
253.47 
2 62. 3 8 
270.93 
2 7 9. 07 
286.77 
293.97 
2 94. 58 

Center At X = 
Factor of Safety 

Y-Surf 
I ft I 

103.13 
96.06 
89. 54 
83.59 
78.25 
73.55 
69.51 
66.16 
63. 51 
61. 59 
60.39 
59.93 
60.20 
61. 22 
62. 96 
65.43 
68.61 
72. 48 
77.01 
82.20 
88.00 
94.38 

101.32 
102.00 

196.51 ; 

*** 8.652 *** 
Failure Surface Specified By 25 

Point X-Surf Y-Surf 
No. (ft) I ft I 

1 81. 58 103.23 
2 88.68 96.19 
3 96.25 89.66 
4 104.27 83.68 
5 112.68 78. 27 
6 121.45 73.46 
7 130.53 69.28 
8 139.88 65.74 
9 149.46 62.86 

10 159.21 60.66 
11 169 .10 59.14 
12 179.06 58.32 
13 189.06 58.20 
14 199. 0 4 58.77 
15 208.96 60.04 
16 218. 77 62.00 
17 228.41 64.64 

195.25; and Radius 

Coordinate Points 

138.80 

135.33 
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18 237.85 67.95 
19 247.03 71. 91 
20 255.92 76. so 
21 2 64. 4 6 81. 70 
22 272. 62 87.48 
23 280.35 93.82 
24 287.62 100.69 
25 288.83 102.00 

Circle Center P..t X = 185.83 y 201. 25 and Radius 143.09 
Factor of Safety 

ld,·k 8.787 *** 
Failure Surface Specified By 23 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 105 .26 103.00 
2 112.34 96.02 
3 119.93 89.51 
4 127.99 83.59 
5 136. 46 78.28 
6 145.31 73.62 
7 154.48 69.63 
8 163.93 66.35 
9 173.59 63.77 

10 183.42 61.93 
11 193. 3 6 60.83 
12 203.35 60.47 
13 213.35 60.86 
14 223.28 61. 99 
15 233.10 63.87 
16 242.76 66.47 
17 2 52 .19 69.79 
18 261.35 73.81 
19 270.18 78.49 
20 278.64 83.83 
21 286.68 89.78 
22 2 94. 2 5 96. 32 
23 2 98. 8 9 100.98 

Circle Center At X = 203 .14 y 194.17 and Radius 133.70 
Factor of Safety 

*'* 8.859 **' 
Failure Surface Specified By 23 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 105. 2 6 103.08 
2 112 .35 96. 02 
3 l19.95 89. 53 
4 128.02 83. 63 
5 136.52 78.36 
6 145.40 73.75 
7 154.60 69.83 
8 164.07 66.63 
9 173.76 64 .16 

10 183.61 62. 43 
11 193.56 61. 4 6 
12 203.56 61.25 
13 213.54 61.80 
14 223. 4 6 63 .11 
15 233.24 65.17 
16 242.84 67.97 
17 252.20 71. 49 
18 2 61. 2 7 75.72 
19 269.98 80.62 
20 278.30 86.18 
21 286.16 92.35 

(-
22 293.54 99.10 
23 296.25 102.00 

Circle Center At X ~ 201. 33 y 192.41 and Radius 131.18 
Factor of Safety 
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8.885 *** 
Failure Surface Specified By 25 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

l 81.58 103.23 
2 88.99 96. 52 

" 96.80 90.28 ·' 
4 105.00 84.55 
5 113. 54 79.35 
6 122.39 74.69 
7 131.52 70.61 
8 140.89 67 .11 
9 150. 4 6 64.21 

10 160.19 61. 92 
11 170.05 60.24 
12 179.99 59.20 
13 189.99 58.78 
14 199. 98 59.00 
15 209. 95 59.84 
16 219.84 61. 31 
17 229.62 63.41 
18 239.24 66.12 
19 248.68 69.43 
20 257.89 73.33 
21 266.83 77. 80 
22 275.47 82.83 
23 283.78 88.39 
24 291. 72 94.47 
25 299 .11 100.90 

Circle Center At X = 191.58 y 217.09 and 
Factor of Safety 

*** 8.965 *** 
Failure Surface Specified By 24 Coordinai:e Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

l 89.47 103.18 
2 96. 59 96.15 
3 104.19 89.66 
4 112. 25 83.75 
5 120.73 78.43 
6 129.56 73.75 
7 138.72 69.73 
8 148 .14 66.39 
9 157.79 63. 7 4 

10 167.60 61. 81 
11 177. 53 60.60 
12 187.51 60.12 
13 197.51 60.37 
14 207.46 61. 34 
15 217.32 63.05 
16 227.02 65.46 
17 236.52 68.58 
18 245.77 72.39 
19 254.71 76.86 
20 263.31 81. 98 
21 271.50 87.70 
22 279.26 94.01 
23 286.54 100.87 
24 287.57 102.00 

Circle Center At X = 189.08 y 196. 82 and 
Factor of Safety 

*** 8.990 *** 
Failure 

Point 
Surface Specified By 24 Coordinate ?oints 

No. 
1 
2 
3 

X-Surf Y-Surf 
(ft) (ft) 
97.37 103.13 

104.65 96.28 
112.40 89.95 

Radius 158.31 

Radius 136.71 
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4 120.57 84.19 
5 129.12 7 9. 01 
6 138.02 74.45 
7 14 7. 21 70.52 
8 156.66 67. 24 
9 166.32 64. 64 

10 176.13 62. 72 
11 186.06 61.50 
12 196.04 60.97 
13 206.04 61.15 
14 216.00 62.03 
15 225.88 63.61 
16 235.62 65.87 
17 245.18 68.81 
18 254.50 72.42 
19 263.55 7 6. 67 
20 272.28 81.55 
21 280.65 87.03 
22 288.61 93.08 
23 296.12 99.68 
24 297.82 101.39 

Circle Center At X = 198.47 
Factor of Safety 

*** 9.108 *** 
Failure 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Circle 

Surface Specified By 24 
X-Surf Y-Surf 

(ft) (ft) 
81.58 103.23 
88.66 96.17 
96.23 89.64 

104.25 83.66 
112.67 78.28 
121.47 73.52 
130.58 69.40 
139.97 65.95 
149.58 63.18 
159.36 61.11 
169.27 59.75 
179.25 59.11 
189.25 59.18 
199.21 59.98 
209.10 61.48 
218.85 63.70 
228.42 66.61 
237.75 70.20 
246.80 74.45 
255.52 79.35 
263.87 84.85 
271.80 90.95 
279.27 97.60 
283.55 102.00 

Center At X = 183.15 
Factor of Safety 

*** 9.115 *** 

y 203.21 and Radius 

Coordinate Points 

y 197.89 and Radius 

**** END OF GSTABL7 OUTPUT **** 

142.26 

138.84 
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CALCULATION BRIEF 
FOR 

AND FACTOR OF SAFETY AGAINST LIQUEFACTION 
FOR THE DOWNSTREAM AND UPSTREAM SLOPE GEOMETRIES 

POND CREEK COAL REFUSE DISPOSAL SITE - SOUTH POND 

OBJECTIVE: To determine the factor of safety against liquefaction (FL) for the Pond 
Creek - South Pond Phase 2 abandonment embankment and impoundment 
using the undrained steady-state shear strengths (Sus) determined for the 
impounded fine coal refuse. 

METHODOLOGY: Use GSTABL limit equilibrium analyses and fine coal refuse Sus values to 
determine FL for the Pond Creek - South Pond Phase 2 abandonment 
embankment for both downstream and upstream critical failure surfaces. 

REFERENCES: 

1. Gregory, P.E., Garry H., "GSTABL7 with STEDwin Slope Stability 
Analysis System, Version 2.0," dated September 2001. 

2. Civil & Environmental Consultants, Inc. Calculation, "Calculation 
Brief for Determination of Downstream and Upstream In-Situ Driving 
Shear Stress by Elastic (GStabl) Solution," Pond Creek Coal Refuse 
Disposal Site - South Pond," BEG, 7/12/08. 

3. Civil & Environmental Consultants, Inc. Calculation, "Calculation 
Brief for Estimation and Summary of Engineering Properties Including 
Peak and Steady-State Undrained Shear Strengths For Refuse and 
Subgrade Materials, Pond Creek Coal Refuse Disposal Site - South 
Pond," BEG, 7/12/08. 

4. Poulos, S.J., Castro, G., and France, J.W. (1985a) "Liquefaction 
Evaluation Procedure," Journal of the Geotechnical Engineering 
Division, ASCE, Vol. 111, No. GT6, pp. 772-792. 



R19667

Civil & Environmental Consultants, Inc. 
Williamson Energy - Pond Creek South Pond 

PROJECT Phase 2 Abandonment Evaluation PROJECT NO. 080-851 

Post-Earthquake Stability Analyses and Factor of Safety 
Against Liquefaction - South Pond Stage 2 PAGE 2 OF 

Downstream and Upstream Slope Geometries 

MADE BY _..cBccEc...Gc....._ DATE _..c.7..c/l-'--7/'--'0-"-8_ CHECKEDBY t-0':, DATE J{zg{cf6 

ANALYSIS: 

The Illinois Department of Natural Resources (IDNR) has required that the evaluation of the 
abandonment condition for the South Pond address the following issues: 

1. The classification of the existing condition of the impounded material with respect to its 
fluid nature; and 

2. The liquefaction potential of the impounded material and the related stability of the 
containing dam. 

Post-earthquake factors of safety against a liquefaction flow failure CFL) were calculated using 
steady-state principles and the Phase 2 upstream and downstream embankment/impoundment 
conditions. Following the estimation of in-situ driving shear stresses for Phase 2, the average 
vertical effective stress along the critical failure surface and various fine coal refuse "micro" 
layers was calculated. The cr'v values were determined at various stations at layer boundary 
locations shown in Figure 1. Sus values were then estimated by multiplying the in-situ average 

cr'v for each layer by the 0.24 ratio. Figure 1 presents the Sus values estimated for each fine coal 
refuse layer used in the downstream post-earthquake stability analyses. 

The following soil properties were estimated based on previous field and laboratory testing as 
well as current fine coal refuse testing for use in the various post-earthquake liquefaction slope 
stability analyses: 

s ummaryo fE ngmeerm~ p roperties 
Total Unit Saturated Unit Effective Effective 

Weight Weight Friction, Cohesion 
Material (yt) (ys) (<!>') (c') 

Tvoe (ocf) (11cf) (de2) (psf) 
Coarse Refuse 130 140 33.7 0 
Fine Refuse 80 90 0 200 to 276 

Residual Soil 125 130 19 4000 
Soil Cap 130 1135 30 0 

Note: Refuse properties provided by Alliance Consulting, Inc. based on laboratory testing and/or 
literature values noted in the Alliance static/seismic slope stability analyses. 
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Using the impoundment geometry shown in Figure 1, a series of GSTABL7 analyses were 
performed to identify the most critical circular failure surface passing through the Stage 2 
impoundment for both the downstream and upstream (abandonment) conditions. The range of 
starting and ending points for failure circle generation were iteratively analyzed to evaluate the 
critical failure surface and included the entire impoundment surface. The drained strengths of the 
coarse and total strength of the residual soil described above were used while the cohesion values 
for the fine coal refuse layers were modeled using the steady-state to effective stress relationship 
determined in Ref. 2 to estimate a factor of safety of against liquefaction. 

The minimum safety factor against liquefaction in the downstream direction for this critical stage 
is 1.6, and in the upstream direction, the minimum FL is 8. These results are based on a site­

specific steady-state shear strength to effective stress relationship (Sus= 0.24 cr'v), which relates 
the shear strength of slurry fine coal refuse samples with the estimated vertical effective 
overburden pressure above the fine coal refuse layers. The following table presents the results of 
the downstream and upstream post-earthquake stability analyses. GSTABL output files are 
presented in Appendix C for the South Pond Phase 2 impoundment. 

Top of Top of Driving Shear Stress Factor of 
Phase 2 Fines Cap in Fine Coal Refuse Safety Against 

Abandonment Elevation Elevation<1> ('td) Liquefaction 
(Crest El. 502 ft) (ft) (ft) (osf) (dim) 

Downstream 496 502 0 1.6 
Upstream 

496 502 
0 

8.4 
(TT 

Cap includes 4-foot coarse refuse and 2-foot soil cover layer above top of fines elevat10n. Soil cover 
sloped at one percent to maintain positive drainage. 

Poulos, et al (1985) states a soil mass susceptible to liquefaction will only experience a 
liquefaction failure when a sufficiently large triggering event, such as an earthquake, causes the 
strength of the soil to decrease to the undrained steady-state strength. Conversely, a soil mass 
unsusceptible to liquefaction physically cannot fail by liquefaction since the minimum undrained 
strength exceeds the in-situ driving shear stress along the critical failure surface. 
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CONCLUSION: 

CEC has completed an evaluation of the liquefaction susceptibility of the proposed Pond Creek 
South Pond (Phase 2) abandonment geometry. Based on the information presented in this 
calculation brief, CEC determined that the Pond Creek - Phase 2 abandonment geometry is not 
susceptible to a liquefaction (flow) failure. This conclusion is based on the characterization of 
the fine coal refuse, peak and steady-state undrained shear strength, shear strains, in-situ driving 
shear stresses through the fine coal refuse and adequate factor of safety against post-earthquake 
liquefaction susceptibility in both the upstream and downstream directions. 
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Pond Creek, South Cell, Abandonment Post-Eq Downstream Analysis 
p:\_2007 _projects\072-046 williamson energylgstabllpond creek south cell\ky determinationlsouth cell downstream revised.pl2 

250 - , . --, - -- -,- --- · - ----; ·-···--- -. - - Run By: Michael J. Sheleheda, P.E. 7/16/2008 11:38AM 

# FS Soil Soil Total Saturated Cohesion Friction Piez. 
, a 1.631j Desc. Type UnitWt. Unit Wt. Intercept Angle Surface: 

· b 1.635 , No. (pcf) (pcf) (psf) (deg) No. 
c 1.637 1

: CCR 1 130.0 140.0 0.0 33.7 W1 
d 1.639 1' FCR-1 2 80.0 90.0 200.0 0.0 W1 
e 1.640 
f 1.646 • 

200 , 1 g 1.649 ' 
h ·1.6501 

FCR-2 3 80.0 90.0 234.0 0.0 W1 
FCR-3 4 80.0 90.0 255.0 0.0 W1 ' 
FCR-4 5 80.0 90.0 276.0 0.0 W1 

SOIL CAP 6 130.0 135.0 0.0 30.0 W1 
CCR CAP 7 130.0 140.0 0.0 33.7 W1 

ORIG 8 125.0 135.0 400.0 19.5 W1 
1.650i 

150 

··1 

-·r 

a 

100 

f e lg 11 

--Ji - ' _..fl---~ . -- . 
_____ __..~--- 1' / ,\;:- • &j 2 - ~-- ·-· 

---- { . . 1 • ~ _,.,.-
.• -1~ 

3 ---- ' 
•·--­

Lil 

50 -

0 
50 

GSTABL71 

8 

100 

.J.,__,,,,s 

150 

_,,..,--- _. 1 

---
Wl 

~ 

200 

8 

·1 

250 

GSTABL7 v.2 FSmin=1.631 

• 
• 

300 350 

Safety Factors Are Calculated By The Modified Bishop Method 

4 

5 
8 •-

400 

- 8 

I -r 
--··• 

• i 

450 



R19672

P:south cell downstream revised.OUT Page 1 

*** GSTABL7 *** 
** GSTP.BL7 by Garry H. Gregory, P.E. ** 

"* Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

********************************************************************************* 
Analysis Run Date: 7/16/2008 
Time of Run: 11:38AM 
Run By: Michael J. Sheleheda, P.E. 
Input Data Filename: P:\ 2007 Projects\072-046 Williamson Energy\GStabl\Pond Cree 

k South Cell\Ky Determination\south cell downstream revised.in 
Output Filename: P:\ 2007 Projects\072-046 Williamson Energy\GStabl\Pond Cree 

k South Cell\Ky Determination\south cell downstream revised.OUT 
Unit System: English 
Plotted Output Filename: P:\ 2007 Projects\072-046 Willia Energy\GStabl\Pond Creek So 

uth Cell\Ky Determination\south ce11 ctOwnstream revised.PLT 
PROBLEM DESCRIPTION: Pond Creek, South Cell, Abandonment 

Post-Eq Downstream P.nalysis 
BOUNDARY COORDINATES 

4 Top Boundaries 
17 Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right Soil Type 
No. (ft) (ft) (ft) (ft) Below Bnd 

1 50.00 66.00 159.40 66.00 8 
2 159. 4 0 66.00 253.00 102.00 1 
3 253.00 102.00 273.00 102.00 1 
4 273.00 102.00 450.00 103.75 6 
5 273.00 102.00 278.20 100.00 1 
6 278.20 100.00 450. 00 101.75 7 
7 278.20 100.00 288.60 96.00 1 
8 288.60 96.00 450.00 96.00 2 
9 288.60 96.00 304.20 90.00 1 

10 304.20 90.00 4 50. 00 90.00 3 
11 304.20 90.00 330.20 80.00 1 
12 330.20 80.00 450.00 80.00 4 
13 330.20 80.00 356.20 70.00 1 
14 356.20 70.00 450.00 70.00 5 
15 159.40 66.00 356.20 70.00 8 
16 356.20 70.00 382.20 60.00 8 
17 382.20 60.00 450.00 60.00 8 

Default Y-Origin = O.OO(ft) 
Default X-Plus Value - O.OO(ft) 
Default Y-Plus Value= O.OO(ft) 

ISOTROPIC SOIL PARAMETERS 
8 Type(s) of Soil 

Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept P..ngle Pressure Constant Surface 

No. (pcf) (pcf) (psf) (deg) Param. (psf) No. 
1 130.0 140.0 0.0 33.7 0.00 0.0 1 
2 80.0 90.0 200.0 0.0 0.00 0.0 1 
3 80.0 90.0 234.0 0.0 0.00 0.0 1 
4 80.0 90.0 255.0 0.0 0.00 0.0 1 
5 80.0 90.0 276. 0 0.0 0.00 0.0 1 
6 130. 0 135.0 0.0 30.0 0.00 0.0 1 
7 130.0 140.0 0.0 33.7 0.00 0.0 1 
8 125.0 135. 0 400.0 19.5 0.00 0.0 1 

1 PIEZOMETRIC SURFACE(S) SPECIFIED 
Unit Weight of Water - 62.40 {pcf) 
Piezomei:ric Surface No. 1 Specified by 4 Coordinate Points 
Pore Pressure Inclination Factor 0.50 

Point X-Water Y-Water 
No. (ft) (ft) 
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1 
2 
3 
4 

50.00 
182.00 
280.80 
450.00 

64.00 
64.00 
99.00 
99.00 

Searching Routine Will Be Limited 
Of Which The First 1 Boundaries 
Boundary 

No. 
1 

X-Left 
(ft) 
50.00 

Y-Left 
(ft) 
50.00 

To An Area Defined By 
Will Deflect Surfaces 

X-Right Y-Right 
(ft) (ft) 

450.00 58.00 
EARTHQUAKE DATA HAS BEEN SUPPRESSED 

1 Boundaries 
Upward 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 
20 Surface(s) Initiate(s) From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X 125.00(ft) 
and X 170.00(ft) 

Each Surface Terminates Between X 240.00(ft) 
and X 450.00(ft) 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = O.OO(ft) 
10.00(ft) Line Segments Define Each Trial Failure Surface. 
Following .n.re Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
**Safety Factors Are Calculated By The Modified Bishop Method* * 
Total Number of Trial Surfaces Evaluated 400 
Statistical Data On All Valid FS Values: 

FS Max - 3.307 FS Min - 1.631 FS Ave - 1.968 
Standard Deviation= 0.303 Coefficient of Variation 15.41 % 

Slice 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Failure Surface Specified By 17 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 146.32 66.00 
2 155. 2 3 61. 48 
3 164.58 57.91 
4 174.24 55.34 
5 184.12 53.79 
6 194.11 53.29 
7 204.09 53.83 
8 213.97 55.41 
9 223.62 58.01 

10 232.95 61. 61 
11 241.86 66.16 
12 2 50. 2 3 71. 62 
13 258.00 77.93 
14 2 65. 0 6 85.01 
15 271.34 92.79 
16 276.78 101.18 
17 277.21 102.04 

Circle Center At l( = 193.95 
Factor of Safety 

*** 1. 631 '** 
Individual data on the 

Water Water 
Force Force 

Width Weight Top Bot 
(ft) (lbs) (lbs) (lbs) 
3.9 492.9 0.0 0.0 
5.0 2091.1 0.0 439.1 
4.2 2907.5 0.0 923.3 
5.2 5528.1 0.0 17 64. 0 
9.7 16864.1 0.0 4602.l 
7.8 18896.4 0.0 4542.1 
2.1 5903.1 0.0 1317.2 
5.2 15841.2 0.0 3719.4 
4.7 15746.5 0.0 3929.0 

10.0 36868.6 0.0 9722. 8 
9.9 40271. 4 0.0 11170.8 

y 148.86 

25 slices 
Tie 

Force 
Norm 
(lbs) 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Tie 
Force 
Tan 

(lbs) 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

and Radius 95.57 

Earthquake 
Force Surcharge 

Hor Ver Load 
(lbs) (lbs) (lbs) 

0.0 0.0 
0.0 0.0 
o.o 0.0 
0.0 0.0 
0.0 o.o 
o.o 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
o.o 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
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12 9. 7 41681.5 0.0 11976.2 0. 0. 0.0 0.0 0.0 
13 9.3 41104.8 0.0 12130.5 0. 0. 0.0 0.0 0.0 
14 8.9 38666. 4 0.0 11631. 9 0. 0. 0.0 0.0 0.0 
15 2. 4 10150.9 0.0 3151.2 0. 0. 0.0 0.0 0.0 
16 6. 0 24396. 6 0.0 7334.6 0. 0. 0.0 0.0 0.0 
17 2.8 10743.4 0.0 3341.8 0. 0. 0.0 0.0 0.0 
18 5.0 17622.9 0.0 5363.1 o. 0. 0.0 0.0 0.0 
19 7 .1 19563.0 0.0 6308.5 0. 0. 0.0 0.0 0.0 
20 6. 3 11036.7 0.0 3322.9 0. 0. o.o 0.0 0.0 
21 1. 7 1740.8 0.0 337.3 0. 0. 0.0 0.0 0.0 
22 0.7 592.2 0.0 35.9 0. 0. 0.0 o.o 0.0 
23 2.7 1206.0 0.0 0.0 0. 0. 0.0 o.o 0.0 
24 0.3 47.3 0.0 0.0 0. 0. 0.0 o.o 0.0 
25 0. 4 24.4 0.0 0.0 0. o. 0.0 0.0 0.0 

Failure Surface Specified By 16 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft} 
1 148.68 66.00 
2 157. 67 61.62 
3 167.07 58.21 
4 176.78 55.79 
5 186.68 54.41 
6 196. 68 54.08 
7 206.65 54.79 
8 216.50 56.54 
9 226.10 59.31 

10 235.37 63.08 
11 244.19 67.80 
12 252.46 73.41 
13 260.11 79.86 
14 267. 03 87.07 
15 273.16 94.97 

( 16 277. 55 102.04 
Circle Center At X = 194.87 ; 149.27 and Radius 95.22 

•. Factor of Sa. fP.ty 
*** 1. 635 *** 

Failure Surface Specified By 16 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft} (ft} 

1 146.32 66.00 
2 155.28 61.56 
3 164.66 58.10 
4 174.36 55.67 
5 184.26 54.28 
6 194.26 53.95 
7 204.23 54.70 
8 214.07 56.50 
9 223.65 59.34 

10 232.88 63 .19 
11 241.65 67.99 
12 249.86 73. 71 
13 257.41 80.27 
14 264.21 87.59 
15 270.20 95.60 
16 274.00 102. 01 

Circle Center At X = 192.27 ; y 147.41 and Radius 93.48 
Factor of Safety 

"* 1.637 *** 
Failure Surface Specified By 17 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft} (ft) 

1 141. 58 66.00 
2 150.50 61. 49 
3 159. 84 57.91 

( 4 169. 50 55.31 

~-
5 179.37 53.71 
6 189.35 53.12 
7 199.34 53.56 
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8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Circle 

209.24 
218.93 
228.32 
237.31 
245.81 
253. 72 
2 60. 97 
267. 4 7 
273.17 
274.62 

Center At X = 
Factor of Safety 

55.02 
57.48 
60.91 
65.29 
70.56 
76. 68 
83.57 
91.16 
99.38 

102.02 
190. 08 

*** 1.639 *** 
Failure Surface Specified By 16 

Point X-Surf Y-Surt 
No. (ft) (ft) 

1 151.05 66.00 
2 159.86 61.27 
3 169.18 57'.62 
4 178.85 55.11 
5 188.75 53.77 
6 198.76 53.61 
7 208.71 54. 65 
8 218. 4 6 56.86 
9 227.88 60.22 

10 236. 83 64.67 
11 245.19 70.16 
12 252.84 76. 60 
13 259.67 83.91 
14 265.58 91. 97 
15 270.49 100.69 
16 271.03 102.00 

Circle Center At X = 195.05 
Factor of Safety 

*** 1.640 *** 

y 150.88 and Radius 

Coordinate Points 

y 137.31 and Radius 

Failure 
Point 
No. 

1 

Surface Specified By 16 Coordinate Points 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Circle 

X-Surf Y-Surf 
(ft) (ft) 

148.68 66.00 
157.44 61.17 
166.72 57.45 
176.39 54.89 
186.30 53.54 
196.30 53.41 
206.24 54.51 
215.96 56.82 
225.34 60.31 
234.21 64.91 
242.46 70.58 
249.94 77.20 
256.56 84.70 
262.21 92.95 
266.80 101.84 
266.86 102.00 

Center At X = 192.33 
Factor of Safety 

*** 1.646 *** 

y 134.71 and Radius 

Failure Surface Specified By 16 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
l 148.68 66.00 
2 157.85 61.99 
3 167.36 58.90 
4 177.13 56.77 
5 187.06 55.60 
6 197.06 55.41 
7 207.02 56.21 
8 216.87 57.98 

97. 7 6 

83.79 

81.40 
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10 
11 
12 
13 
14 
15 
16 

226.49 
235.79 
244.69 
253.10 
260.94 
268.13 
274.60 
279.40 

60.71 
64.37 
68. 93 
74.34 
80.55 
87.50 
95.13 

Circle 
102.06 

193.94 Center At X = 
Factor of Safety 

*** 1.649 *** 
Failure Surface Specified By 18 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 139.21 66.00 
2 148.34 61. 92 
3 157.78 58.61 
4 167. 4 6 56 .10 
5 177.31 54.41 
6 187.28 53.55 
7 197.28 53.53 
8 207.24 54.34 
9 217.11 55.98 

10 226.80 58.44 
11 236. 25 61.70 
12 245.40 65.73 
13 254.18 70.52 
14 262.53 76.03 
15 270. 39 82.21 
16 277. 71 8 9. 03 
17 284.43 96. 43 
18 288.81 102.16 

Circle Center At X = 192.55 
Factor of Safety 

*** 1.650 *** 
Failure 

Point 
No. 

1 
2 
3 
4 
5 
6 
7 
B 
9 

10 
11 
12 
13 
14 
15 

Circle 

Surface Specified By 15 
X-Surf Y-Surf 

(ft) (ft) 
151.05 66.00 
159.94 61.41 
169.32 57.95 
179.05 55.66 
189.00 54.59 
198.99 54.75 
208.90 56.14 
218.56 58.73 
227.82 62.50 
236.55 67.37 
244.62 73.28 
251.90 80.13 
258.28 87.83 
263.67 96.26 
266.41 102.00 

Center At X = 192.70 
Factor of Safety 

*** 1.650 *** 

P:south cell downstream revised.OUT Page 5 

y 156.89 and Radius 101. 54 

Coordinate Points 

y 172.86 and Radius 119. 43 

Coordinate Points 

y 135. 70 and Radius 81.20 

Failure Surface Specified By 17 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 141.58 66.00 
2 150.68 61.85 
3 160.14 58.60 
4 169.86 56.27 
5 179.76 54.89 
6 189.76 54.47 
7 199.74 55.01 
8 209.63 56.50 
9 219.33 58.94 
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( 10 228.75 62.30 
11 237.80 66.55 
12 246.40 71. 65 
13 254.47 77.56 
14 261.94 84.21 
15 268.73 91.55 
lG 274.78 99.51 
17 276. 34 102.03 

Circle Center At X = 189.16 y 158.37 and Radius 103.91 
Factor of Safety 

*** 1.653 *** 
**** END OF GSTABL7 OUTPUT **** 

C 



R
19678

Pond Creek, South Cell, Abandonment Post-Eq Upstream Analysis 
p:I 2007 _projects\072-046 Williamson energy\gstabllpond creek south cell\ky determination\south cell upstream revised.pl2 Run By: Michael J. Sheleheda, P.E. 7/16/2008 11 :43AM 

250 -- . : : . - _ . - ·-· ---- .. - -· 
# FS 1, Soil Soil Total Saturated Cohesion Friction Piez. 

I a 9.486,'. Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface: 
b 9.724j No. (pcf) (pcf) (psi) (deg) No. 
c 9.742' CCR 1 130.0 140.0 a.a 33.7 W1 
d 9.855: FCR-1 2 80.0 90.0 200.0 a.a W1 
e 9.954 FCR-2 3 80.0 90.0 234.0 a.a W1 
t mood FCR-3 4 80.o 9o.o 255.o a.a w1 

• I 9 10.148 FCR-4 5 80.0 90.o 276.o a.a w1 
200 ' , h W.255 SOIL CAP 6 130.0 135.0 a.a 30.0 W1 

i 10.28~: CCR CAP 7 130.0 140.0 a.a 33.7 W1 , 
. ORIG 8 125.0 135.0 400.0 19.5 W1 

150 • . ; 

100,~ 

• 
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GSTABL7 v.2 FSmin=9.486 
Safety Factors Are Calculated By The Modified Bishop Method 

GSTABL71 
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*** GSTABL7 *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited} 

********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type ~.nalysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

********************************************************************************* 
Analysis Run Date: 7/16/2008 
Time of Run: 11:43~.M 
Run By: Michael J. Sheleheda, P.E. 
Input Data Filename: P:\ 2007 Projects\072-046 Williamson Energy\GStabl\Pond Cree 

k South Cell\Ky Determination\south cell upstream revised.in 
Output Filename: P: \ 2007 Projects\072-046 Williamson Energy\GStabl \Pond Cree 

k South Cell\Ky Determination\south cell upstream revised.OUT 
Unit System: English 
Plotted Out.put Filename: P: \ 2007 Projects\072-046 Willia Energy\GStabl \Pond Creek So 

uth Cell \Ky Determination\south c'ell uPstream evised.PLT 
PROBLEM DESCRIPTION: Pond Creek, South Ce l, Abandonment 

Post-Eq Upstream Ana ysis 
BOUNDARY COORDINATES 

4 Top Boundaries 
19 Total Boundaries 

Boundary X-Left 
No. (ft) 

1 0.00 
2 276.24 
3 296.24 
4 389.84 
5 0.00 
6 271.04 
7 0.00 
8 2 60. 64 
9 0.00 

10 245.04 
11 0.00 
12 219.04 
13 0.00 
14 193.04 
15 0.00 
16 167.04 
17 193. 4 6 
18 270.39 
19 341. 70 

Y-Left 
(ft) 

103.75 
102.00 
102.00 

66. 00 
101.75 
100.00 

96.00 
96.00 
90.00 
90.00 
80.00 
80.00 
70. 00 
70.00 
60.00 
60.00 
70.16 
68.00 
66.00 

Default Y-Origin = O.OO(ft) 
Default X-Plus Value = O.OO(ft) 
Default Y-Plus Value = 0.001ft) 

ISOTROPIC SOIL PARJ\METERS 
8 Type (s) of Soil 

Soil Toi:al Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
1 130. 0 140.0 0.0 
2 80.0 90.0 200.0 
3 80.0 90.0 234.0 
4 80.0 90.0 255.0 
5 80.0 90.0 276.0 
6 130.0 l35. 0 o.o 
7 130.0 140.0 0.0 
8 125.0 135. 0 400.0 

X-Right 
(ft) 

276.24 
296. 24 
389.84 
400.00 
271.04 
276.24 
2 60. 64 
271. 04 
245.04 
260.64 
219.04 
245.04 
193.04 
219.04 
167. 04 
193.04 
270.39 
341. 70 
389.84 

Friction 
Angle 
(deg) 
33.7 
0.0 
0.0 
0.0 
0.0 

30.0 
33.7 
19.5 

1 PIEZOMETRIC SURFACE(S) SPECIFIED 
Unit Weight of Water = 62.40 (pcf) 
Piezometric Surface No. 1 Specified by 
Pore Pressure Inclinat:ion Factor = 0.50 

Y-Right Soil Type 
(ft) Below End 

102.00 6 
102.00 1 

66.00 1 
66.00 8 

100.00 7 
102.00 1 

96.00 2 
100.00 1 

90.00 3 
96.00 l 
80.00 4 
90.00 1 
70.00 5 
80.00 1 
60.00 8 
70.00 8 
68.00 8 
66.00 8 
66.00 8 

Pore Pressure Piez. 
Pressure Constant Surface 

Pararn. (psf) No. 
0.00 0.0 1 
0.00 0.0 1 
0.00 0.0 1 
0.00 0.0 1 
0.00 0.0 l 
0.00 0.0 l 
0.00 0.0 l 
0.00 0.0 l 

4 Coordinate Points 
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Point 
No. 

1 
2 
3 
4 

X-Water 
(ft) 
0.00 

2 60. 64 
359.44 
400.00 

Y-Water 
(ft) 

99.00 
99.00 
64.00 
64.00 

Searching Routine Will Be Limited 
Of Which The First 1 Boundaries 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

Boundary X-Left Y-Left X-Right Y-Right 
No. (ft) {ft) (ft) (ft) 

1 0.00 58.00 400.00 58.00 
EARTHQUAKE DATA HAS BEEN SUPPRESSED 
A Critical Failure Surface Searching Method, Using A 
Technique For Generating Circular Surfaces, Has Been 

400 Trial Surfaces Have Been Generated. 
20 Surface(s) Initiate(s) From Each Of 20 Points 

Along The Ground Surface Between X 50.00(ft} 
and X 200.00(ft) 

Each Surface Terminates Between X 270.00(ft) 
and X 300.00(ft) 

Random 
Specified. 

Equally Spaced 

Unless Further Limitations Were Imposed, The Minimu..u Elevation 
At Which A Surface Extends Is Y = O.OO(ft) 
10.00(ft) Line Segments Define Each Trial Failure Surface. 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 25 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

l 50.00 103.43 
2 59.85 101.73 
3 69.73 100.17 
4 79.63 98.75 
5 89.55 97.48 
6 99.49 96.36 
7 109.44 95.39 
8 119.40 94.56 
9 129.38 93.87 

10 139.37 93.34 
11 149.36 92.95 
12 159.36 92.71 
13 169.36 92.62 
14 179.36 92.67 
15 189.35 92.87 
16 199.35 93.22 
17 209.34 93.71 
18 219.31 94.36 
19 229.28 95.15 
20 239.24 96.08 
21 249.18 97.17 
22 259.10 98.39 
23 269.01 99.77 
24 278.89 101.29 
25 283.09 102.00 

Factor Of Safety For The Preceding Specified Surface =-43.485 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 26 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) {ft) 

1 50.00 103.43 
2 59.58 100.56 
3 69.23 97.93 
4 78.93 95.53 
5 88.70 93.36 
6 98.51 91.44 
7 108.37 89.76 
8 118.26 88.32 
9 128.19 87.12 
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10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

138 .15 
148.12 
158 .11 
168 .11 
178 .11 
188.10 
198.09 
208.06 
218.01 
227.93 
237.82 
247.67 
257.48 
267. 23 
276.93 
286.57 
289.71 

86.17 
85.45 
84.99 
8 4. 76 
84.78 
85.05 
85.56 
86.31 
87.31 
88.55 
90.03 
91. 76 
93.72 
95.93 
98.37 

101.04 
102.00 

P:south cell upstream revised.OUT Page 3 

Factor Of Safety For The Preceding Specified Surface =-28.283 
The Factor Of Safety For The Trial Failure Surface Defined 

By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 24 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft} (ft) 

1 50.00 103.43 
2 59.81 101.50 
3 69.66 99.75 
4 79.53 98.16 
5 89.43 96.74 
6 99.35 95.49 
7 109.29 94.42 
8 119.25 93.52 
9 129.23 92.79 

10 139.21 92.23 
11 149.20 91.85 
12 159. 20 91. 63 
13 169.20 91.60 
14 179.20 91.73 
15 189.19 92.04 
16 199.18 92.52 
17 209.16 93.17 
18 219.13 94.00 
19 229.08 94.99 
20 239.01 96.16 
21 248.92 97.51 
22 258.80 99.02 
23 268.66 100.70 
24 275.56 102.00 

Factor Of Safety For The Preceding Specified Surface =-38.522 
The Factor Of Safety For The Trial Failure Surface Defined 

By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 27 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 50.00 103.43 
2 59.78 101.36 
3 69.60 99.44 
4 79.44 97.69 
5 89.31 96.09 
6 99.21 94.66 
7 109.13 93.39 
8 119.07 92.28 
9 129.02 91.34 

10 138.99 90.56 
11 148.97 89.94 
12 158.96 89.49 
13 168.96 89.20 
14 178.96 89.07 
15 188.96 89.10 
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16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

198.96 
208.95 
218.94 
228.91 
238.88 
248.82 
258.75 
268. 6.6 
278.55 
288.41 
298.24 
299.87 

89.30 
89. 67 
90.20 
90.89 
91.74 
92. 76 
93.94 
95.28 
96.78 
98.45 

100.27 
100.60 

P:south cell upstream revised.OUT· Page 4 

Factor Of Safety For The Preceding Specified Surface =-33.944 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 26 Coordinate Points 

Point x-surf Y-Surf 
No. (ft) (ft) 

1 50.00 103.43 
2 58.92 98.92 
3 68.02 94.77 
4 77.28 90.99 
5 86.68 87.58 
6 96.21 84.55 
7 105.85 81.90 
8 115.59 79.64 
9 125.42 77.77 

10 135.31 76.29 
11 145.25 75.21 
12 155.23 74.53 
13 165.22 74.25 
14 175.22 74.37 
15 185.21 74.89 
16 195.17 75.80 
17 205.08 77.12 
18 214.93 78.83 
19 224.71 80.93 
20 234.39 83.42 
21 243.97 86.30 
22 253.42 89.55 
23 262.74 93.19 
24 271.91 97.19 
25 280.90 101.55 
26 281.74 102.00 

Factor Of Sa ety For The Preceding Specified Surface ~-56.250 
The Factor O Safety For The Trial Failure Surface Defined 
By The Coard nates Listed Below Is Misleading. 
Failure Surface Defined By 25 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 50.00 103.43 
2 58.94 98.95 
3 68.05 94.82 
4 77.32 91.07 
5 86.73 87.68 
6 96.26 84.68 
7 105.91 82.06 
8 115.66 7 9. 83 
9 125. 4 9 77.39 

10 135.39 7 6. 55 
11 145.33 7 5. 50 
12 155.31 74.85 
13 165. 31 74. 60 
14 175.31 74.75 
15 185.29 75.30 
16 195.25 76.25 
17 205.16 77.60 
18 215.00 79. 34 
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19 
20 
21 
22 
23 
24 
25 

224.77 
234.45 
244.02 
253. 4 6 
2 62. 7 6 
271. 91 
280.31 

81.47 
84.00 
86.90 
90.19 
93. 86 
97. 89 

102.00 
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Factor Of Safety For The Preceding Specified Surface =-43.156 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 27 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 50.00 103.43 
2 59.65 100.81 
3 69.35 98.39 
4 79.10 96.18 
5 88.90 94.17 
6 98.74 92.37 
7 108.61 90.78 
8 118.51 89.39 
9 128. 44 88.22 

10 138.40 87.25 
11 148.37 86. 50 
12 158.35 85.95 
13 168.35 85. 62 
14 178.35 85.50 
15 188.35 85.59 
16 198.34 85. 89 
17 208.33 86. 40 
18 218.30 87.12 
19 228.26 88.06 
20 238.20 89.20 
21 248.10 90.55 
22 257.98 92 .11 
23 2 67. 82 93.88 
24 277.63 95. 86 
25 287.38 98.04 
26 297.10 100.43 
27 299.00 100.94 

Factor Of Safety For The Preceding Specified Surface =-36.351 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 24 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 57.89 103.38 
2 67.21 99.76 
3 76.65 96.45 
4 86.19 93.45 
5 95.83 90.77 
6 105.54 88.42 
7 115.34 86.39 
8 125.19 84.68 
9 135.09 83.31 

10 145.04 82.26 
11 155.01 81.55 
12 165.01 81.17 
13 175.01 81.12 
14 185.00 81.40 
15 194.98 82.02 
16 204.94 82.97 
17 214.86 84.25 
18 224.73 85.86 
19 234.54 87.79 
20 244.28 90.05 
21 253.94 92.64 
22 263.51 95.54 
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23 
24 

272.98 
281.55 

98.76 
102.00 
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Factor Of Safety For The Preceding Specified Surface =-24.764 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 26 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 07.89 101.18 
2 67.52 100.68 
3 77.21 98.21 
4 86.95 95.95 
5 96.75 93.92 
6 106.58 92.11 
7 116.45 90.52 
8 126.36 89.16 
9 136.30 88.03 

10 146.26 87.13 
11 156.23 86.45 
12 166.22 86.00 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

176.22 
186.22 
196.22 
206.21 
216.18 
226.14 
236.07 
245.98 
255.85 
265.68 
275.47 
285.21 
294.90 
297.43 

85.78 
85.78 
86.02 
86.48 
87.17 
88.09 
89.23 
90.60 
92.20 
94.02 
96.07 
98.34 

100.83 
101.54 

Factor Of Safety For The Preceding Specified Surface =-36.183 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 25 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 57.89 103.38 
2 66.76 98.76 
3 75.81 94.51 
4 85.04 90.64 
5 94.41 87.16 
6 103.92 84.08 
7 113.56 81.39 
8 123.29 79.11 
9 133.11 77.23 

10 143.01 75.77 
11 152.95 74.71 
12 162.93 74.08 
13 172.93 73.86 
14 182.93 74.06 
15 192.91 74.67 
16 202.85 75.70 
17 212.75 77.14 
18 222.58 79.00 
19 232.32 81.26 
20 241.95 83.92 
21 251.47 86.99 
22 260.86 90.45 
23 270.09 94.29 
24 279.15 98.52 
25 285.86 102.00 

Factor Of Safety For The Preceding Specified Surface=******* 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
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Failure Surface Defined By 26 Coordinate Points 
Point X-Surf Y-Surf 

No. (ft) (ft) 
1 57. 89 103.38 
2 67 .17 99.64 
3 76.55 96.19 
4 86.04 93.04 
5 95.63 90.18 
6 105.29 87.62 
7 115.04 85.37 
8 124.85 83.43 
9 134. 71 81. 79 

10 144.62 80. 46 
11 154.57 79. 44 
12 164.55 78.73 
13 174.54 78.34 
14 184.54 78.26 
15 194.54 78.49 
16 204.52 79. 03 
17 214.48 79.88 
18 224.42 81. 05 
19 234.31 82.53 
20 244.15 84.31 
21 253.92 86.40 
22 263.63 88.80 
23 273.26 91. 50 
24 282.80 94.50 
25 292.24 97.79 
26 299.71 100.66 

Factor Of Safety For The Preceding Specified Surface=******* 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 26 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 57.89 103.38 
2 67.14 99.58 
3 76.51 96.08 
4 85.98 92.87 
5 95.55 89.97 
6 105.21 87.38 
7 114.95 85.10 
8 124.75 83.13 
9 134.61 81.47 

10 144.52 80.13 
11 154.47 79.10 
12 164.44 78.40 
13 174.44 78.01 
14 184.44 77.94 
15 194.43 78.20 
16 204.42 78.77 
17 214.38 79.66 
18 224.30 80.86 
19 234.19 82.39 
20 244.02 84.22 
21 253.78 86.37 
22 263.48 88.84 
23 273.08 91.61 
24 282.60 94.68 
25 292.01 98.06 
26 299.15 100.88 

Factor Of Safety For The Preceding Specified Surface=******* 
The Factor Of Safety For The Trial =ailure Surface Defined 
By The Coordinates LisLed Below Is Misleading. 
Failure Surface Defined By 26 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 57.89 103.38 
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2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

67.77 
77.66 
87.57 
97.50 

107.44 
117. 40 
127.36 
137.34 
147.32 
157.31 
167. 31 
177.30 
187.30 
197.30 
207.30 
217.30 
227.29 
237.27 
247.25 
257.21 
2 67 .17 
277 .11 
287.04 
296.95 
2 9 9. 62 

101. 80 
100.34 

99.01 
97.80 
96.72 
95. 77 
94.94 
94.24 
93.67 
93. 23 
92.91 
92.71 
92. 65 
92. 71 
92. 90 
93.22 
93.66 
94.23 
94.93 
95. 7 5 
96.70 
97.78 
98.98 

100.31 
100.70 

Factor Of Safety For The Preceding Specified Surface =-40.221 
The Factor Of Safety For The Trial Failure Surface Defined 
By The Coordinates Listed Below Is Misleading. 
Failure Surface Defined By 25 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

l 57.89 103.38 
2 66.88 99.00 
3 76.04 94.97 
4 85.34 91.32 

#################### SOME LINES SKIPPED#################### 
Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
**Safety Factors Are Calculated By The Modified Bishop Method** 
Total Number of Trial Surfaces Evaluated= 400 
Number of Trial Surfaces with Misleading FS 144 
Percentage of Trial Surfaces With Non-Valid FS Solutions 
of the Total Evaluated= 36.0 % 
Statistical Data On All Valid FS 

FS Max= 477.564 FS Min= 
Standard Deviation - 51. 756 

Failure Surface Specified By 25 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 89. 4 7 103.18 
2 96.57 96.14 
3 104.14 89.61 
4 112. 15 83. 62 
5 120.57 78.22 
6 12 9. 34 73.42 
7 138.43 69.25 
8 147.79 65.72 
9 157.37 62. 87 

10 167 .13 60.69 
11 1 77. 02 59.21 
12 18 6. 99 58.42 
13 196. 99 58.34 
14 206.97 58. 96 
15 216.88 60.28 
16 226. 68 62.29 
17 236.31 64.98 
18 245.72 68.35 

Values: 
9.486 FS Ave= 34.448 

Coefficient of Variation 
Coordinate Points 

150.24 % 
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19 254.88 72.37 
20 263.73 77.02 
21 272.24 82.29 
22 28 0. 35 88.13 
23 28 8. 03 94.54 
24 295.24 101.46 
25 295. 73 102.00 

Circle Center At X = 193.18 y 200.50 and Radius 142.22 
Factor of Safety 

'** 9.486 *** 
Individual data on the 41 slices 

Water Water Tie Tie Earthquake 
Force Force Force Force Force Surcharge 

Slice Width Weight Top Bot Norm Tan Hor Ver Load 
No. I ft) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 

1 2.0 2 66. 4 0.0 0.0 0. 0. 0.0 0.0 0.0 
2 2.2 871. 5 0.0 0.0 0. 0. 0.0 0.0 0.0 
3 2.9 2132. 6 0.0 363 .1 0. 0. 0.0 0.0 0.0 
4 0.2 14 9. 9 0.0 38.2 0. 0. 0.0 o.o 0.0 
5 7.0 8522.5 0.0 3439.7 0. 0. 0.0 0.0 0.0 
6 0.5 690.7 0.0 346.7 0. 0. o.o 0.0 0.0 
7 8.0 14368.7 0.0 7728. 8 0. 0. 0.0 0.0 0.0 
8 5.6 12519.1 o.o 7189. 6 0. 0. 0.0 0.0 0.0 
9 2.8 6822.4 0.0 4092.0 0. 0. 0.0 0.0 0.0 

10 8. 8 24133.2 0.0 14465.5 0. 0. 0.0 0.0 0.0 
11 7.4 23188.6 0.0 13952.9 o. 0. 0.0 o.o 0.0 
12 1. 6 5415.3 0.0 3311.8 0. 0. 0.0 0.0 0.0 
13 9. 4 32625.3 0.0 19665.4 0. 0. 0.0 0.0 0.0 
14 9.6 36083.9 0.0 21655.7 0. 0. 0.0 0.0 o.o 
15 9. 8 38883.1 0.0 23225.8 0. 0. 0.0 0.0 0.0 
16 1. 2 5010.3 0.0 2971. 6 0. 0. 0.0 0.0 0.0 
17 8.7 36837.6 0.0 21396. 3 0. 0. 0.0 0.0 0.0 

C 18 10.0 45327.4 0.0 25076.4 0. 0. 0.0 0.0 0.0 
19 6.0 28647.7 0.0 15329.2 0. 0. 0.0 0.0 0.0 
20 0. 4 2037.3 0.0 1064.9 0. 0. 0.0 0.0 0.0 
21 3. 5 17051. 7 0.0 8953.6 0. 0. 0.0 0.0 0.0 
22 10.0 49067.6 0.0 25180.6 0. 0. 0.0 o.o 0.0 
23 9.9 49264.0 0.0 24575.7 o. 0. 0.0 0.0 0.0 
24 2.2 10703.5 0.0 52 90. 0 0. 0. 0.0 0.0 0.0 
25 7.6 37565.5 0.0 18246.3 0. 0. 0.0 0.0 0.0 
26 9. 6 46127.0 0.0 22067.3 0. 0. 0.0 0.0 o.o 
27 8.7 39883.1 0.0 18779.2 0. 0. 0.0 o.o 0.0 
28 0.7 3032.8 0.0 1396.8 0. 0. 0.0 0.0 0.0 
29 0.7 3232.8 0.0 1525.7 o. 0. 0.0 0.0 0.0 
30 8.4 35428.8 0.0 16346.2 o. 0. 0.0 0.0 0.0 
31 5.8 22263.7 0.0 10196.2 o. 0. o.o 0.0 0.0 
32 3 .1 11056.8 0.0 4580.0 o. 0. 0.0 0.0 0.0 
33 1.0 3298.4 0.0 13 67. 8 o. 0. 0.0 0.0 0.0 
34 6.3 19528.5 0.0 7405.3 0. 0. 0.0 0.0 0.0 
35 l. 2 327 6. 4 0.0 1093.1 o. 0. 0.0 0.0 0.0 
36 4.0 9912.6 0.0 3040.5 o. 0. 0.0 0.0 0.0 
37 4 .1 8432.6 0.0 1818.3 0. 0. 0.0 0.0 0.0 
38 3.3 537 6. 9 0.0 487.5 0. 0. 0.0 0.0 0.0 
39 4. 4 5332.B 0.0 o.o 0. 0. 0.0 0.0 0.0 
40 7.2 3750.3 0.0 0.0 0. 0. 0.0 0.0 0.0 
41 0.5 16.9 0.0 0.0 0. 0. 0.0 0.0 0.0 

Failure Surface Specified By 24 Coordinate Points 
P::iint X-Surf Y-Surf 

No. (ft) (fc) 
1 89.47 103.18 
2 96.55 96.11 
3 104.11 89. 57 
4 112 .12 83.59 
5 120.55 78.20 

C_ 6 129.34 73.43 
7 138.44 69.30 
8 147.83 65.85 
9 157.43 63.07 
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10 167.22 60.99 
11 177 .12 59. 62 

' 12 187.10 58. 97 
13 197.10 59. 04 
14 207.07 59.83 
15 216.96 61. 33 
16 226. 71 63.54 
17 236.28 66.44 
18 245.61 70.03 
19 254. 67 74.27 
20 263.39 79.16 
21 271. 74 84. 67 
22 279.67 90.75 
23 287.15 97.40 
24 291.63 102.00 

Circle Center .1:\.t X = 191.11 y 197.72 and Radius 138.80 
Factor of Safety 

*** 9.724 *** 
Failure Surface Specified By 24 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 97.37 103 .13 
2 104.44 96. 06 
3 112.02 89.54 
4 120.06 83.59 
5 128.51 78.25 
6 137.34 73.55 
7 146.49 69.51 
8 155.91 66.16 
9 165. 55 63.51 

10 175.36 61. 59 
11 185.29 60.39 

( 12 195.28 59.93 
13 205.28 60.20 
14 215.23 61. 22 
15 225.07 62. 96 
16 234.76 65.43 
17 244.24 68.61 
18 253.47 72. 48 
19 262.38 77.01 
20 270.93 82.20 
21 27 9. 07 88.00 
22 286.77 94.38 
23 293.97 101. 32 
24 294.58 102.00 

Circle Center At X = 196.51 y 195.25 and Radius 135.33 
Factor of Safety 

"* 9.742 *** 
Failure Surface Specified By 23 Coordinate Points 

Point X-Surf Y-Surf 
No. I ft l (ft) 

1 105.26 103.08 
2 112. 34 96.02 
3 119. 93 89.51 
4 127.99 83.59 
5 136.46 78. 28 
6 145.31 7 3. 62 
7 154.48 69.63 
8 163.93 66.35 
9 173.59 63.77 

10 183.42 61. 93 
11 193.36 60.83 
12 203.35 60.47 
13 213.35 60.86 
14 223.28 61. 99 
15 233.10 63.87 
16 242.76 66.47 
17 252.19 69.79 
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18 
19 
20 
21 
22 
23 

Circle 

261. 35 
270.18 
276.64 
28 6. 68 
294.25 
298.89 

Center At X = 
Factor of Safety 

73.81 
78.49 
83.83 
89.78 
96.32 

100.98 
203.14 

*** 9.855 *** 

y 194.17 and Radius 

Failure 
Point 

Surface Specified By 23 Coordinate Points 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

X-Surf Y-Surf 
(ft) (ft) 

105.26 103.08 
112.35 96.02 
119.95 89.53 
128.02 83.63 
136.52 78.36 
145.40 73.75 
154.60 69.83 
164.07 66.63 
173.76 
183.61 
193.56 
203.56 
213. 54 
223.46 
233.24 
242.84 
252.20 
2 61. 2 7 
269.98 
278.30 
286.16 
293.54 
296.25 

64.16 
62.43 
61.46 
61.25 
61. 80 
63 .11 
65.17 
67. 97 
71. 49 
75.72 
80.62 
8 6 .18 
92.35 
99.10 

Circle Center At X = 
102.00 

201. 33 Y 
Factor of Safety 

*** 9.954 *~* 

192.41 and Radius 

Failure Surface Specified By 25 Coordinate Points 
Point X-Surf Y-Surf 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Circle 

(ft) (ft) 
81.58 103.23 
88.68 96.19 
96.25 89.66 

104.27 83.68 
112.68 78.27 
121.45 73.46 
130.53 69.28 
139.88 65.74 
149.46 62.86 
159.21 60.66 
169.10 59.14 
179.06 58.32 
189.06 58.20 
199.04 58.77 
208.96 60.04 
218.77 62.00 
228.41 64.64 
237.85 67.95 
247.03 71.91 
255.92 76.50 
264.46 81.70 
272.62 87.48 
280.35 93.82 
287.62 100.69 
288.83 102.00 

CenLer At X = 185.83 
Factor of Safety 

y 201.25 and Radius 

133.70 

131.18 

143.09 
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'** 10.000 *** 
Failure Surface Specified By 25 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 81. 58 103.23 
2 88.99 96.52 
3 96.00 90. 28 
4 105.00 84.55 
5 113.54 79.35 
6 122. 3 9 74.69 
7 131.52 70.61 
8 140.89 67.11 
9 150. 4 6 64.21 

10 160.19 61. 92 
11 170.05 60.24 
12 179.99 59.20 
13 189.99 58. 78 
14 199.98 59.00 
15 209.95 59.84 
16 219.84 61.31 
17 229.62 63.41 
18 239.24 66.12 
19 248.68 69.43 
20 257.89 73.33 
21 266.83 77.80 
22 275,47 82.83 
23 283.78 88.39 
24 2 91. 7 2 94.47 
25 2 99 .11 100.90 

Circle Center At X = 191.58 
Factor of Safety 

*** 10 .148 *** 
Failure Surface Specified By 24 

Point x-surf Y-Su~f 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Circle 

(ft) (ft:) 
97.37 103.13 

104.65 96. 28 
112. 40 89.95 
120.57 84.19 
129.12 79.01 
138.02 74.45 
147.21 70.52 
156.66 67.24 
166.32 64.64 
176.13 62.72 
186.06 61. 50 
196. 0 4 60.97 
206.04 61.15 
216.00 62.03 
225.88 63.61 
235.62 65.87 
245.18 68.81 
254.50 72. 42 
263.55 76. 67 
272.28 81. 55 
280.65 87.03 
288.61 93.08 
296.12 99.68 
2 97. 8 2 101.39 

Center At X ~ 198.47 
Factor of Safety 

*** 10.255 *** 

P: south cell upstream 

Coordinate Points 

y 217.09 and Radius 

Coordinate Points 

y 203. 21 and Radius 

Failure 
Point 

Surface Specified By 22 Coordinate Points 

No. 
1 
2 
3 

X-Surf Y-Surf 
(ft) (ft) 

113.16 103.03 
120.26 96.00 
127.89 89.53 

revised.OUT Page 12 

158.31 

142.26 
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4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Circle 

136.01 83.69 
144.55 78.49 
153.47 73.97 
162. 7 2 70.16 
172.23 67.09 
181.96 64.76 
191. 84 63.20 
201.81 62.42 
211.81 62. 41 
221.78 63 .19 
231.65 64.73 
241. 38 67.05 
250.90 70.11 
2 60 .15 73.91 
269.08 78.41 
277.63 83. 60 
285.75 89.44 
293.39 95.89 
298.64 101.08 

Center At X = 206.83 
Factor of Safety 

*~* 10.283 *** 
Failure Surface Specified By 24 

Point x-surf Y-Surf 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Circle 

(ft) (ft) 
89. 4 7 103.18 
96. 59 96.15 

104.19 89.66 
112. 25 83.75 
120.73 78.43 
129.56 73.75 
138.72 69.73 
148.14 66.39 
157.79 63.74 
167. 60 61. 81 
177. 53 60.60 
187.51 60.12 
197.51 60.37 
207. 4 6 61.34 
217.32 63.05 
227.02 65.46 
236.52 68.58 
245. 77 72. 39 
254.71 7 6. 86 
263.31 81. 98 
271.50 87.70 
279. 2 6 94.01 
286.54 100.87 
287.57 102.00 

Center At X - 189.08 
Factor of Safety 

*** 10.327 *** 
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y 190.43 and Radius 128.11 

Coordinate Points 

y 196. 82 and Radius 136. 71 

**** END OF GSTABL7 OUTPUT**-.:* 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

June 2, 2008 

() 1 9 C I O 8 ; q 

Project No. B0S-212-1413 

Mr. Larry Crislip 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
Mine Pollution Control Program 
2309 West Main Street 
Suite 116 
Marion, IL 62959 

Request for Incidental Boundary Revision for 12.50 Acres 
Williamson Energy LLC - Permit No. 375 

Pond Creek Mine No. l 
Williamson County, Illinois 

Dear Mr. Crislip: 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting two copies of the 
supplemental information for the 0.36 acres contiguous incidental boundary revision. The information 
being provided updates following: 

Part II. 2. - The revised narrative correctly identifies the location of the IBR area. 
Part IV. l -The response has been revised to address Map 7 S.F. - Reclamation Plan Map and 

associated narrative. 
Part IV.2 -The response has been revised to address only Map 7 S.F. - Reclamation Plan Map. 

Please be advised that an original and one copy of this IBR supplemental information have been sent to Mr. 
Scott Fowler and one copy of this IBR supplemental information have been sent to Mr. Bill O'Leary. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

~;;;L~~ 
Stephen M. Sutf)c : 
Project Manager 

SMS:jea 
Enclosures 

cc: James Plumley, Mach Mining w/enclosures 

FILE: 08212-06 

IL Envin.. .. J'" --•v•, ; ,8ency 
MARION REGIONAL OFFICE 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 258 13-9502 • TELE: (304) 255-049 1 • FAX: (304) 255-4232 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. William O'Leary 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Land Reclamation Division 
503 E. Main, FL 001 
Benton, IL 62812 

June 2, 2008 

Project No. B08-2 l 2-1413 

Request for Incidental Boundary Revision for 0.36 Acres 
Williamson Energy LLC - Permit No. 375 

Pond Creek Mine No. I 
Williamson County, Illinois 

Dear Mr. O'Leary: 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting one copy of the 
supplemental information for the 0.36 acres contiguous incidental boundary revision. The information 
being provided updates following: 

Part II. 2. - The revised narrative correctly identifies the location of the IBR area. 
Part IV. I - The response has been revised to address Map 7 S.F. - Reclamation Plan Map and 

associated narrative. 
Part IV.2 - The response has been revised to address only Map 7 S.F. - Reclamation Plan Map. 

Please be advised that an original and one copy of this IBR supplemental information have been sent to 
Mr. Scott Fowler and two copies of this IBR supplemental information have been sent to Mr. Larry Crislip, 
IEPA. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

~

L. I CE CONS~LTIN{ '!JNC.:_~-

1 '/~I// _J--;t;;t,~ " . !,-v,;;_~ . - -1 
' I 

1 Stephen M. Sutphin 
/ Project Manager

1 

SMS:jea 
Enclosures 

\~- cc: James Plumley, Mach Mining w/enclosures 

FILE: 08212-04 

124 Philpott Lane • Raleigh County Airport lndustria! Park • Beaver, WV 2.5813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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AllianceO 
Consulting, Inc. 

Engineers • Constructors · Scientists 

Mr. Scott Fowler 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Office of Mines and Minerals 
Land Reclamation Division 
One Natural Resources Way 
Springfield, IL 62702-1271 

June 2, 2008 

Project No. B08-2!2-1413 

Request for Incidental Boundary Revision for 0.36 Acres 
Williamson Energy LLC - Permit No. 375 

Pond Creek Mine No. 1 
Williamson County. Illinois 

Dear Mr. Fowler: 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting one copy of the supplemental information for the 0.36 acres contiguous incidental boundary revision. The information being provided updates following: 

Paii II. 2. - The revised narrative correctly identifies the location of the IBR area. Part IV.I - The response has been revised to address Map 7 S.F. - Reclamation Plan Map and associated narrative. 
Part IV.2 - The response has been revised to address only Map 7 S.F. - Reclamation Plan Map. 

Please be advised that one copy of this IBR supplemental information have been sent to Mr. Bill O'Leary and two copies of this IBR supplemental information have been sent to Mr. Larry Crislip, IEPA. 
If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC 

11_ J' 7-'°:. - . r;/ 7 -----,';,,:.~·-. ~··> 

.fi!:_yl'::--s //;-- v·"r~ 
/stepben M. Sutphin 
, Project Manager 

SMS:jea 
Enclosures 

,c: James Plumley, Mach Mining w/enclosures 

FILE: 08212-05 

. · , • , WV"SS\3-9502. TELE:(304)255-0491 • FAX:(304)255-4232 
124 Philpott Lane • Raleigh County Airport Industrial Park Bea,cr, -
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PARTII 

PREMINING INFORMATION 

Premining information is to be displayed on premining land use map unless otherwise indicated. 

I) Describe how the IBR area perimeter will be marked and discuss the method or system employed to locate 
permit area perimeter and set markers along it. Designate a reference point outside the IBR area if different 
then the original permit. Provide a description of the reference point and a sketch relating the reference point to 
the IBR area perimeter. 

RESPONSE: The perimeter of the permit area will be delineated by using PVC or metal post and 
the posts will be located within eye sight of one another. A reference point will be 
adjacent railroad spur. 

2) Explain and locate areas where the IBR is contiguous to an existing permit. 

RESPONSE: The IBR areas will be located west of the Liberty School Road and approximately 
0.19 miles and 0.35 miles west of the intersection of main access road and Liberty 
School Road Road. 

3) Give the acreages of each land use within the proposed IBR and existing permit area, employing land use 
categories of Section 1701.5 listed below, and delineate on premining land use map existing land uses in the 
proposed permit area and adjacent to it. Include on the premining land use map the location of all buildings and 
identify the current use of these buildings. 

4) 

Pre-Mine Land Use Existing Permit IBR Total 

Cropland 487.13 0.36 487.49 
Pasture land 0 0 
Grazing land 0 0 
Forestry 101.86 0 
Residential 2.55 0 
Industrial/Commercial 
Recreation 0 0 
Fish and Wildlife Habitat 0 0 
Developed Water Resources 1.44 0 
Undeveloped land 0 0 

Soils Information Map 

A) Does the submitted soils map represent a map developed by the National Resources 
Conservation Service (NRCS)? 

Yes X No ____ _ 

If no, explain. 

0 
0 

101.86 
2.55 

0 
0 

1.44 
0 

B) Delineate on the soils map(s) the area which will incur actual mining (removal of overburden and/or 
deposition of overburden for the extraction of coal). 

RESPONSE: No removal of overburden or deposition of overburden for the extraction of coal will 
occur on the IBR area. 

C) Are any of the identified map units correlated as prime farmland by NRCS criteria? 
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PARTIV 

RECLAMATION PLAN 

I) Provide a reclamation plan map outlining proposed reclamation of the lands within the proposed IBR area and state 
how the IBR area will be reclaimed in conformity with the original plan. 

RESPONSE: Refer to Map 7 S.F.; Reclamation Plan Map. The reclamation of the IBR area will 
comply with the reclamation plan approved in the original permit application. 

2) Post Mining Land Use 

A) Provide a detailed description of proposed post-mining land uses and capabilities employing land use and 
capability categories listed below. Provide acreage figures for each post-mining land use proposed for the 
existing permit, the JBR area and total permit after inclusion of the IBR acreage and designate the postmining 
land uses on the Post Mining Land Use Map. Acreage figures for posfmining land use must differentiate 
between mined and surface disturbance areas based on the mining line used in the premining section of the 
application. 

RESPONSE: Refer to Map 7 S.F.; Reclamation Plan Map 

Capability 

Existing Permit ( ac) T IBR (ac) 

Land Use Prime HCao NonCr Prime HCap NonCr 

Cropland 0.00 0.00 

Pasture Land 0.00 0.00 

Grazing Land 0.00 0.00 

Forestry 13.36 0.00 

Residential 0.00 0.00 

Industrial/Commercial 0.00 0.00 

Recreation 0.00 0.00 
Fish & Wildlife 
Habitat (Herbaceous) 12.50 0.00 
Fish & Wildlife 
Habitat (Woody) 547.86 0.36 
Fish & Wildlife 
Habitat (Wetland) 0.00 0.00 
Developed Water 
Resources 19.26 . 0.00 

Undeveloped Land 0.00 0.00 

Prime: Prime farmland 
HCap: High Capability - meeting productivity requirements of 62 Ill. Adm. Code 1825. 
NonCrop: Non-Cropland - All soils which do not qualify as prime farmland or high capability. 

I Total (ac) 

Prime HCao NonCr 

0.00 

0.00 

0.00 

13.36 

0.00 

0.00 

0.00 

12.50 

548.22 

0.00 

19.26 

0.00 
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I Map 7 S.F. - RECLAMATION PLAN MAP 

GENERAL INFORMATION 
- I I • I I - MINING PERMIT #375 SURFACE FACILITIES ---
,....._-·-----­---~--- - --- ---
-I I -

~ 
~ 

8418100-002 

MINING PERMIT #375 IBR AREA (6.27 AC.) 

ROAD 

PROPERTY BOUNDARY 
FENCE LINE 

PERENNIAL STREAMS 

NON-PERENNIAL STREAMS 

100 YEAR FLOOD PLAIN 

LAKES 

LAND PARCEL KEY ID 

tB=t5i WETLANDS 

LAND USE INFORMATION 
C CROPLAND 

STRUCTURES 
1 ■ RESIDENCE (OCCUPIED) 

1VAC O RESIDENCE (UNOCCUPIED) 

2 - MOBILE HOME (OCCUPIED) 

2VAC c:::J MOBILE HOME (UNOCCUPIED) 

3 0 SHED 

4 0 GARAGE 

5 □ BARN 

6 Q GRAIN BIN OR SILO 

SOIL INFORMATION 
- LOW CAPABILITY SOILS 

C:=J ALTERNATIVE SOILS 

F FORESTRY 0.36 AC. i!W'~ WOODY WILDLIFE AREA 
WL WILDLIFE 

W WATER 
- HERBACEOUS WILDLIFE AREA 

l§§ID:8 PONDS, STREAMS & WETLANDS 

I 
HYDROLOGIC INFORMATION 

l......,.._____ ' e PC-2 SURFACE WATER MONITORING 

PROPOSE'b IBR~ L~AN,etl1,,tQ. • Gw-1 WATERMONfTORINGWELL 

DA~ GAS • .-- GAS 
.. --.i .......... - - fV"-1 ' I 

I 

- , 

+ o 100' 200' 300' 400' 

N SCALE: 1" = 200' 

Mine Name: POND CREEK MINE #1 Pennit No: 375 

Description: WILLIAMSON COUNTY, ILLINOIS 
I I TBS R3E-SECTIONS 1. 2.11. 12.13.14.23,& 24 

Quadrangle: PITTSBURG, ILLINOIS 

Date: 06/03/08 TBS R4E - SECTIONS4. 5. 6. 7. 8. 9. 16. 17, 18, 19, 20, & 21 

REV. 

BECKLEY. YN 
(304) 2!55-0481 

CAO BY 

DATE DESCRIPTION 

Alliance 
Consulting, Inc. 

CANONSBURG, PA 
(724) 745-3030 

Engineers Constructors Scientists 

MAP 7 S.F. 
RECLAMATION PLAN MAP 

POND CREEK MINE NO. 1 

Prepored For 

WILLIAMSON ENERGY LLC. 
P.O.BOX 99, JOHNSTON CITY, IL 62951 

SMS I06/02/08 PROJECT NO. 
808-212-1413 ~----

CHECKED BY ISMSI06/02/08 
APPROVED BY ISMSI06/02/08 I DRAWING NO. B08-212-B1 
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R19700Alliance LI 
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INCIDENTAL BOU_NDARY...REVISION 
FOR 

eERMIT NO. 375 
(0.36 ACRES FOR ACCESS ROAD RE-ALIGNMENT) 

WILLIAMSON COUNTY, IL 
POND CREEK MINE NO. 1 

Prepared /or 

WILLIAMSON ENERGY LLC 
JOHNSTON CITY, IL 

ALLIANCE PROJECT NO. B08-212-1413 
APRIL2008 

Summersville, WV 
North Side Professional Building 

702 Professional Park Drive, Suite A 
Summersville, WV 26651 

Telephone: (304) 883-2360 
Fax: (304) 883-2361 

Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 
Beaver, WV 25813-9502 

Telephone: (304) 255-0491 
Fax: (304) 255-4232 

Canonsburg, PA 

151 East Pike Street 
Canonsburg, PA 15317 

Telephone: (724) 745-3630 
Fax: (724) 745-3631 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Larry Crislip 
ILLINOIS ENVIRONMENT AL 
PROTECTION AGENCY 
Mine Pollution Control Program 
2309 West Main Street 
Suite 116 
Marion, IL 62959 

April 22, 2008 

Request for Incidental 
Boundary Revision for 12.50 Acres 

Williamson Energy LLC - Permit No. 375 
Pond Creek Mine No. 1 

Williamson County, Illinois 

Dear Mr. Crislip: 

Project No. B0S-212-1413 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting two copies of 
a 0.36 acres contiguous incidental boundary revision to add area along the access road to the Zeigler 
No. 4 pump site. Please refer to the enclosed incidental boundary revision form, narrative, revised 
reclamation estimate spreadsheet and associated maps. 

Please be advised that one copy of this IBR application has been sent to Mr. Bill O'Leary and two 
copies of this IBR application has been sent to Mr. Scott Fowler. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

henM. ~ 
Project Manager 

SMS:jea 
Enclosures 

cc: James Plumley, Mach Mining w/enclosures 

FILE: 08212-02 

ID ~(F\"~""'"~~ 
APR 2 ~ :nos 

\L Env1; ,_ .... V - - ,. • -- -~ency 
MARION n.::..010NAl. OFFICE 

124 Philpon Lane • Rale igh County Airport Industrial Park • Beaver, WV 258 13-9502 • TELE: (304) 255-049 1 • FAX: (304) 255-4232 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Scott Fowler 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Office of Mines and Minerals 
Land Reclamation Division 
One Natural Resources Way 
Springfield, IL 62702-1271 

April 22, 2008 

Request for Incidental 
Boundary Revision for 0.36 Acres 

Williamson Energy LLC - Permit No. 375 
Pond Creek Mine No. 1 

Williamson County. Illinois 

Dear Mr. Fowler: 

Project No. B08-212-1413 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting an original 
and one copy of a 0.36 acres contiguous incidental boundary revision to add area along the access road 
to the Zeigler No. 4 pump site. Please refer to the enclosed incidental boundary revision form, 
narrative, revised reclamation estimate spreadsheet and associated maps. 

Please be advised that one copy of this IBR application has been sent to Mr. Bill O'Leary and two 
copies of this !BR application has been sent to Mr. Larry Crislip, IEP A. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

SMS:jea 
Enclosures 

cc: James Plumley, Mach Mining w/enclosures 

FILE: 08212-01 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

April 22, 2008 

Mr. William O'Leary 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Land Reclamation Division 
503 E. Main, FL 001 
Benton, IL 62812 

Dear Mr. O'Leary: 

Request for Incidental 
Boundary Revision for 12.50 Acres 

Williamson Energy LLC - Permit No. 375 
Pond Creek Mine No. I 

Williamson County. Illinois 

Project No. B08-212-1413 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting one copy of a 
0.36 acres contiguous incidental boundary revision to add area along the access road to the Zeigler No. 
4 pump site. Please refer to the enclosed incidental boundary revision form, narrative, revised 
reclamation estimate spreadsheet and associated maps. 

Please be advised that an original and one copy of this IBR application have been sent to Mr. Scott 
Fowler and two copies of this IBR application has been sent to Mr. Larry Crislip, IEPA. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, [NC. 

1/ ii ~ , 77 l J!/y'. 
-l1/'-tli>, /_ / ~ 

Stepl4n M. Sutphin/ / 
Project Manager / / 

SMS:jea 
Enclosures 

cc: James Plumley, Mach Mining w/enclosures 

FILE: 07426-03 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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State of Illinois 
Department of Natural Resources 

Office of Mines and Minerals 
Land Reclamation Division 

One Natural Resources Way 
Springfield, IL 62702-1271 

APPLICATION FOR SURFACE COAL MINING AND RECLAMATION OPERATIONS 
INCIDENTAL BOUNDARY REVISION IBR-1 

PART I 

DATE: _ _,_Y_,f_l_",1-)_e_":2 ______ _ 

NOTICE: This state agency is requesting disclosure of information that is necessary to accomplish 

the statutory purpose as outlined under Ill. Rev. Stat. 1987 Ch. 96 1/2, par. 7901.01 et seq. 

Disclosure of this information is voluntary, however failure to comply may result in this form not 

being processed. This form has been approved by the Fonns Management Center. 

I) A) General Information 

(t)(We)(The) Williamson Energy LLC 
(Name of Company, Corporation, Partnership or Individual) 

P.O. Box 99. Johnston. Citv. IL 62951 (618) 983-3020 
(Address) (Telephone Number) 

hereby submit application for an Incidental Boundary Revision to Permit --~3~7~5~_ 

Name of Mine Pond Creek No. 1 

MSHA No. -~l~l~-0=3~1~4~1 ____ _ 

1, __________ _,_,M"'i"'c"'h""ae,clc.,J'-'.-=B"'e'-'v"e"-r _____________ under penalty 
(vice president or his duly authorized representative under the existing permit) 

of perjury declare that all infonnation provided in this application is true and correct to the best of 

my knowledge. 

CEO 
Title 

Surface Area: 

ADDITIONAL ACRES REQUESTED 0.36 EXISTING PERMIT ACREAGE 592.98 
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C 
B) Indicate the type of disturbance and associated acreage. 

2) A) 

Type of Disturbance Existing Permit !BR 

Area Stripping 20.13 0 

Mine Waste Areas 277.39 0 

Processing Areas 
& Support Facilities 83.71 0.36 

Access, Haul Roads 
& Transport Facilities 18.16 0 

Soil Storage Areas 75.70 0 

Diversions 32.85 0 

Coal Recovery 
(Gob & Slurry) 0 0 

Other 35.62 0 

Not to be Disturbed 37.19 0 

Provide name and address of every legal or equitable owner ofrecord of the !BR 

area. 

Total 

20.13 

277.39 

84.07 

18.16 

75.70 

32.85 

0 

35.62 

37.19 

RESPONSE: Williamson Development Company LLC, P. 0. Box 1829, Marion, IL. 62959. 

B) Provide name and address of the owner ofrecord for all surface and subsurface areas 

contiguous to any part of the proposed !BR area. 

RESPONSE: Refer to Attachment Part I.2.B. 

C) Show location ofowners ofrecord of those lands, both surface and subsurface, 

included in or contiguous to the IBR area on premining land use map or another 

map, if necessary. 

RESPONSE: Refer to Map 6 S.F. - Sheet 2 of 3. 

3) Provide name and address of any holder ofrecord of leasehold interest for the !BR area. 

RESPONSE: Williamson Energy, LLC, P.O. Box 99, Johnston City, IL 62951. 

4) Affidavits, Ce11ifications 

A) Complete affidavit regarding applicant's legal right to enter and begin surface coal mining and 

reclamation operations in the !BR area and whether that right is the subject of pending litigation. Identify 

the documents upon which affidavit is based by type and date of execution and identify specific lands to 

which each document pertains and explain the legal rights claimed by the applicant (I 778. I 5(a)). If the 

private mineral estate to be mined has been severed from the private surface estate, provide copies of the 

documents required under Section 1778. 15(B)(I )-(3). On the permit map or other designated map show 

the boundaries of land within the permit area upon which the applicant has the legal right to enter and 

begin surface mining activities. 
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( 
RESPONSE: Refer to Attachment Part I.4.A. 

B) Complete certification for engineering aspects of the application. In addition to the general certification, 

three specific certifications are included which are applicable only if the box in front of each is marked. 

The first two cover special permit requirements and should be marked only when they occur for the 

proposed permit. The third certification covers the Illinois Environmental Protection Agency permit 

requirements. In most cases, an Illinois registered engineer will be required to certify !EPA permit 

requirements. Except as otherwise provided all maps, plans and cross-sections included in the permit 

application shall be prepared by, or under the direction of, and sealed by a qualified registered 

professional engineer licensed under the Illinois Professional Engineering Act, a qualified registered 

structural engineer licensed under the Illinois Structural Engineering Act or if authorized by state law, a 

qualified registered professional land survey or licensed under the Illinois Land Surveyors Act with 

assistance from experts in related fields. 

RESPONSE: Refer to Attachment Part I.4.B. 

5) Areas Designated Unsuitable for Mining 

A) Does proposed !BR area include --

(I) Lands within boundaries of the National Park System, National Wildlife Refuge System, National 

Recreation Areas, etc. [Section 1761.11 (a)]? 

Yes _____ No_~X~--

(2) National forest land? 

Yes _____ No _ _,_X~--

(3) Any land which will adversely affect any publicly-owned park or places included in or eligible for 

listing in the National Register of Historic places, etc. [per 62 Ill. Adm. Code 1761.1 I(a)(3) or Section 

IO, (B)(C) ofthe SCM-1? 

Yes _____ No_-=-X~--

If yes, complete Part JI, Section I 0, (B) & (C) of the SCM-1 or the UCM-1 Application. 

(4) Any public roads which are to be removed, relocated or temporarily closed? 

Yes _____ No_~X __ _ 

Indicate on the pre-mining land use map or other designated map the location of the public roads 

and attach a copy of the written agreement from the appropriate authority authorizing the relocation, 

removal or temporary closure. Describe the measures to be used to insure that the interest of the 

public and land owners affected will be protected. 

B) Will proposed !BR area be located --

(1) Within 100 feet of the right-of-way line of any public road? 

Yes ____ No_-=-X~--

Ifyes, explain proposed procedure for complying with regulation section 1761. l l(d), 

including request for variance, if relevant. Provide location of public roads on pre-mining 

land use map or other designated map. Describe the measures to be used to insure that the 

interest of the public and land owners affected will be protected. 
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( 
(2) Within 300 feet measured horizontally from any occupied dwelling? 

Yes ____ No _ _;_X,__ __ 

If so, is waiver provided meeting requirements of Section 1761.15? 

(3) Within 300 feet measured horizontally of any public building, school, church, community or 
institutional building or public park? 

Yes ____ No _ _,_X,__ __ 

(4) Within 100 feet measured horizontally ofa cemetery? 

Yes _____ No _ _;_X._ __ 

C) Are valid existing rights (per 1761.11) claimed for any part of the !BR area? 

Yes ____ No _ _;_X_.__ __ 

If yes, provide documentation to substantiate claim. 

D) Provide a draft copy of the proposed newspaper notice and name of local newspaper of general circulation 
in which advertisement of the application will be published, per 62 Ill. Adm. Code l 774.13(d)(6). 
Certification of publication is to be furnished to the Department and must be received prior to Department 
approval of the !BR. 

RESPONSE: Refer to Attachment Part I.5.D. 
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ATTACHMENT PART 1.2.B 
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AnlJ/\;, d2ll 

. :ii KC}'~ID·'. , .. I .•. ' ,, oiner~. ,:. :.· ·:·· ::<'.';"_ ''.<:;>: < . •.• ··· ·": ('.Yf'.//'i· •>•.!;.c,. .. S;"i'. 

A0803 I J-405 ANDERSON. CARLL & MERILEE TRS 302 CIRCLE DRIVE SALEM 

A08031 l-406 ANDERSON, PIIILLIP S 16661 LIBERTY SCHOOL RD MARION 

:'Strite: I,,.'', 

;,,Zip,t 
j'.'·/>C '·<)< ,)Y <·:: ,,,,, ,','/ "'.,' ,,_.--:ti;•;': i . .> :' 

IL 62881 WILLIAMSON DEVELOPMENT COMPANY. LLC 

IL 62959 WILLIAMSON DEVELOPMENT COMPANY, LLC 

~, 
i 

I >}:Ji:·;::·:\ '>,:,..,..,_{Contr&((;;' >· . 

WARRENTY DEED 

W ARRENTY DEED 

i 
3 
<> 
3 -t" ,,, 

•··. 
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R19713Attachment Part 1.3 

( MINERAL GRANTOR 

OWNER OF DOCUMENT OF 

RECORD TYPE RIGHT 

Natural Resource Partners, Deed Steelhead Development 

L.P. Comoany, LLC 

Williamson Development Lease Natural Resource Partners, 

Comoany, LLC L.P. 

Williamson Energy, LLC Sub-lease Williamson Development 
Comoany, LLC 
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ATTACHMENT PART 1.4.A 
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Attachment 1.4.A 

(I) (WB) __ ~M=ic=h=a=el~J~. =B=e"-v=er~--------------------
(lndividual or Individuals) 

under penalty of perjury declare on behalf of the applicant,, _____ Wcc.eile.l,,iam="'s"o""n--'E"'n""e""r"g~v~L""L='C"'--~ 
that said applicant has valid documents which bestow upon the applicant a legal right to enter and commence surface 

coal mining and reclamation operations upon lands contained in the proposed IBR area, and such legal right is not in 

any way the subject of pending court litigation. 

t/4 ; 
Dated this ___ /o ____ day of __ .!.A-'-/.t?-'-...,._. _____ , _2-_o_c_?_ 

State of _;z: 1//n,;, / .5 

County of I/ d (;., llf' .:,,n? 

A / ~ .., p 
Signed by and subscribed to before me on ---~,,.,.~,,,__,;, ,_,,._,,_~/_t:i __ ~1_""-_C_c?--=o ____ _ 

(date) 

( Scul) 

( name of person) 

,--- V (Signature of Notary Public) 

. "·,,-~SEAL 
GAAYLIKINS 

NOTARY PU!!LIC · STATE OF ILLINOIS 
MY COMMISSION EXPIRES:08126/11 
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Attachment 1.4.B. 

ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attachments, and supplements was done 

by me or under my direct supervision. 

I further certify to the best of my knowledge all such design is in accordance with all applicable local, state and federal 

laws, rules and regulations. I have placed an "X" in the box below if that 

item is relevant. 

D Whereas the Reclamation Plan calls for an alternative land use, I also certify the plans to conform to applicable 

accepted standards for adequate land stability, drainage, vegetative cover, and aesthetic design appropriate for 

the post-mining use of the site. 

D Whereas the operation proposes disposal of spoil or waste materials in areas other than mining workings or 

excavations, I also certify such fills are designed in accordance with recognized professional standards and all 

applicable laws. 

[X] Certification of Illinois Environmental Protection Agency-35 Ill. Adm. Code 405.104(a) Permit. In my 

professional judgement, the plans and specifications submitted as part of this application describe an operation 

which will meet all applicable effluent and water quality standards. I certify that I am familiar with all of the 

plans, specifications, reports, and maps submitted as part of this application and that said plans, etc. are 

accurate insofar as they represent existing conditions. 

Claudio E. Yon 
Name 

'\lt1ltit.ntoa~i,.,-
,• 0 ., 

,,,_.,.,t.1. '-JO\ ~L/ l!o~ -- if. -·· .... ), ~q 

~~ o .. ····· ····• .. O..,,'.flilii="-'2=--"'--'05'-"0""6""'32"--------------­
: f 062--050632 \llin~ Registration Number (Seal) 

: * ! LICENSED \ ': 
: :_ PROFESSIONAL : * :: 
: •• ENGINEER ' :: 

Alliance Consulting. Inc. ~~, ti>_,.:·... ..·',0(j\J4) 255-0491 
Firm 

124 Philpott Lane. Beaver, West Virginia 25801 
Address 

Signattire Date'- ' 
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ATTACHMENT PART 1.5.D 
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Attachment 1.5.D. 

PUBLIC NOTICE 

Pursuant to the Surface Coal Mining Land Conservation and Reclamation Act (PA-81-1015, as 

amended) and the Rules and Regulations of the Act, Williamson Energy LLC, P. 0. Box 99, 

Johnston City, IL 62951 hereby gives notice that on ___________ 2008, an 

incidental boundary revision (IBR) has been submitted to the Illinois Department of Natural 

Resources, Office of Mines and Minerals, Land Reclamation Division, One Natural Resources 

Way, Springfield, IL 62702-1271. The IBR application is for 0.36 acres located in Williamson 

County, along the southern border of Sections 11 and 12 ofT8S, R3E, and along the northern 

boundary of Sections 14 and 15 ofTSS, R3E. 

The activity is for the re-alignment of an infrequently used access road an no mining operations 

are proposed. 

Copies of the application are on file with the Illinois Department of Natural Resources, Office of 

Mines and Mineral, 503 East Main St., Benton, Illinois 62812, and the Springfield, Illinois 

Office. 

Copies of the application are on file with Illinois Department of Natural Resources, Office of 

Mines and Minerals. Written comments concerning the operations should be addressed to the 

Office of Mines and Minerals, Springfield office, no later than 7 days from the date of this 

notice. 
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PART II 

PREMINING INFORMATION 

Premining information is to be displayed on premining land use map unless otherwise indicated. 

I) Describe how the !BR area perimeter will be marked and discuss the method or system employed to locate 
permit area perimeter and set markers along it. Designate a reference point outside the !BR area if different 
then the original permit. Provide a description of the reference point and a sketch relating the reference point to 
the !BR area perimeter. 

RESPONSE: The perimeter of the permit area will be delineated by using PVC or metal post and 
the posts will be located within eye sight of one another. A reference point will be 
adjacent railroad spur. 

2) Explain and locate areas where the !BR is contiguous to an existing permit. 

RESPONSE: The IBR area will be located east side of the Dwina Road and approximately 0.26 
miles south of the intersection of Dean Road and Dwina Road. 

3) Give the acreages of each land use within the proposed !BR and existing permit area, employing land use 
categories of Section 1701.5 listed below, and delineate on premining land use map existing land uses in the 
proposed permit area and adjacent to it. Include on the premining land use map the location of all buildings and 
identify the current use of these buildings. 

4) 

Pre-Mine Land Use Existing Permit IBR Total 
Cropland 487.13 0.36 487.49 
Pasture land 0 0 
Grazing land 0 0 
Forestry 101.86 0 
Residential 2.55 0 
Industrial/Commercial 
Recreation 0 0 
Fish and Wildlife Habitat 0 0 
Developed Water Resources 1.44 0 
Undeveloped land 0 0 

Soils Information Map 

A) Does the submitted soils map represent a map developed by the National Resources 
Conservation Service (NRCS)? 

Yes X No _____ . 

If no, explain. 

0 
0 

101.86 
2.55 

0 
0 

1.44 
0 

B) Delineate on the soils map(s) the area which will incur actual mining (removal of overburden and/or 
deposition of overburden for the extraction of coal). 

RESPONSE: No removal of overburden or deposition of overburden for the extraction of coal will 

occur on the IBR area. 

C) Are any of the identified map units correlated as prime farmland by NRCS criteria? 
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Yes ______ No_~X-"---

lfyes, explain and provide documentation to meet the requirements of Section 

1785.17, if a determination for grandfathering and/or negative determination is 

sought. If prime farmlands exist which will not meet the exemption criteria 

described above, the approved prime farmlands restoration plan must be followed. 

RESPONSE: NIA. 

D) Submit, by completing soils information chart, acreage totals of each map unit (soil type and slope 

classification) and land use capability classes in the !BR area and the percent slope range of each lettered 

slope classification used on the soil map. 

RESPONSE: NI A. 

E) Provide, by completing soil information chart, acreage for each of the map units of high capability land 

(including grandfathered and negatively determined prime farmland) and non-cropland capability land 

with respect to areas which will be mined and areas which will incur other forms of disturbance (i.e., 

roads, ditches, etc.). Identify and provide map unit acreage values, if any, for areas which will not be 

disturbed. 

RESPONSE: NI A. 

F) Are selected overburden materials proposed to be used in lieu of or as a supplement to the A-horizon? 

Yes ___ No_~X-"---

If yes, provide the appropriate information required under 1780. 18(b )(4)/l 784.13(b )( 4). 
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PART III 

OPERATIONS PLAN 

I) Explain the proposed operation and why the !BR is needed. Locate on a mining operations map. 

RESPONSE: The purpose of this IBR is to permit areas associated with the current road alignment 

associated with the previously approved Zeigler No. 4 bore hole sites. Based upon 

site conditions, the road alignment was altered. Therefore, 0.36 acres are being 

permitted for the new road alignment. Upon abandonment of the road, all 

disturbance associated with the access road will be revegetated using the approved 

revegetation plan. 

Refer to Map 6 S.F. - Sheet 2 of3 for the location of the IBR area. The area is 

outlined in orange outline and the interior is shaded yellow. 

2) Surface Drainage Control 

A) I) Locate on the mining operations map or on a separate drainage map all proposed drainage control systems. 

Show drainage patterns of all affected mining areas. 

RESPONSE: Refer to the Surface Operations Map; Map 6 S.F.; Sheet 2 of 3. 

2) Will all surface drainage from the affected mining area be collected and treated prior to leaving the !BR 

area? 

Yes ___ No_~X"-----

Ifyes, delineate how and where surface drainage will be collected and treated, and list permit numbers and 

type of permit that the drainage control systems are operated under. If above answer is no, explain how 

regulatory compliance will be achieved without treatment, i.e., address the requirements of 

1816.46( e)/1817.46( e ). 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected mining area? 

Yes _____ No _~X~--

lf no, please discuss. 

RESPONSE: No drainage ditches are proposed to direct drainage away from the unaffected area. 

C) Overland Flow Diversions and Sediment Ponds: 

Are either overland flow diversions or sediment ponds to be constructed? 

Yes _____ No -~X~--

If yes, complete applicable parts of the SCM-1 or UCM-1 Part IV (surface drainage control). 

D) Does a perennial or intermittent stream occur within the proposed !BR area? 

Yes _____ No X 
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( 
Jfyes, is an exception to the 100 foot buffer zone being requested or is a stream diversion being proposed. For 
an exception to the 100 foot buffer zone, indicate how compliance with 1816.57 /l 8 l 7 .57 will be assured. For 
a stream diversion, complete applicable parts of the SCM-1 or UCM-1. 

3) Roads and other activities: 

A) Are roads to be constructed in the !BR area? 

Yes --'-'X,,_ __ No ____ _ 

If yes, complete the applicable part of the SCM-lor UCM-1 (transportation facilities). 

B) If the operations involve other activities not specifically addressed above complete applicable parts of the 
SCM-1 or UCM-1. 

RESPONSE: Refer to Attachment III.3.A. 

4) Are any existing structures proposed for utilization in the !BR? 

Yes No_~X,,_ __ 

If yes, complete Part JV.4 of the SCM-1 or UCM-1. 
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ATTACHMENT PART 111.3.A 
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Attachment III.3 .A. 

Transportation Facilities 

1) Provide a detailed description on mining operations map or other map and show location of the 
following: 

a) Proposed road(s), conveyor system(s), or rail system. 

b) Related sediment control facilities. 

c) Earth borrow locations and/or locations for deposition of excess excavation. 

RESPONSE: The area being added by this IBR is for the adjusted access road alignment as it was 
constructed. Refer to Refer to Map 6 SF, Operations Plan Map; Sheet 2 of 3 for the location of the 
proposed IBR area. The proposed IBR area is associated with the access road previously permitted 
inIBRNo. 4. 

2) Provide specifications and plan-profiles of existing gradeline, proposed road centerline, ditch flow lines, 
road cut, fill embankment, culvert, bridge and drainage structures. Provide typical cross sections where 
appropriate. 

RESPONSE: Refer to Refer to Map 6 SF, (Supplemental); Zeigler Pump Access Road Plan View, 
Profile and Cross Sections. 

3) For all transportation facilities to be constructed, provide construction details for all sediment control 
facilities to be constructed to prevent additional contributions of suspended solids to streamflow or to 
runoff outside the permit area. 

RESPONSE: The access road has been constructed and the road is graveled. The IBR application 
is only addressing the re-alignment of the access road. 

4) Discuss the revegetation of ditch and botTOW areas involved in construction. 

RESPONSE: The roadside ditches will be mulched and seeded with a permanent species to 
prevent erosion. 

5) Discuss the estimated life of each facility and how materials will be removed when the facility becomes 
inactive. 

RESPONSE: The access road will be for the life-of-mine service. The estimated life of the mine is 
approximately 20 years. The gravel road base will be removed and disposal will 
comply with the previously approved plan. 
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PARTIV 

RECLAMATION PLAN 

I) Provide a reclamation plan map outlining proposed reclamation of the lands within the proposed !BR area and state 

how the !BR area will be reclaimed in conformity with the original plan. 

RESPONSE: Refer to Map 7 S.F.; Reclamation Map and Attachment IV. l 

2) Post Mining Land Use 

A) Provide a detailed description of proposed post-mining land uses and capabilities employing land use and 

capability categories listed below. Provide acreage figures for each post-mining land use proposed for the 

existing permit, the !BR area and total permit after inclusion of the !BR acreage and designate the postmining 

land uses on the Post Mining Land Use Map. Acreage figures for postmining land use must differentiate 

between mined and surface disturbance areas based on the mining line used in the premining section of the 

application. 

RESPONSE: Refer to Map 7 S.F.; Reclamation Map and Attachment IV. 1 

Capability 

Existing Permit (ac) I IBR(ac) 

Land Use Prime HCap NonCr Prime HCap NonCr 

Cropland 0.00 0.00 

Pasture Land 0,00 0.00 

Grazing Land 0,00 0.00 

Forestry 13.36 0.00 

Residential 0.00 0.00 

Industrial/Commercial 0.00 0.00 

Recreation 0.00 0.00 

Fish & Wildlife 
Habitat (Herbaceous) 12.50 0.00 

Fish & Wildlife 
Habitat (Woody) 547.86 0.36 

Fish & Wildlife 
Habitat (Wetland) 0.00 0.00 

Developed Water 
Resources 19.26 0.00 

Undeveloped Land 0.00 0.00 

Prime: Prime farmland 
HCap: High Capability- meeting productivity requirements of62 Ill. Adm. Code 1825. 

NonCrop: Non-Cropland - All soils which do not qualify as prime farmland or high capability. 

I Total (ac) 

Prime HCap NonCr 

0.00 

0.00 

0.00 

13.36 

0.00 

0.00 

0.00 

12.50 

548.22 

0.00 

19.26 

0.00 
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STATE OF ILLINOIS 

ENVIRONMENTAL PROTECTION AGENCY 

Subject: Williamson Energy, LLC -Pond Creek Mine No. I 

Data: Log No. 1525-07-A 

Reviewed by: I. Ward Date: 03/07/19 

Log No. 1525-07-A ⇒ Responses to AI letter dated November 29, 2007 

to Application Log No. 1525-07, IBR No. 11 to OMM Pennit No. 375. 

------------------------------------------

Log No. 1525-07-A 

la. Applicant provided design information to demonstrate that Pond 006 will have adequate 
capacity for the proposed increased flow. 

1 b. Applicant provided requested analysis of sulfate, chloride and hardness for the receiv­
ing stream and outfall discharge. 

1 c. Applicant provided a detailed discussion of effects the pumpage from the pipeline is 
anticipated to have on chloride concentrations in the discharge from Outfall 006. 
Chloride concentrations in Pond No. 006 may increase due to receiving the pump discharge 
from the Locust Grove Shaft site. Pond 006 is part of the water circuit system utilized by 
the operation. Water from Pond 006 is use at the preparation plant also is pumped to the 
boreholes in the old Zeigler no. 4 mine. 

1 d. Alternative Analysis for Pond 006 are included. 

2. The proposed pipeline will be installed along the existing railroad spur and will utilize 
the existing stream crossing. Therefore, the pipeline installation will not generate any new 
impacts to the waterways and/or flood plain. 

3. A RPE certificate has been provided. 

* Action: Reference Log No. 1525-07-A in CA as additional pennit acreage. 
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ORIGl~~/\L Alliance 0 
Consulting, Inc. 

Engineers • Constructors • Scientists 
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SUPPLEMENTAL INFORMATION 
FOR IEP A LOG NO. 1525-07 

(12.50 ACRE IBR FOR LOCUST GROVE WATERLINE) 

WILLIAMSON COUNTY, IL 
POND CREEK 1 MINE 

Prepared for 

WILLIAMSON ENERGY LLC 
JOHNSTON CITY, IL 

ALLIANCE PROJECT NO. B07-426-1413 
APRIL 2008 

Summersville, WV 
North Side Professional Building 

702 Professional Park Drive, Suite A 
Summersville, WV 26651 
Telephone: (304) 883-2360 

Fax: (304) 883-2361 

Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 
Beaver, WV 25813-9502 

Telephone: (304) 255-0491 
Fax: (304) 255-4232 

Canonsburg, PA 

151 East Pike Street 
Canonsburg, PA 15317 

Telephone: (724) 745-3630 
Fax: (724) 745-3631 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Larry Crislip 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
Mine Pollution Control Program 
2309 West Main Street 
Suite 116 
Marion, IL 62959 

April 9, 2008 

Supplemental Information 

Project No. B07-426-1 413 

ffi~CG~~~ 
APR 1 0 2008 

IL Enviro1 ii \i,;,rnUI , 1 u11;11.,ll00 Agency 
MARION REGIONAL OFFICE 

for Incidental Boundary Revision for 12.50 Acres 

Williamson Energy LLC - Permit No. 375 
Pond Creek Mine No. 1 

Williamson County, Illinois 

Dear Mr. Crislip: 

The following are the response to the comments made in your letter dated November 29, 2007. The 

requested information has been included. 

1. The proposed pipeline discharge appears to report to Pond 006. Since this discharge may include 

pumpage from Locust Grove Portal and the proposed unnamed portal in Section 8, Township 8 South, 

Range 4 East, Williamson County, the discharge from Outfall 006 will likely increase. In order to 

complete an evaluation of this proposed discharge expansion, please provide the following: 

a. Discharge structure plans and design calculations are required in accordance with 35 Ill. Adm. Code 

405.104(b)(7). The capacity of Pond and Outlet 006 should be re-evaluated considering current 

drainage conditions and the discharge from the proposed pipeline. The sediment pond detention 

volumes should be sufficient to provide a minimum 8-hour detention time for the runoff from a 10 

year, 24 hour precipitation event plus pumpage from the proposed pipeline. In addition, a sediment 

storage volume of 0. 10 ac-ft per disturbed acre will be required. Please provide design information 

to demonstrate that Pond 006 will have adequate capacity for the proposed increased flow. 

Response: Pond 006 was over-sized in the original permit application. A new pond design sheet is 

being submitted, which accounts for the 8 hour retention time, 0.1 sediment storage volume 

and the pump discharge. The structure has adequate volume and no modifications are 

necessary. Refer to the pond design sheet, SedCad runs for a 10 yr./24 hr. storm event and 

a 25 yr./6 hr. storm event, and Drawing No. B07-426-E l. 

b. Considering the pending Sulfate Water Quality Regulations, additional water quality information will 

be required for an NPDES Permit modification. As sulfate water quality standards and permit limits 

will be based on water quality in the receiving stream and the discharge form Outfall 006, please 

provide a minimum of three(3) analyses of sulfate, chloride and hardness for the receiving stream 

and outfall discharge. All monitoring should be performed at a time when flow exists in both the 

outfall and in the receiving stream. 

124 Philpoll Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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Mr. Larry Crislip 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
April 9, 2008 
Page 2 

Response: Refer to the attached water analyses. 

c. A review of Discharge Monitoring Reports (DMR's) appears to indicate that Chloride concentrations 
in discharge from Outlet 006 are increasing. Please provide a detailed discussion of effects the 
pumpage from the pipeline is anticipated to have on chloride concentrations in the discharge from 
Outlet 006. Should chloride concentrations be anticipated to exceed 500 mg/I, controlled 
discharged and/or allowed mixing may be required and should be addressed at this time. 

Response: Chloride concentrations in Pond No. 006 may increase due to receiving the pump discharge 
from the Locust Grove Shaft site, however, Pond No. 006 is part of a water circuit sy;,tem 
utilized by the operation. This system includes pumps and waterlines to several of the 
existing ponds and to intake and withdrawal boreholes in the old Ziegler No. 4 Mine. The 
system was installed to ensure the mine and preparation plant would have adequate source 
of water to operate. At this time, the operation is utilizing this system, not only to continue 
to operate, but to maintain discharges within the effluent limitation currently approved. 
The permittee understands that if chloride concentrations exceed 500 mg/1, they may be 
required to have controlled discharges and/or mixing to achieve the limitations set forth by 
the permit. 

d. An Antidegradation Assessment for a modified NPDES Permit to incorporate an expanded outfall 
for this facility will require "Assessments of Alternatives for Less Increase in Loading or Minimal 
Environmental Degradation." Therefore, a detailed alternatives analysis is required for the 
proposed increase in loading from expanded Outfall 006. This alternative analysis should include a 
detailed discussion of all alternatives considered to the proposed expanded discharge, and the 
justification for the option selected. 

Response: Refer to the enclosed Assessments of Alternatives for Less Increase in Loading or Minimal 
Environmental Degradation. 

2. The proposed pipeline route crosses several waterways that appear to be in a flood plain. Therefore, the 
US Army Corps of Engineers should be contacted to determine if a permit is required for the proposed 
activity. This Agency shall be informed of the Corps of Engineers determination as it relates to permit 
requirements. 

Response: The proposed pipeline will be installed along the existing railroad spur and will utilize the 
existing stream crossing. Therefore, the pipe installation will not generate any new impacts to the 
waterways and/or flood plain. In areas where the railroad spur is located within a deep road cut, the 
pipeline will be located in natural ground above the road cut and away from waterways. This 
construction should not be fall into Corps of Engineers jurisdiction. 

3. Pursuant to 35 Ill. Adm. Code 415.104(a), please ensure that a registered professional engineer's 
certification is provided for the responses to the above items. 

Response: A RPE certification is being submitted. 
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Mr. Larry Crislip 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
April 9, 2008 
Page 3 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

-

M. Sut . 
OJec Manager 

SMS:jea 
Enclosures 

cc: James Plumley, Mach Mining w/enclosures 

FILE: 07426-04 

LI 
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General Information 
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GENERAL INFORMATION 
Permit No. 375 
Structure ID: 6 
Type: Incised (Dam, Incised, or Combination) 

DESIGN DETAILS 
A. Design Storm: !0yr/24hr 5.21 in 

D. Estimated Runoff Area: 86.90 acres 

C. Estimated Distrubed Area: 86.90 acres 

D. RunoffCoefficient: 100.00 percent 

E. Quanitity of Runoff (8 hrs of a I 0yr/24hrstorr 8.08 aclft 

F. Sediment Volume (Dist. Area X 0.1): 8.69 ac/ft 

G. Pit Pumpage: 1000.00 gpm 

H. Pit Pumpage Treatment: None 

I. Basin Volume (Required at Normal Pool*): 14.94 ac/ft 

J. 

K. 

L. 

M. 

N. 

Notes: 

Basin Volume (Provided at Normal Pool): 

Basin Freeboard (Designed Storm 25yrl6hr): 

Surface Area at Design Storm (25yrl6hr): 

Diversion Ditching: 

Inlet Elevation**: 
Outlet Elevation 
Outfall Elevation 

Emergency Spillway System**: 
(Design Storm 25yrl6hr) 

34.55 aclft 

2.00 feet 

0.00 acres 

None 

NIA feet 
NIA feet 
NIA feet 

None 

(Reference SCS-IL, June, 1992) 

* Basin Volume Required- (0.5 X Runoff Volume)+ Sediment Volume+ (pit Pumpage X 0.00442 X 0.5) 
** Detailed drawings are submitted with the basin plan view and sections. 

Pond 6 Design Sheet.xis 212012008 
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POND CREEK N0.1 MINE 

Filename: pond-6-all-SPILLWAY.sc4 

POND NO. 6 

25YR. 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 
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Filename: pond-6-all-SPILLWAY.sc4 

General Information 

Storm Information: 
Storm Type: 

Design Storm: 
------- - ·- ----

Rainfall Depth: 

NRCS Type II 

2S yr - 6 hr 

4.680 inches 

2 

Printed 04-20-2006 
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Type 

Pond 

Structure Networking: 
Stru (flows Stru Musk. K I 

# into) # (hrs) Musk. X i Description 

#1 ==> End 0.000 0.000 : POND 6 

1#17 
~ 

Filename: pond-6-all-SPILLWAY.sc4 
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Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

In 264.89 23.66 
#1 86.900 86.900 

Out 43.64 23.55 

Filename: pond-6-all-SPILLWAY.sc4 Printed 04-20-2006 
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Structure #1 (Pond) 

POND6 

Pond Inputs: 

Barrel 

Diameter 

(in) 

36.00 

Pond Results: 

Barrel 

Length 

(ft) 

SO.GO 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Straight Pipe 

Barrel Manning's 

Slope(%) n 

3.00 j 0.0140 

Peak Elevation: 

H'graph Detention Time: 

445.30 

32.89 ac-ft 

Entrance 
Spillway 

Loss 
Elev 

Coefficient 

44S.30 [ 0.90 

449.00 

4.37 hrs 

Dewater Time: 1.40 days 

Tailwater 

Depth 

(ft) 

0.00 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

430.00 0.050 0.000 0.000 
----- -

430.50 0.480 0.114 0.000 
-------. - -. 

431.00 1.350 0.553 0.000 

431.50 1.419 1.246 0.000 
~--------·· 

432.00 1.490 1.973 0.000 
-- --- - --·· - ----

432.50 1.563 2.736 0.000 
. - ---- ------

433.00 1.637 3.536 0.000 

433.50 1.713 4.374 0.000 

434.00 1.791 5.250 0.000 
- ------- - -- -- - ----- - -------< 

434.50 1.871 6.165 0.000 
--- -- -- - ----------

435.00 1.952 7.121 0.000 
----------- ---
435.50 2.035 8.118 0.000 

- -- --- -·· - ----1 

436.00 2.120 9.156 0.000 

436.50 2.164 10.227 0.000 
- --- --· 

437.00 2.208 11.320 0.000 

5 

Filename: pond-6-all-SPILLWAY.sc4 Printed 04-20-2006 
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... .. - --

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

437.50 2.253 12.436 0.000 
·------· -- --- -· - --- -- . 

438.00 2.298 13.573 0.000 
-------· ------- - ------- ---- ------

438.50 2.344 14.734 0.000 
- -- -- -- ----·--

439.00 2.390 15.917 0.000 --···---------- -

439.50 2.437 17.124 0.000 ------- - ----· ---

440.00 2.484 18.354 0.000 
-------- .. -- . -

440.50 2.531 19.608 0.000 
C--- -----. - --------- - ------ -

441.00 2.579 20.885 0.000 
----- ---- ---- -- -- --- -- ----- ---- ----

441.50 2.628 22.187 0.000 
-- ---- -·--------- -- --------

442.00 2.676 23.513 0.000 
~---- --------- - - - - - --· -- --

442.50 2.726 24.864 0.000 
- --- ---------------

443.00 2.775 26.239 0.000 
---- -- ---- --- . - -- ·-

443.50 2.826 27.639 0.000 
~ - - -- -- --- - - ---- - -

444.00 2.876 29.065 0.000 
-- ---- --- --- ------- - - -- - - -

444.50 2.927 30.515 0.000 
- --------- -----· -- --- ----- ---- --------- - --

445.00 2.979 31.992 0.000 
------· --- ----- ·--- -- -- ---------- -

445.30 3.010 32.890 0.000 Spillway #1 
-- ---- - -- - --------

445.50 3.033 33.495 0.569 12.84* 
- - .. --~------------------

446.00 3.090 35.025 3.680 11.10 
- - -- -- - - ------- --- -- --

446.50 3.147 36.584 8.262 3.35 
-- --- ------ ----------

447.00 3.206 38.173 13.926 1.75 
-- - --------- -------- -- ----

447.50 3.264 39.790 20.499 1.15 
--- - -- ------·-- -- - -

448.00 3.324 41.437 27.874 0.85 
-- ----

448.50 3.383 43.114 35.961 1.10 
------- --------- ----------

449.00 3.444 44.820 43.633 1.35 
c- -------- - - - --- -- ------- -----------

449.00 3.444 44.823 43.644 0.05 Peak Stage 
.. - ---·- - -------·------ ---

449.30 3.480 45.859 47.696 

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit. 

Detailed Discharge Table 

Combined 

Straight Pipe Total 
Elevation 

(cfs) Discharge 

(cfs) 

430.00 0.000 0.000 

430.50 0.000 0.000 

431.00 0.000 0.000 

431.50 0.000 0.000 

432.00 0.000 0.000 

432.50 0.000 0.000 

Filename: pond-6-all-SPILLWAY.sc4 Printed 04-20-2006 
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-- --- --- ---- -· ------------ -
Combined 

Straight Pipe Total 
Elevation (cfs) Discharge 

(cfs) 

433.00 0.000 0.000 

433.50 0.000 0.000 

434.00 0.000 0.000 

434.50 0.000 0.000 

435.00 0.000 0.000 

435.50 0.000 0.000 

436.00 0.000 0.000 

436.50 0.000 0.000 
----· --

437.00 0.000 0.000 

437.50 0.000 0.000 

438.00 0.000 0.000 

438.50 0.000 0.000 

439.00 0.000 0.000 

439.50 0.000 0.000 

440.00 0.000 0.000 

440.50 0.000 0.000 
-------- - --- - - --------

441.00 0.000 0.000 
--------

441.50 0.000 0.000 
- - ----- ---

442.00 0.000 0.000 

442.50 0.000 0.000 

443.00 0.000 0.000 

443.50 0.000 0.000 
- ----------

444.00 0.000 0.000 
------

444.50 0.000 0.000 
-- ------- --

445.00 0.000 0.000 

445.30 0.000 0.000 

445.50 (3)>0.569 0.569 

446.00 (3)>3.680 3.680 

446.50 (3)>8.262 8.262 

447.00 (3)>13.926 13.926 

447.50 (3)>20.499 20.499 

448.00 (3)>27.874 27.874 

448.50 (3)>35.961 35.961 

449.00 (5)>43.633 43.633 

449.30 (5)>47.696 47.696 

Filename: pond-6-all-SPILLWAY.sc4 Printed 04-20-2006 
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rnl'\t1rinhl 1 CCR D::,ma.l:::i I C::,-h,.,::,h 8 

Subwatershed Hydroiogy Detaii: 

SWS Area 
11me of Musk K Curve 

Peak Runoff 
Stru sws Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 86.900 o.,os 0.000 0.000 87 000 M 264.89 23.658 
------- ------

~ 86.900 264,89 23.658 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 22.50 2,250.00 3.000 0.208 
flowing streams 

. - --- -- ------· ------- -
#1 1 Time of Concentration: 0.208 

Filename: pond-6-all-SPILLWAY.sc4 Printed 04-20-2006 
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POND NO. 6 36" CMP 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n rleadwater 

Tailwater 
(ft) 

(ft) 

50.00 3.00 0.0140 4.00 0.00 

Culvert Results: 

Minimum pipe diameter required: 36 inches 

Detailed Performance Curves 

Design Discharge = 43.64 cfs 

Maximum Headwater = 4.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(ft) 
(cfs) (cfs) (cfs) 

( 30 in) ( 36 in) ( 42 in) 

0.40 1.33 1.59 1.86 

0.80 3.75 4.50 5.24 
-··· 

1.20 6.88 8.26 9.63 
------- - ---- -

1.60 10.59 12.71 14.83 
- -f- - - - - - --

2.00 14.81 17.77 20.73 
~----

2.40 19.46 23.36 27.25 
------

2.80 24.53 29.43 34.34 
- ~- - ·-

3.20 28.90 35.96 41.95 

3.60 32.77 42.27 50.06 

4.00 36.22 47.70 58.63 
~--- - -- --

4.40 39.37 52.64 65.63 

4.80 42.29 57.14 72.28 

5.20 45.03 61.31 78.36 

5.60 47.60 65.22 84.01 

6.00 50.04 68.92 89.30 

SEDCAD Utility Run 

Entrance 
Loss Coef. 

(Ke) 

0.90 

1 

Printed 04-20-2006 
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POND CREEK N0.1 MINE 

Filename: pond-6-all.sc4 

POND NO. 6 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 
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General Information 

Storm Information: 
Storm Type: NRCS Type 11 

Design Storm: 10yr-24hr 
. -·-- ---- ------- -- ----------~- -

Rainfall Depth: 5.210 inches 

Filename: pond-6-all.sc4 Printed 04-20-2006 
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Type 

Pond 

Filename: pond-6-all.sc4 

Stru 
# 

#1 

Structure Networking: 
(flows Stru 

1
1 Musk. K 

into) # (hrs) 

==> End 0.000 

Fl 
~ 

Musk. X i Description 

0.000 I 
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Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 215.39 27.27 
#1 86.900 86.900 

Out 40.30 26.98 

Filename: pond-6-all.sc4 Printed 04-20-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Barrel 

Diameter 

(in) 

36.00 

Pond Results: 

Barrel 

Length 

(ft) 

50.00 

--------

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Straight Pipe 

Barrel Manning's 

Slope(%) n 

3.00 0.0140 

Peak Elevation: 

H'graph Detention 11me: 

44!>.30 

32.89 ac-ft 

Entrance 
Spillway 

Loss 
Elev 

Coefficient 

445.30 i 0.90 

448.78 

4.35 hrs 

Dewater Time: 1.57 days 

Tailwater 

Depth 

(ft) 

0.00 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

Elevation 11me 
(ac) (ac-ft) (cfs) (hrs) 

430.00 0.050 0.000 0.000 
------ - --- -- -- -----·- - - - ---- --------

430.SO 0.480 0.114 0.000 
- ·------ --- -- ------- - --- ----- -- --

431.00 1.350 0.553 0.000 
-- ----- ------ -- " - -- - --

431.50 1.419 1.246 0.000 
---

432.00 1.490 1.973 0.000 
---- -- - - --- -- - --- -- ---- --

432.50 1.563 2.736 0.000 
--- - --- ---- - ---- - - ------- ----

433.00 1.637 3.536 0.000 
--- - ----- - ------- - ----· - -

433.50 1.713 4.374 0.000 
- - ------------ -- --

434.00 1.791 5.250 0.000 
---- ---- ------·-- --- ----- .. -- --· ----- ., _______ 

434.50 1.871 6.165 0.000 
-- --------~------ --·- ------ ------

435.00 1.952 7.121 0.000 
- ---------------· 

435.50 2.035 8.118 0.000 
- ---------- ---··--- ---- - - ------- - --

436.00 2.120 9.156 0.000 
-------· -·- -~--- -

436.50 2.164 10.227 0.000 
- -- -- - -----

437.00 2.208 11.320 0.000 
- -- -

437.50 2.253 12.436 0.000 

5 
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- . . - - ··-

Area Capacity Discharge 
Dewater 

Elevation 
Time 

(ac) (ac-ft) (cfs) (hrs) 

438.00 2.298 13.573 0.000 
- -- - ---- ------ ----------

438.50 2.344 14,734 0.000 
~---~---- -------. -- ----- - - ---------

439.00 2.390 15.917 0.000 
-------

439.50 2.437 17.124 0.000 
-- - - --- -------- - -------- ------

440.00 2.484 18.354 0.000 
-- ------ -- -- ---- -- ----

440.50 2.531 19.608 0.000 
----------~- ------- - ----- -------- ~----

441.00 2.579 20.885 0.000 
----- - - - - -------- -

441.50 2.628 22.187 0.000 
-------- ---------- -- -----

442.00 2.676 23.513 0.000 
--- - --- --- --- ---- - -- . -------

442.50 2.726 24.864 0.000 
---- ------ - ---- ---- - -- - - -

443.00 2.775 26.239 0.000 
------ ----- ··-------- - - -- -- ----------

443.50 2.826 27.639 0.000 
-- -- ---- - ------ - - - -

444.00 2.876 29.065 0.000 
------ - - -- -----·- ----

444.50 2.927 30.515 0.000 
---- --- ---- - - - ---- -- ---- -

445.00 2.979 31.992 0.000 
---- ---- ----- -- --- - --------- ------

445.30 3.010 32.890 0.000 Spillway #1 
- -· -- -- - - ----- -

445.50 3.033 33.495 0.569 12.84* 
---------------- -------- - --- - -- - -

446.00 3.090 35.025 3.680 11.10 
--- ' -- --- -- - ----------- ---- ------ -----~-

446.50 3.147 36.584 8.262 5.05 
---- -- -- - - -------· -------

447.00 3.206 38.173 13.926 3.25 
---- ----------- -------- - - - - - -· -------

447.50 3.264 39.790 20.499 2.00 
-- - -- - ------ --- - - -- ------ ---- - - ------- -~ 

448.00 3.324 41.437 27.874 1.40 
- ------ ------- - -- -·· ----- -

448.50 3.383 43.114 35.961 1.10 
---·· ----- ------- .. ------- - -- -- - - ------ - --- -

448.78 3.418 44.079 40.302 0.85 Peak Stage 
----- ---- - - - ---- - - ----·· - -- ---

449.00 3.444 44.820 43.633 
-- - - - ------------ - - - - -- -----

449.30 3.480 45.859 47.696 

*Designates time{s) to dewater have been extrapolated beyond the 50 hour hydrograph limit. 

Detailed Discharge Table 

Combined 

Straight Pipe Total 
Elevation (cfs) Discharge 

(cfs) 

430.00 0.000 0.000 

430.50 0.000 0.000 

431.00 0.000 0.000 

431.50 0.000 0.000 

432.00 0.000 0.000 

432.50 0.000 0.000 
- ------ - --

433.00 0.000 0.000 

Filename: pond-6-all.sc4 Printed 04-20-2006 
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Combined 

Straight Pipe Total 
Elevation 

(cfs) Discharge 

(cfs) 

433.50 0.000 0.000 

434.00 0.000 0.000 

434.SO 0.000 0.000 

435.00 0.000 0.000 

435.50 0.000 0.000 

436.00 0.000 0.000 

436.50 0.000 0.000 
- ~---------- ---·-- ---· 

437.00 0.000 0.000 
---------- -------- ,-

437.50 0.000 0.000 

438.00 0.000 0.000 

438.50 0.000 0.000 

439.00 0.000 0.000 
- ---------

439.50 0.000 0.000 

440.00 0.000 0.000 

440.50 0.000 0.000 
-------~· 

441.00 0.000 0.000 
- - ---- --- ·-

441.50 0.000 0.000 

442.00 0.000 0.000 

442.50 0.000 0.000 

443.00 0.000 0.000 

443.50 0.000 0.000 

444.00 0.000 0.000 

444.50 0.000 0.000 
-- --------- -- -- -- --- -- -- - ~ 

445.00 0.000 0.000 

445.30 0.000 0.000 
-~--

445.50 (3)>0.569 0.569 

446.00 (3)>3.680 3.680 

446.50 (3)>8.262 8.262 

447.00 (3)>13.926 13.926 

447.50 (3)>20.499 20.499 

448.00 (3)>27.874 27.874 

448.50 (3)>35.961 35.961 

449.00 (5)>43.633 43.633 

449.30 (5)>47.696 47.696 

Filename: pond-6-all.sc4 Printed 04-20-2006 
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Subwatershed Hydrology Detail: 
Time of 

Musk K Curve 
Peak Runoff 

Stru SWS SWSArea Cone Discharge Volume MuskX UHS 
# # (ac) (hrs) Number (ac-ft) (hrs) (cfs) 

#1 1 86.900 0.208 0.000 0.000 87.000 M 215.39 27.268 
- . . -· 

' 
~ 86.900 

I 215.39 27.268 I 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

1.00 
flowing streams 

22.50 2,250.00 3.000 0.208 

-- - . - - - . ---- . - . -
#1 l Time of Concentration: 0.208 

Filename: pond-6-all.sc4 Printed 04-20-2006 
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C 

(_ I 

Existing Pond 006 
(Drawing No. B07-426-El) 
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Revised Schedule A 
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• .. 

DISCHARGE LOCATION AND CHARACTERISTICS FOR NEW AND EXISTING MINES 
SCHEDULE A* 

. 

· .. AVERAGE FLO\Y {gpd) if ••·••• .. 
discharge does not,,r_e_s11_lt fr~m 
precipitatfon. __ --<_-:_ _- _· · __ : 

MAXliLOW (gRd) if discharge 
·aoc.S not rcs~ft from J}iecipitation. 

. Alkali?ity (mg/11 · .. • > / 
IJ}. 

._,, "•,,·.. ·:, ·: 

Manganese (mgfl) . •· . . . •··. • • 

Sulfate (mgfl) 
.· ·,,· _:._ ,,· ,:· ,,, . 

Chloride (mgfl) . 
.. ,, .. :., __ "" - . -- .:. 

. -~. . ,, . . .. _·-. . . 
Rece1vmg Stream 

... .. 
Triblltary to 

. " _-: ,-· :·. 

Triblltary to 
.. .. . 

: . . . --:- - __ 

Trib_utary to 
. ;·. . ,, .. 

006 

SW 

12 

8 South 

3 East 

Williamson 

Precipitation 

Precipitation 

Surface Runoff 
and Deep Mine 

Drainage 

Grab 

15 

200 

0.05 

3-6 

6-9 

0.1 

LO 

35 - 70 

1500 

1000 

500 

Unnamed 

Pond Creek 

Big Muddy 
River 

Ohio River 

If application is forNPDES permit USEPA fonn 2C or 2D may also be required . 

Discharge# should correspond with NPDES discharge number and shall be shown on the mine operations map . 
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Water Data for Outlet 006 

C 
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SUMMIT 
ENV1RONMENTAL 
SERVICES, INC. 

CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
PDL: 
SAMPLE ID: 
r>A TE SAMPLED: 

Mach Mining 
13172-1 
Stream Prior To Pond #6 Discharge 
01-05-08 

REPORT DATE: 
COMMENT: 
SAMPLED BY: 
r>A TE RECEIVEr>: 

TEST DESCRlPTION RESULT UNITS DETECTION l METHOD 
LIMIT 

Sulfates 79& mg/1. 1.ll 375.4 
Chlorides 95 mg/L 325.3 
Hunlncs...'i. Total 336 mg/L 0.1 130.2 

P.O. Bo, IOll2 
:?.OO East L'nion Street 
Marion, lllrnols 62959 
Phone (618} 997-9200 

F;1x !618.1997-92114 

Web~ite: ,1,,,v\v.~ummite1tviro.Lom 

01-08-08 
Surface Water 
Client 
01-07-08 

DATE/ 
ANALYST 

01-07-08 BH 
01-07-08 BH 
01-07-08 BH 
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C 

SUlVIMIT 
ENVIRONMENTAL 
SERVICES, INC. 

CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
l'DL: 
SAMPLE ID: 
DA TE SAMPLED: 

-•,-·"----'" ~-·-.,,, -

Mach l\.,-fining 
13172-2 
Stream Prior To P\1nd #6 Discharge 
01-06-0S 

•-•~·-➔ a~•~·,w 

REPORT DA TK: 
COMMENT: 
SAMPLED BY: 
DA TE RECEIVED: 

TEST DESCRIPTION 

I 
RESULT·r UNITS . I DETECTION I . ~-\FHIOD 

LIMIT 

suifates 710 mg•! LO 3·1,.4 

Chlorides 136 mg/l. 325.3 
Hardness, lo!al 352 mg/I 0 I 130.2 

P.O. lln, lrnl2 
l{)O Eas.1 Uninn Street 

~•1::,rhm. Illinois 62.959 
Phor,c 161g) 997 9200 

l',n !(118,,9'17-9W-l 

0 I -08-08 
Surface Watc r 
Client 
01-07-0R 

DATE! 
ANALYST 

UHl7-08 BH 
Ol-07-08 BH 
01-07-08 Bl I 
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~SUMJVIIT 
f .. - •·~ ENVIRONMENTAL 

(~, - -· SERVICES, INC. 
CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
POL: 
SAMPLE ID: 
DATE SAMPLED: 

Mach l'vlining 
13172-3 
Stream Prior To Pond #6 l)ischarge 
01-07-08 

REPORT DATE: 
COIVIMENT: 
SAMPLED BY: 
DATE RECEIVED: 

I 
TEST DESCRIPTION RESULT UNITS D!.:TECT!ON '1,JElHOD 

t.lMII 
,------··=·= 

Sulfates 638 mg/L 1.(1 375A 

Chloride~ 61 rng/L 325.3 
Hartlncss.. Total 2•Hl rng/L 0.1 130.2 

!. 
LYi i,/ /,,Y 1/\_ 

P.O. Bn, I 002 
::!00 East llnion Stn.·t·t 
1'-tarmn. flllnois. 6~959 
Phone (6 ! S) 997-9200 

h,, (6l8J 997-9~()4 

\Vehs.iie: \\ \\·\\.suinmitenviro,corn 

01-08"08 
Surface \:Vatcr 
Client 
01-07-08 

DATE 1 

ANALYST 

OHl7-o8 Bil 
IJ 1-07-08 flll 
01-07-08 BH 
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CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
PDL: 
SAMPLE ID: 
DATES~D: 

TEST DESCRIPTION 

Total Suspended Solids 
Total Dissolved Solids 
pH 
Acidity 
Alkalinity 
Sulfates 
Chlorides 
Hardness, Total 
Iron, Total 
Manganese, Total 

Pond Creek 
12211-1 
PC-1 
05-31-06 

RESULT 

24 
490 
7.2 
<!O 
36 

360 
38 

380 
0.281 
0.618 

REPORT DATE: 
COMMENT: 
SAMPLED BY: 
DATE RECEIVED: 

UNITS DETECTION METHOD 
LIMIT 

mg/L 160.2 
mg/L 160.1 
Unit 150.l 

mg/L lO 305.1 
mg/L 310.1 
mg/L l.O 375.4 
mg/L 325.3 
mg/L [30.2 
mg/L 0.006 236.1 
mg/L 0.002 243.1 

Website: www.summitenviro.com 

06-07-06 
Surface Water 
Client 
05-31-06 

DATE/ 
ANALYST 

06-05-06 BH 
06-05-06 BH 
05-31-06 BH 
05-31-06 BH 
05-31-06 BH 
06-05-06 BH 
06-05-06 BH 
06-05-06 BH 
05-31-06 JB 
05-31-06 JB 
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C 

SUMMIT 
ENVIRONMENTAL 
SERVICES, INC. 

CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
PDL: 
SAMPLE ID: 
DATE SAMPLED: 

TEST DESCRIPTION 

Total Suspended Solids 
Total Dissolved Solids 
pH 
Acidity 
Alkalinity 
Sulfates 
Chlorides 
Hardness, Total 
Iron, Total 
Manganese, Total 

Pond Creek 
12266-1 
PC#l 
06-29-06 

RESULT 

15 
1546 
8.0 

<1.0 
110 
198 
30 
316 

0.091 
0.358 

REPORT DATE: 
COMMENT: 
SAMPLED BY: 
DATE RECEIVED: 

UNITS DETECTION METHOD 
LIMIT 

mg/L 160.2 
mg/L 160.1 
Unit 150.1 
mg/L IO 305.l 
mg/L 310.1 
mg/L l.O 375.4 
mg/L 325.3 
mg/L 130.2 
mg/L 0.006 236.1 
mg/L 0.002 243.1 

P.O. Box 1002 
200 East Union Street 
Marion, Illinois 62959 
Phone (618) 997-9200 

Fax (618) 997-9204 

Website: www.summi.tenviro.com 

07-13-06 
Surface Water 
Client 
06-29-06 

DATE/ 
ANALYST 

07-05-06 BH 
07-05-06 BH 
06-29-06 BH 
06-29-06 BH 
06-29-06 BH 
07-05-06 BH 
07-05-06 BH 
07-05-06 BH 
07-05-06 JB 
07-05-06 JB 
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l 

SUMMIT 
ENVIRONMENTAL 
SERVICES, INC. 

CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
POL: 
SAMPLE ID: 
DATE SAMPLED: 

TEST DESCRIPTION 

Total Suspended Solids 
Total Dissolved Solids 
pH 
Acidity 
Alkalinity 
Sulfates 
Chlorides 
Iron, Total 
Manganese, Total 

Pond Creek 
12318-10 
PC-1 
07-31-06 

RESULT 

8 
258 
7.9 
<10 
76 

<1.0 
35 

0.135 
1.493 

REPORT DATE: 
COMMENT: 
SAMPLED BY: 
DATE RECEIVED: 

UNITS DETECTION METHOD 
LIMIT 

mg/L 160.2 
mg/L 160.1 
Unit 150.1 

mg!L 10 305.1 
mg/L 310.1 
mg!L 1.0 375.4 
mg/L 325.3 
mg/L 0.006 236.1 
mg!L 0.002 242.1 

P.O. Box 1002 
200 East Union Street 
Marion, lllinois 62959 
Phone (618) 997-9200 

Fax (618) 997-9204 

\Vebsite: www.summitenviro.com 

08-11-06 
Surface Water 
Client 
07-31-06 

DATE/ 
ANALYST 

08-07-06 BH 
08-07-06 BH 
07-31-06 BH 
07-31-06 BH 
07-31-06 BH 
08-07-06 BH 
08-07-06 BH 
08-03-06 JB 
08-03-06 JB 
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SUMMIT P.O. Box 1002 

ENVIRONMENT! A T 200 East Union Street 
.til...J Marion, Illinois 62959 

( SERVICES INC Phone(618)997-9200 . --=:;;._ _______ , __ • __________ ___;;;Fa;;.;;.x(.:,;_;61;..;.:8).:.;99;,;_7-.;.:92:;;..;.04 

CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
POL: 
SAMPLE ID: 
DATE SAMPLED: 

TEST DESCRIPTION 

Total Suspended Solids 
Total Dissolved Solids 
pH 
Acidify 
Alkalinity 
Sulfates 
Chlorides 
Hardness, Total 
Iron, Total 
Manganese, Total 

Reviewed By: 

Pond Creek 
12367-8 
PC 1 
08-31-06 

RESULT 

9 
212 
8.1 
<JO 
151 
15 
7 

120 
0.166 
2.58 

REPORT DATE: 
COMMENT: 
SAMPLED BY: 
DATE RECEIVED: 

UNITS DETECTION METHOD 
UMIT 

mg/L 160.2 
mg/L 160.1 
Unit 150.l 

mg/L JO 305.1 
mg/L 310.1 
mg/L 1.0 375.4 
mg/L 325.3 
mg/L 130.2 
mg/L 0.006 236.1 
mg/L 0.002 243.J 

Website: www.summitenviro.com 

09-15-06 
Surface Water 
Client 
08-31-06 

DATE/ 
ANALYST 

09-06-06 BH 
09-06-06 BH 
08-31-06 BH 
08-31-06 BH 
08-31-06 BH 
09-07-06 BH 
09-06-06 BH 
09-06-06 BH 
09-11-06 JB 
09-11-06 JB 
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SUMMIT 
ENVIRONMENTAL 
SERVICES, INC. 

CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
PDL: 
SA.t'1:PLE ID: 
DATE SAMPLED: 

TEST DESCRIPTION 

Total Suspended Solids 
Total Dissolved Solids 
pH 
Acidity 
Alkalinity 
Sulfates 
Chlorides 
Hardness, Total 
Iron, Total 
Manganese, Total 

Pond Creek 
12429-6 
PC 1 
10-02-06 

RESULT 

4 
398 
7.4 
<JO 
80 
78 
12 

254 
0.123 
0.048 

REPORT DATE: 
COMMENT: 
SAMPLED BY: 
DATE RECEIVED: 

UNITS DETECTION METIIOD 
LIMIT 

mg/L 160.2 
mg/L 160.l 
Unit 150.1 
mg/L 10 305.1 
mg/L 310.l 
mg/L 1.0 375.4 
mg/L 325.3 
mg/L 130.2 
mg/L 0.006 236.1 
mg/L 0.002 243.1 

P.O. Box 1002 
200 East Union Street 
Marion, Illinois 62959 
Phone (618) 997-9200 

Fax (618) 997-9204 

Website: www.summitenviro.com 

10-12-06 
Surface Water 
Client 
10-02-06 

DATE/ 
ANALYST 

10-09-06 BH 
10-10-06 BH 
10-02-06 BH 
10-02-06 BH 
10-02-06 BH 
10-11-06 BH 
10-11-06 BH 
10-11-06 BH 
10-09-06 JB 
10-09-06 JB 



R19768

CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
PDL: 
SAMPLE ID: 
DATE SAMPLED: 

TEST DESCRIPTION 

Total Suspended Solids 
Total Dissolved Solids 
pH 
Acidity 
Alkalinity 
Sulfates 
Chlorides 
Hardness, Total 
Iron, Total 
Manganese, Total 

Pond Creek 
12483-1 
PC 1 
11-01-06 

RESULT 

3 
602 
7.3 
<10 
48 

295 
24 

280 
0.566 
0.238 

REPORT DATE: 
COMMENT: 
SAMPLED BY: 
DATE RECEIVED: 

UNITS DETECTION METHOD 
LIMIT 

mg/L 160.2 
mg/L 160.1 
Unit 150.I 
mg/L 10 305.1 
mg/L 310.1 
mg/L 1.0 375.4 
mg/L 325.3 
mg/L 130.2 
mg/L 0.006 236.1 
mg/L 0.002 243.1 

\Vebsite: www.summitenviro.com. 

11-09-06 
Surface Water 
Client 
11-01-06 

DATE/ 
ANALYST 

11-06-06 BH 
11-08-06 BH 
11-01-06 BH 
11-01-06 BH 
11-01-06 BH 
11-08-06 BH 
11-08-06 BH 
11-08-06 BH 
11-03-06 JB 
11-03-06 JB 
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C 

SUMMIT 
ENVIRONMENTAL 
SERVICES, INC. 

CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
PDL: 
SAMPLE ID: 
DATE SAMPLED: 

TEST DESCRIPTION 

Total Suspended Solids 
Total Dissolved Solids 
pH 
Acidity 
Alkalinity 
Sulfutes 
Chlorides 
Hardness, Total 
fron, Total 
Manganese, Total 

Pond Creek 
12543-6 
PC 1 
12-04-06 

RESULT 

8 
478 
7.0 
13 
86 

490 
22 

218 
0.707 
0.203 

REPORT DATE: 
COMMENT: 
SAMPLED BY: 
DATE RECEIVED: 

UNITS DETECTION METHOD 
LIMIT 

mg/L I 160.2 
mg/L I 160.1 
Unit 150.1 
mg/L 10 305.1 
mg/L 310.1 
mg/L 1.0 375.4 
mg/L 325.3 
mg/L 130.2 
mg/L 0.006 236.1 
mg/L 0.002 243.l 

P.O. Box I 002 
200 East Union Street 
Marion, Illinois 62959 
Phone (618) 997-9200 

Fax (618) 997-9204 

Website: www.snmmitenviro.com 

12-13-06 
Surface Water 
Client 
12-04-06 

DATE/ 
ANALYST 

12-08-06 BH 
12-12-06 BH 
12-04-06 BH 
12-04-06 BH 
12-04-06 BH 
12-12-06 BH 
12-12-06 BH 
12-13-06 BH 
12-06·06 JB 
12-06-06 JB 



R19770

/--

l 

SUMMIT 
ENVIRONMENTAL 
SERVICES, INC. 

CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
PDL: 
SAMPLE ID: 
DATE SAMPLED: 

TEST DESCRIPTIO'N 

Total Suspended Solids 
Total Dissolved Solids 
pH 
Acidity 
Alkalinity 
Sulfates 
Chlorides 
Hardness, Total 
Iron, Total 
Manganese, Total 

Pond Creek 
12684-7 
PC#l 
03-07-07 

RESULT 

3 
588 
7.5 
<IO 
130 
293 
27 

244 
0.355 
0.232 

REPORT DATE: 
COMMENT: 
SAMPLED BY: 
DATE RECEIVED: 

UNITS DETECTION METHOD 
LIMIT 

mg/L 160.2 
mg/L 160.1 
Unit 150.l 
mg/L IO 305.l 
mg/L 310.1 
mg/L 1.0 375.4 
mg/L 325.3 
mg/L 130.2 
mg/L 0.006 236.I 
mg/L 0.002 243.1 

P.O. Box 1002 
200 East Union Street 
Marion, Illinois 62959 
Phone (618) 997-9200 

Fax (618) 997-9204 

Website: www.summitenviro.com 

03-19-07 
Surface Water 
Client 
03-07-07 

DATE/ 
ANALYST 

03-13-07 BH 
03-13-07 BH 
03-07-07 BH 
03-07-07 BH 
03-07-07 BH 
03-13-07 BH 
03-13-07 BH 
03-13-07 BH 
03-14-07 JB 
03-14-07 JB 
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C 

SUMMIT 
ENVIRONMENTAL 
SERVICES, INC. 

CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
PDL: 
SAMPLE ID: 
DATE SAMPLED: 

TEST DESCRIPTION 

Total Suspended Solids 
Total Dissolved Solids 
pH 
Acidity 
Alkalinity 
Sulfates 
Chlorides 
Hardness, Total 
Iron, Total 
Manganese, Total 

Pond Creek 
12790-8 
PC l 
05-21-07 

RESULT 

22 
580 
7.5 
<IO 
145 
458 
27 

328 
0.200 
0.246 

UNITS 

mg/L 
mg/L 
Unit 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

Reviewed By: W- ~v' 

REPORT DATE: 
COMMENT: 
SAMPLED BY: 
DATE RECEIVED: 

DETECTION METHOD 
LIMIT 

160.2 
160.1 
150.1 

10 305.1 
310.1 

1.0 375.4 
325.3 
130.2 

0.006 236.1 
0.002 243.l 

P.O. Box 1002 
200 East Union Street 
Marion, Illinois 62959 
Phone (618) 997-9200 

Fax (618) 997-9204 

Website: www.sumJ11ltenviro.com 

06-11-07 
Surface Water 
Client 
05-21-07 

DATE/ 
ANALYST 

05-24-07 BH 
05-30-07 BH 
05-21-07 BH 
05-21-07 BH 
05-21-07 BH 
05-24-07 BH 
05-24-07 BH 
05-24-07 BH 
05-31-07 JB 
05-31-07 JB 
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Alternative Analysis for Outlet 006 



R19773

The following Alternative Analysis is provided in support of the anti-degradation analysis required for 
the proposed NPDES permit modification associated with Williamson Energy, LLC - Pond Creek No. 
I Mine; IDNR/OMM Permit No. 375 and IEPA Log No. 1525-07. 

The alternatives evaluated regarding this project are: 

1. Do not pump from the underground mine. 

Due to the localized dips in the mine floor, which are located near the Locust Grove Shaft area, 
water used in mining will gather in the low lying areas. Ventilation must be provide for the mine 
workings and water can not be allow to collect in the mine which would hinder the ventilation. 

The option ofno pumping is not feasible due the MSHA requirements and the safety of the miners 
working inside the mine. 

2. Pump to the ponds at the Locust Grove Shaft. 

The collection of water inside the mine could be pumped to the ponds located at the Locust Grove 
Shaft area. However, a pump discharge from the Locust Grove ponds would impact a watershed 
currently not being affected by mining activities (ie: sulfates, chlorides and hardness). 

Although this option is possible, it is not being selected because of the additional environmental 
impact to a new watershed. 

3. Pump the water collected underground to a different discharge point (Outlets 002 through 
005 and Outlets 007 through 008). 

Pumping water collected from underground to another permitted discharge point will still discharge 
into the unnamed tributary of Pond Creek. Outlets 002 through 005, 007, and 008 currently 
discharge into two forks of an unnamed tributary of Pond Creek. These outlets currently collect 
drainage from the mine/preparation plant site. 

This option has been ruled out because pumpage from the Locust Grove Shaft area would still have 
to be pumped to one of the existing outlets, which discharge into the same receiving stream as 
Outlet 006. 

4. Pump water from the Locust Grove Shaft area by a pipeline to Pond 006/Outlet 006. 

The area on which the Coal Refuse Disposal Facility No. 2 is proposed was originally permitted for 
a future refuse disposal area. To maximize the permitted area for coal refuse disposal, Sediment 
Ponds 007 and 008 must be removed after sediment control structures (Ditch Nos. 1, 2, 3 and 4) are 
completed. Therefore, proposed Outlet 011 will replace Outlets 007 and 008. 

Pond Nos. 007 and 008 were permitted to accept drainage from the originally proposed refuse area, 
however, the ponds were only sized to treat 0.035 acre feet per disturbed acre plus a 1 0-year/24-
hour storm and the spillways were sized for a 25-year/6-hour storm. For Coal Refuse Disposal 
Facility No. 2, the proposed sediment control structures have been designed to treat 0.10 acre foot 
per disturbed acre plus retain an 8 hours of a 1 0-year/24-hour storm event. The sediment barriers 
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( 
inside the sediment control structures (ditches) and the spillway (Outlet 011) have been designed 
for a 100-year/6-hour storm. 

The proposed sediment ditch designs for the Coal Refuse Disposal Facility No. 2 should provide 
less environmental degradation than the originally approved drainage plan for Pond Nos. 007 and 
008. The sediment control structures have been sized according to current regulations and policies, 
therefore an increase in loading is not expected. 

Additional drilling in the refuse area has been performed and a groundwater report entitled 
"Supplemental Information for Permit No. 375" dated June 2007 was submitted to the IDNR and 
the IEP A. The report specifically addresses the absence of groundwater in the vicinity of the Coal 
Refuse Disposal Facility No. 1 and the Coal Refuse Facility No. 2 areas. Based upon the drilling 
information and the geologic cross sections, the strata beneath the area does not meet the criteria 
set forth in § 620.2 IO for classification as Class I: Potable Resource Groundwater and should not 
contaminate the groundwater system. 

5. Summary 

Of the four options evaluated, Option 4 has been selected. Option 4 will benefit the operation/permit 
in two ways. First, it will allow the permittee and its operator to continue to operate the mining 
operation and the refuse placement. Secondly, the proposed plan will eliminate two NPDES outlets 
and replacing the only one NPDES outlet, which should not increase the loading of the urmamed 
tributary, but maintain the current loading. However, by properly designing and construction the 
proposed sediment control structures, the drainage control may decrease the loading of the unnamed 
tributary. 



R19775

( 

Engineering Certification 

( 



R19776

( 

C 

C 

Attachment 1.1 O.B 

ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attachments, and supplements were 
done by me or under my direct supervision. 

I further certify to the best of my knowledge all such design is in accordance with all applicable local, state and 
federal laws, rules and regulations. I have placed an "X" in the box below if that item is relevant. 

Whereas the Reclamation Plan calls for an alternative land use, I also certify the plans to conform to 
applicable accepted standards for adequate land stability, drainage, vegetative cover, and aesthetic design 
appropriate for the post-mining use of the site. 

Whereas the operation proposes disposal of spoil or waste materials in areas other than mining workings or 
excavations, I also certify such fills are designed in accordance with recognized professional standards and 
all applicable laws. 

Certification of the Illinois Environmental Protection Agency-35 Ill. Adm. Code 405.104(a) Permit. 

X 
In my professional judgment, the plans and specifications submitted as part of this application describe an 
operation, which will meet all applicable effluent and water quality standards. I certify that I am familiar 
with all of the plans, specifications, reports, and maps submitted as part of this application and that said 
plans, etc. are accurate insofar as they represent existing conditions. 

,,, ...... ,,, 
~,,'\.)0\0 Et.1 ~,",,, 

__ __,,C=la=u~d""i-><-o-"'-E~._,Y,..,o~n"--------=-~'~'a,.\,·J,!-=-• c.:••·· .......... to.,, .... ,, 062-050632 
Name ~ • • ·,,, ., Illinois Registration Number (Seal) 

G l 062-oso532 \ :. - . . -
All. C lt· In : * : LICENSED : :: (304} 255 0491 --~=ia=n=-ce=-=-=on=s=u=mc:,;;g.,_, =C'-'-. -:-+-\ -IPl-'J,RfHI.Of[SSIONAL : * = ----'<"'-"--'-.L-==-=:o.--.::....:..,~ --

Firm ; .,.:••. ENGINEER / : Phone Number 
~ ~ . . ~ ' 
~ '),._ ·•. ••• ,._-J ~ 
- . ,,d • • • • O' ~ 

124 Phil L .,., - T~ •••• • • ••• ._\., .... 

--~~'--=-=Pr=-O=tt=-==a=n=e,_, _____ ,_,.,,,"--"~L--<OF \·\..\..''~~~~ £ . ./.'K ··•• ........... . 
Signatury 

Beaver WV 25813 

Djde 
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R19778fLLINOIS ENVIRONMENTAL PROTECTION AGENCY 

I 021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, /LLINOIS 62794-9276 - ( 217) 782-3397 
}AMES R. THOMPSON (ENTER, 100 WEST RANDOLPH, SUITE 11-300, CHICAGO, IL 60601 - (312) 814-6026 

Roa R. BLAGOJEVICH, GOVERNOR 

May 2, 2008 

Williamson Energy, L.L.C. 
430 Harper Park Drive 
Beckley, WV 25801 

DOUGLAS P. SCOTT, DIRECTOR 

Re: Williamson Energy, L.L.C. - Pond Creek No. 1 Mine 
IEPA Log No. 1465-07-B 
Alliance Project No. B07-038-1413 

Gentlemen: 

618/993-7200 

We received the informatioI) concerning the above referenced project, dated February 20, 2008, on February 21, 2008. This information has been reviewed by the Pennit Section Staff, and based upon that review, the 
following items are offered for your consideration and appropriate action: 

1. The sediment ditches are not labeled on the Operations Plan Drawing in this submittal. 

Please revise the Operations Plan Drawing so that all sediment ditches are clearly delineated and 
identified. 

2. Sediment Ditch 4 may not have sufficient capacity to carry a 100 year, 6 hour precipitation event runoff. 
The design capacity is calculated from a 4.62 acre drainage area, however, Ditch N tributary to 
Sediment Ditch 4 has a 75.5 acre tributary area. The flow from Sediment Ditch 3 which is tributary to 
Ditch N has a tributary area of 73.6 acres and appears to be combined with additional flow from the 
south side of the existing refuse area resulting in more flow than the current design capacity of Ditch N. 

a. Please indicate whether the runoff from the south side of the existing refuse area will be routed to 
Ditch N. If this is the case, please show that both Ditch N and Sediment Ditch 4 will safely 
convey the 100 year, 6 hour runoff from the entire tributary area. The drainageway from the south 
side of the existing refuse area to Ditch N should be clearly shown on an appropriate drawing. 

b. The routing of Ditch N under the refuse conveyor ramp was not clearly depicted on any drawing. 
It appears that affected area flow could mix with the water in Ditch 6E. Since the drainage control 
plans are not clear at this location, the two drainage routings need to be shown separately to 
confirm design flows for each are correct. 

c. Sediment Ditch 2 does not appear to be designed to handle the 100 year, 6 hour event flow from 
Sediment Ditch 1. 

Revised Sediment Ditch 2 capacity calculations are needed to show that Sediment Ditch 2 will 
safely convey the 100 year, 6 hour runoff from Sediment Ditch 1. 

ROCKFORD- 4302 North Main Street, Rockford, IL 61103- (815) 987-7760 • DES PLAINES- 9511 W. Harrison St., Des Plaines, IL 60016-(847) 294-4000 ELGIN- 595 South State, Elgin, IL 60123 - (847) 608-3131 • PEORIA - 5415 N. University St., Peoria, IL 61614 - (309) 693-5463 BUREAU OF LAND - PEORIA- 7620 N. University St., Peoria, ll 61614 - (309) _693-5462 • CHAMPAIGN- 2125 South First Street, Champaign, IL 61820-(217) 278-5800 SPRINGFIELD- 4500 S. Sixth Street Rd., Springfield, IL 62706 -(217) 786-6892 • COLLINSVILLE - 2009 Mall Street, Collinsville, IL 62234 -(618) 346-5120 MARION- 2309 w. Main St., Suite 116, Marion, IL 62959-(618)993-7200 

PRINTED ON RECYCLED PAPER 
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Williamson Energy, L.L.C. -Pond Creek No. I Mine 
IEPA Log No. 1465-07-B 
Alliance Project No. B07-038-1413 
May 2, 2008 
Page2 

d. Although average detention time for the Sediment Ditches appears acceptable, Sediment Ditches 2 
and 4 may have increased flows from upstream ditches that may result in very short detention 
times for the runoff from their immediate tributary areas. 

Please show that adequate detention and sediment storage will be provided for Sediment Ditches 2 
and 4 for the immediate reporting areas considering the upstream flow affects on detention times. 

e. Ditch profile drawings are needed to show that the ditches will and can be constructed to maintain 
design volumes. 

3. The plans submitted for Phase 7 of the operation show a soil stockpile to the south of the refuse area. 
The current Operations Drawing depicts this as a potential stockpile storage area. Since this stockpile 
has not been approved and there appears to be no drainage control shown on the Phase 7 map, no soil 
may be stored in this area until plans for the stockpile and drainage control are submitted and approved. 

Please remove this stockpile from the Phase 7 plan or submit the required drainage control plans before 
proceeding with construction of this soil stockpile. 

4. The requested.location of Monitoring Well GW-10 was not stated correctly in the Agency Information 
request letter dated December 5, 2007. The location of the well should be west ofand near the junction 
of Sediment Ditches I and 2. 

Please revise the plans so that Monitoring Well GW-10 is located near the area described above. 

Should you have any questions or comments regarding the above, or need any additional information 
concerning Agency requirements, please contact Environmental Protection Engineer, Bob Kerr at 217/786-
6892 or the Marion address listed below. 

Sincerely, 

?tt!·p~ 
Manager, Permit Section 
Mine Pollution Control Program 
Bureau of Water 

LDC:jkb/4928c/05-02-08 

cc: IDNR/Office of Mines and Minerals 
Alliance Consulting, Inc. 

bee: BOW /MPCP/FOS/Springfield,,, 
BOW/MPCP/FOS/Marion v 
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State Of Illinois 
Environmental Protection Agency 

Subject: Williamson Energy, L.L.C. - Pond Creek No. I Mine 
Log No.: 1465-07-B 
NPDES Permit No.: IL0077666 
Reviewed by: Bob Kerr Date: 14 Mar 08 Page 1 

Log No. 1465-07-B is a response to and Additional Information Request Letter dated 14 Dec 07. The letter 
items are listed below in italics, with a review of the responses in normal type. 

1. Part I, Page 1 of the Application states that I 6.52 acres will be added to the permit area; 
however Part II (1.) states that no additional area will be added to the permit. 

This area is apparently an Incidental Boundary Revision submitted separately. The 
comment should be removed to be consistent with the remainder of the Application 
which states that no area is being added 

The referenced page above was changed to indicate that no area would be added. 

2. It does not appear sediment control plans are adequate to prevent ejjl.uent violations 
and to comply with 35 Ill. Adm. Code 405.105 (b). 

a. Sediment ditches are proposed in lieu of sediment ponds. Impoundment structures, 
whether a pond or ditch, receiving drainage Ji-om coal mine affected areas should 
have a minimum average detention time of 8 hours and a sediment storage volume of 
0.1 ac-ft per disturbed acre. 

The sediment ditches as designed do not contain sufficient volume to meet these 
criteria. 

Please revise the sediment control plan to include sufficient detention and sediment 
storage volume in accordance with the above guidelines and to comply with the 
ejjl.uent standards of 35 Ill. Adm. Code 406.106. Please include internal drain.flows 
in addition to runoff in the calculations. 

The sediment ditches have been redesigned to have an 8 hour detention of a 10 
year, 24 hour precipitation event and 0.1 ac-ft per disturbed acre on average. 
There may be insufficient detention volumes for Sediment Ditches 4 and 2, 
because of upstream flow. 

b. Disposal of sediment material fi'om sediment ditches was not discussed in Part IV (7) 
(G). Since sediment collected in the ditches will include refuse, the sediment should 
be disposed properly. 
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State Of Illinois 
Environmental Protection Agency 

Subject: Williamson Energy, L.L.C. - Pond Creek No. l Mine 
Log No.:1465-07-B 
NPDES Permit No.: IL0077666 
Reviewed by: Bob Kerr Date: 14 Mar 08 Page 2 

Please submit a plan for sediment ditch cleanout material disposal that will prevent 
contamination ofswface water and to comply with 35 Ill. Adm. Code 406.205 (b) (6). 

Material from sediment ditch cleanout will be disposed with refuse. 

c. Pursuant to 35 Ill. Adm. Code 405.102 (a), the drainage system should be designed to 
safely carry all flows that may occur. Since the collection ditches above the sediment 
ditches are designed for a 100 year, 6 hour precipitation event and flow Ji-om the 
decant pipe could occur in an extreme precipitation event, the capacity of the 
sediment ditches should sufficient to prevent failure fi·om maximum design flows 
tributary to all sediment ditches. 

Of particular concern is the location of the decant pipe outlet as shown on drawing 
B07-038-M6, which shows that the decant pipe reports to a collection ditch on the 
east side of the impoundment. The capacity of the receiving water way to the outlet, 
Outfall 011 should be siif.ficientfor the design flow of the decant pipe to prevent 
damage to the refi1se embankment. 

Please show that all diversions ditches will safely carry design flows and that the 
sediment ditches will safely handle the design flows from the collection ditches. 

The flow from the decant pipe will be safely routed down the slope of the refuse 
area and will not overload the sediment ditch. Outfall 011 has been re­
designated as Outfall 008. Peak flows for a 100 year, 6 hour storm are discussed 
below. 

2.c. Pursuant to 35 Ill. Adm. Code 405.102 (a), the drainage system should be designed 
to safely carry all flows that may occur. Since the collection ditches above the 
sediment ditches are designed for a 100 year, 6 hour precipitation event, the sediment 
ditches should be designed to safely handle the cumulative flow from the collection 
ditches should that event occur. 

Please show that all diversions ditches will safely carry design flows and that the 
sediment ditches will safely handle the design flows fi·om the collection ditches. 

Runoff calculations for the sediment ditches for the 100 year, 6 hour 
precipitation event were provided. See "Additional Comments" below. 
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State Of Illinois 
Environmental Protection Agency 

Subject: Williamson Energy, L.L.C. - Pond Creek No. I Mine 
LogNo.:1465-07-B 
NPDES Permit No.: IL0077666 
Reviewed by: Bob Kerr Date: 14 Mar 08 Page 3 

2.d. The location of the decant pipe is shown on drawing B07-038-M6. The outlet of the 
pipe appears to be at elevation 520 MS.L. with a flow path indicated down the side of 
the embankment crossing collection ditches. The flow path does not appear to be a 
designed ditch. 

Please show that flows ji·om the decant pipe will be safely routed to a sediment ditch 
with sufficient capacity. 

An adequate down drain has been added to the plans. 

3. The plans for proposed Outfall OJ 1 ji·om the sediment ditches were not provided in 
the Application. 

As this is a new outfall the following information is needed. 

a. Sulfate concentrations of 200 mg/I as estimated in the Schedule A do not appear 
be representative of concentrations to be expected in drainage from coal refitse. 
The Schedule A referenced above was submitted in correspondence dated 
September 27, 2007. 

Please revise this estimate with consideration of the effects of drainage from 
refase and under drains. 

The revised sulfate effluent concentration is 1500 mg/I. 

b. It appears the sulfate standard will be the effluent limit, because the flow in the 
receiving stream will mainly be from discharf{es from proposed Outfall OJ 1. The 
unaffected upstream, receiving stream watershed of approximately 16 acres does 
not appear sufficient to consider mixing. 

To determine a sulfate standard, three hardness, sulfate and chloride analyses are 
needed from a similar discharge. The discharge quality from Pond 006 receiving 
flow from the south refuse area would appear to be similar to the proposed refase 
area drainage and would be acceptable for the analyses required above. 

Three samples were taken, results follow: 
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State Of Illinois 
Environmental Protection Agency 

Subject: Williamson Energy, L.L.C. - Pond Creek No. 1 Mine 
Log No.: 1465-07-B 
NPDES Permit No.: IL0077666 
Reviewed by: Bob Kerr Date: 14 Mar 08 

5 Jan 08 6 Jan 08 
Sulfate 798 720 
chlorides 95 136 
Hardness 336 352 

Page4 

7 Jan 08 
638 
61 
240 

c. The discharge structure plans and calculations are required by 35 Ill. Adm. Code 
405.104 (b) (7). The capacity of the structure should be sufficient for a 1_0 year, 
24 hour storm as well as the 100 year, 6 hour storm. 

Peak flow from a 100 year, 6 hour precipitation event will be 224.29 c.f.s. 
Discharge structure appears adequately designed. 

d The Antidegradation Assessment for a modified NP DES Permit to incorporate a 
new outfall for this facility will require "Assessments of Alternatives for Less 
increase in Loading or Minimal Environmental Degradation" a detailed 
alternatives analysis is required for the proposed increase in loading fi'om the 
proposed outfall. This alternatives analysis should include a detailed discussion 
of all alternatives considered to the proposed discharges, and the justification for 
the option selected 

Please submit an Alternatives Analysis as discussed above. 

An alternatives assessment was provided and will be fonvarded to the 
standards unit . 

4. Pursuant to 351ll. Adm. Code 415.104, a registered professional engineer's 
certification is needed for the responses to the above items. 

A P.E. certification was provided for the plans and modifications addressed 
above. 

Additional Comments: 

There are four (4) sediment ditches. Ditch designations are not shown on the Operations 
Plan drawing, however, these ditches are labeled on the Phase Plan Drawings. 
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State Of Illinois 
Environmental Protection Agency 

Subject: Williamson Energy, L.L.C. - Pond Creek No. I Mine 
LogNo.:1465-07-B 
NPDES Permit No.: IL0077666 
Reviewed by: Bob Kerr Date: 14 Mar 08 Page 5 

If all sediment and detention storage volumes are totaled, they meet the storage criteria of 0.1 
ac-ft of storage and 8 hour detention time with one exception. It appears that another 30-40 
acres will be tributary to Ditch N, tributary to Sediment Ditch 4 and should be added to the 
drainage area of Ditch N and Sediment Ditch 4. Ditch N is designed for 75.5 acres. 
Sediment Ditch 3, which is tributary to N has 73.8 acres. Ditch N picks up flow from the 
south side of the older refuse area. The drainage path from the older refuse area to Ditch N is 
not clearly shown. 

Also Sediment Ditch 2 is designed for 19. 96 acres, and does not appear to be designed to 
handle the 100 year, 6 hour event flow from Sediment Ditch #1. 

The routing of Ditch N under the refuse conveyor ramp was not clearly depicted on any 
drawing. It appears that affected area flow could mix with the water in Ditch 6E. Ditch 6E 
appears to report to Freshwater Pond and then discharges through outfall 006. The problem 
is that drainage control plans are not clear and the two drainage ways need to be shown 
separately to confirm design flows are correct. 

The plans submitted in this response for Phase 7 of the operation show a soil stockpile to the 
south of the refuse area. The future stockpile area is in the current permit, however the 
stockpile has not been approved. There appears to be no drainage control shown on the 
Phase 7 map. The current operations map does not show the stockpile. 

Monitoring well MW-10 should be moved north according to Amy Zimmer, GWS. There 
was a misunderstanding of the location and the location contained in the Agency info1mation 
request letter was incorrect. 

ACTION: An AI letter has been drafted for the Additional Comment Items. 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 
February 20, 2008 

1 4 a 5 . 1 o 1 - e 
Ow c(z;:J:x,·4.4-o i 

Project No. B07-038-1413 

Mr. Larry Crislip 
ILLINOIS ENVIRONMENT AL 
PROTECTION AGENCY 
2309 West Main Street, Suite 116 
Marion, IL 62959 

Dear Mr. Crislip: 

Supplemental Information Dated February 20, 2008 
Significant Permit Revision 2 

Williamson Energy, LLC - Permit No. 375 
Pond Creek Mine No. 1 

Williamson County. Illinois 

On behalf of our client, Williamson Energy, LLC, please find enclosed two copies of Supplemental 
Information dated February 20, 2008 for Significant Permit Revision No. 2 for the construction of the 
Coal Refuse Disposal Facility No. 2 for Permit No. 375. One copy has been sent directly to Mr. Bob 
Kerr for his review. This information is provided in response to a letter dated December 14, 2007 to 
Mr. Michael Beyer transmitting your request for additional information dated December 5, 2007. 

In an effort to coordinate the review of subject application with other state agencies and divisions, 
additional copies of the supplemental information have been sent to Mr. Scott Fowler - IDNR, Bill 
Buscher - IEPA, Ronald Morse - IEPA and Rod Johnston - IDNR/Water Resources. 

We trust that the plans, design calculations and guideline technical specifications are acceptable to the 
Illinois Environmental Protection Agency. 

If you have any questions, or require additional information, please contact us. 

ffi. Im©IIDTTW~) 0 . 
FEB 2 2 2008 

IL environmental Protect~:m Agenoy 
MARION FIECJtONAL. OFFICE 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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Mr. Larry Crislip 
ILLINOIS ENVIRONMENT AL 
PROTECTION AGENCY 
Page2 
February 20, 2008 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

p en M. Sutph" 

Project Manager 

SMS/CEY:jea 
Enclosures 

cc: James Plumley, Mach Mining wo/enclosures 
Darin Martin, IDNR wo/enclosures 

FILE: 07038-15 
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Consulting, Inc. 
Engineers · Constructors · Scientists 

To: Illinois Environmental Protection Agency 
4500 South 6 Street Road 
Springfield, IL 62706 

Attention: __ __,B,,.,o..,b'--'K""e""rr"------

We Transmit: 

1111 Herewith 

For Your: 

D Approval 

llil Review & Comment 

D Use 

Tho i::o!!O"';nn• 
•••-- • '"'"' ::J• 

□ Drawings 

D Specifications 

Copies Date No. 

D Under Separate Cover 

D Record 

D Laboratory Data 

D Field Data 

II Other 

Description 

Transmittal Letter 

Project No. B0?-038-1413 

Date: February 20, 2008 

If enclosures are not as noted, 
please inform us immediately 

I Coov of Suoolemental Information for IEPA Log No. 1465-07 

Remarks: 

Two copies of this supplemental information is being submitted to Larry Crislip. Please contact us if you 
have any questions or require additional information. Thank you. 

By: Steve Sutphin ,:;f-7t1·bh, r1 
I 

Copies To: J. Plumley, File 

124 Philpott Lane, Beaver, WV 25813 Telephone: 304 / 255-0491 Fax: 304 / 255-4232 
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Alliance LI 
Consulting, Inc. 

Engineers • Constructors • Scientists 

State of Illinois 
Department of Natural Resources 

Office of Mines and Minerals; Land Reclamation Division 
One Natural Way 

Springfield, IL 62702 

SUPPLEMENTAL INFORMATION 
FEBRUARY 20, 2008 TO PERMIT# 375 

SIGNIFICANT REVISION NO. 2 

PROPOSED COAL REFUSE 
DISPOSAL FACILITY NO. 2 

POND CREEK MINE NO. 1 
WILLIAMSON COUNTY, IL 

Prepared for 

WILLIAMSON ENERGY, LLC 
JOHNSTON CITY, ILLINOIS 

ALLIANCE PROJECT NO. B07-038-1413 
FEBRUARY 2008 

Summersville, WV 
North Side Professional Building 

702 Professional Park Drive, Suite A 
Summersville, WV 26651 
Telephone: (304) 883-2360 

Fax: (304) 883-2361 

Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 
Beaver, WV 25813-9502 

Telephone: (304) 255-0491 
Fax: (304) 255-4232 

Houston, PA 

P. 0. Box 66 
Houston, PA 15342 

Telephone: (724) 503-7242 
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State of Illinois 
Department of Natural Resources 

Office of Mines and Minerals; Land Reclamation Division 
One Natural Way 

Springfield, IL 62702 

SUPPLEMENTAL INFORMATION 
FEBRUARY 20, 2008 TO PERivIIT # 375 

SIGNIFICANT REVISION NO. 2 

PROPOSED COAL REFUSE 
DISPOSAL.FACILITY NO. 2 

POND CREEK MINE NO. 1 
WILLIAMSON COUNTY, IL 

Prepared for 

WILLIAMSON ENERGY, LLC 
JOHNSTON CITY, ILLINOIS 

ALLIANCE PROJECT NO. B07-038-1413 
FEBRUARY 2008 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Larry Crislip 

ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
23 09 West Main Street, Suite 1 I 6 
Marion, IL 62959 

February 20, 2008 

Project No. B07-038-1413 

Supplemental Infom1ation Dated February 20. 2008 
Significant Permit Revision 2 

Williamson Energy_ LLC - Permit No. 375 

Pond Creek Mine No. 1 
Williamson Countv. Illinois 

Dear Mr. Crislip: 

On behalf of our client, Williamson Energy, LLC, please find enclosed two copies of Supplemental 
Information dated February 20, 2008 for Significant Pem1it Revision No. 2 for the construction of the 

Coal Refuse Disposal Facility No. 2 for Pennit No. 375. One copy has been sent directly to Mr. Bob 
Kerr for his review. This information is provided in response to a letter dated December 14, 2007 to 

Mr. Michael Beyer transmitting your request for additional information dated December 5, 2007. 

In an effort to coordinate the review of subject application with other state agencies and divisions, 
additional copies of the supplemental information have been sentto Mr. Scott Fowler - IDNR, Bill 
Buscher - IEPA, Ronald Morse - IEPA and Rod Johnston - IDNR/Water Resources. 

We trust that the plans; design calculations and guideline technical specifications are acceptable to the 
Illinois Environmental Protection Agency. 

If you have any questions, or require additional information, please contact us. 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver. WV 25813-9502 • TELE: (304) 255-0491 • FAX: (30-1) 255--1232 
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Mr. Larry Crislip 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
Page 2 
February 20, 2008 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

'} 7 

·~ 'J7, jf7t' -
. i / ,:;/k"- -~ 

/4ephen M. Sutphjr( 
/ Project Manager 

/7_ 
#'/ ,0 / 

(ft--rL:> j_ Y----
t(audio E. Yon/ 
Sr. Project Manager 

SMS/CEY:jea 
Enclosures 

cc: James Plumley, Mach Mining wo/enclosures 
Darin Maiiin, IDNR wo/enclosures 

FILE: 07038-15 
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Alliance LI 
Consulting, Inc. 

Engineers · Constructors · Scientists 

February 20, 2008 

Mr. Scott Fowler 
ILLINOIS DEPARTMENT OF NATURAL RESOURCES 
OFFICE OF MINE AND MINERALS 
Land Reclamation Division 
One Natural Resources Way 
Springfield, IL 62702-1271 

Dear Mr. Fowler: 

Williamson Energy. LLC 
Pond Creek No. 1 Mine 

IDNR/OMM Application No. 375. Revision No. 2 
IEP A Log No. 1465-07 

B07-038-1413 

This letter is written in response to your comments dated December 14, 2007 and to Mr. Larry 
Crislip's letter dated December 5, 2007. The following information is provided. 

1. Part l Page 1 of the application states that 16.52 acres will be added to the permit area; 
however, Part II(l) states that no additional area will be added to the permit. The cited acreage 
is apparently an Incidental Boundary Revision submitted separately. This apparent discrepancy 
should be corrected to provide consistency with the remainder of the application which states 
that no area is being added. 

Part I, Page 1 of the application has been changed to state that no acreage will be added 
to the permit area. 

2. It does not appear sediment control plans are adequate to prevent effluent violations or to 
comply with 62 Ill. Adm. Code 1817.46(b)(J). 

a. Sediment ditches are proposed in lieu of sediment ponds. Impounding structure, 
whether a pond or ditch, receiving drainage ji-om coal mine affected areas should 
provide a minimum average detention time o/8 hours for runoffji'om a JO-year, 24-
hour precipitation event, plus a sediment storage volume of 0.1 ac-fl per disturbed 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813~9502 • TELE: (304) 255~0491 • FAX: (304) 255~4232 



R19793

Mr. Scott Fowler 
ILLINOIS DEPARTMENT OF NATURAL RESOURCES 
OFFICE OF MINE AND MINERALS 
Page 2 
February 20, 2008 

acre for impoundments to befimctional in excess of three (3) years. The sediment 
ditches as designed do not provide adequate volume to meet these criteria. 

The Applicant should revise the sediment control plan to include sufficient detention 
and sediment storage volume in accordance with the above guidelines to insure 
compliance with 62 lll. Adm. Code 1784.13(b)(9) as it pertains to effluent contaminant 
concentrations. It is also noted that the flow fi·om the internal drains should be 
considered and addressed in the revised impoundment designs. 

The sediment control structures or "sediment ditches" are in actuality elongated 
sediment ponds. These structures in series we believe will provide better 
sediment control than one large structure. Calculations have been included that 
show a minimum average detention time of 8 hours for runoff from a 10-year, 24-
hour precipitation event, plus a sediment storage volume of 0.1 ac-ft per disturbed 
acre has been provided. 

The flow from the internal drains is insignificant compared to the required volume 
for the sediment control structures. These drains are designed to control the 
phreatic level in the dam embankment to a level which increases slope stability. 
The drains may weep some flow into the sediment control structures but no 
substantial flow is anticipated. Page 45 of the original permit application 
estimates the flow from the drain to be 0.3 gpm/day/lf. 

b. Disposal of accumulated sediments ji-om sediment ditches was not discussed in Part 
JV(7)(G) of the application. Since sediment collecting in the ditches will be affected 
by refuse, a discussion should be provided regarding proper disposal of this material. 

The Applicant should submit a plan for sediment ditch cleanout material disposal that 
will comply with 62 Ill. Adm. Code 1817-81 (a)(J) and prevent contamination of 
swface water. 

Accumulated sediments from sediment control structures will be disposed of in 
the coal refuse disposal impoundment. This has been added to Part IV(7)(G) on 
Page No. 14. 

c. Appropriate design il1formation to comply with 62 Ill. Adm. Code 1817. 49(c), for the 
discharges ji·om Outfall OJ I does not appear to have been provided. The Applicant 
should provide design information for a 25-year, 6 hour precipitation event for 
discharges ji·om Outfall OJ I. The Applicant should also note additional design 
information required by Item No. 3(c) below. 

Design infonnation for a 25-year, 6 hour precipitation event for discharges from 
Outfall O 11 had been provided. 
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d The location of the decant pipe depicted on Drawing No. B07-038-M6 appears to be 
at an elevation o/520 MSL with a flow path down the side slope of the embankment 
which does not appear to be a designed channel. The Applicant should provide design 
information to demonstrate that all flow paths and channels are adequate to safely 
convey the discharges fi'om the decant pipe to an appropriately designed sediment 
ditch. In addition, areas that may be subject to erosion due to concentrated flows, 
such as the flow fi'om the decant pipe, should be identified on an appropriate map or 
drawing, and a detailed discussion of erosion measures should be provided regarding 
such areas. 

The decant discharge ditch was previously designed and the details were shown 
on the initially submitted "Details", Drawing No. B07-038-E2. The ditch was not 
previously shown in plan view and has been added to Drawing Nos. B07-038-M6 
and B07-038-M4. 

3. Complete plans and designs for proposed Outfall OJ I fi'om the sediment ditches do not 
appear to be provided in the application. The following information should be provided for 
proposed Outfall Oil to insure compliance with 62 Ill. Adm. Code 1817.42. 

a. Sulfate concentrations of 200 mg/! as estimated in the Schedule I (submitted in 
correspondence dated September 12, 2007) are not likely to be representative of 
concentrations expected in runoff fiwn coal refuse. The Applicant should review this 
estimate with consideration of the effects of drainage ji·om coal refuse and 
underdrains. 

The sulfate concentration has been revised and a revised Schedule A is included. 
The revised concentration has been revised based upon previous monitoring 
reports and a review of a permit application that proposed a pond as sediment 
control for a refuse disposal area. 

b. As the unaffected receiving stream watershed upstream of Outfall 011 consists of only 
approximately 16 acres which appears insufficient to provide beneficial mixing, the 
permit effluent limit will be established equal to the sulfate water quality standard 
Therefore, to determine the applicable sulfate water quality standard, three (3) 
samples of the effluent jiwn a similar discharge will be required to be analyzed for 
hardness, sulfate and chloride. It appears that discharges fi'om Pond 006 which 
receives flow ji·om the south refase area may likely be similar to the discharges 
expected fi'om proposed Outfall 011 and would be acceptable for the required 
analyses. 

Please refer to the three sample taken from Outlet 006. 
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c. In general, in accordance with 62 Ill. Adm. Code 1817.49, the sedimentation ditches 
are to be designed with a treatment volume adequate to provide an 8-hour detention 
time for a 10-year, 24-hour precipitation event, with a discharge structure capable of 
safely discharging the flow ji-om a 25-year, 6-hour precipitation event as discussed 
and required in Item No. 2(c) above. However, as impounding structures and 
drainage control structures in the watershed of the sediment ditches and Outfall OJ 1 
requires designs to safely convey the flow ji-om a 100-year, 6-hour precipitation event, 
the Applicant should also provide design information for this precipitation event to 
demonstrate that the sediment ditches and discharge structure (Outfall O 11) are 
adequate to safely convey this flow. 

Calculations to demonstrate that the sedimentation ditches are designed with a 
treatment volume adequate to provide an 8-hour detention time for a I 0-year, 24-
hour precipitation event, with a discharge structure capable of safely discharging 
the flow from a I 00-year, 6-hour precipitation event have been included. 

d The Antidegradation Assessment for the modified NP DES Permit to incorporate 
proposed Outfall O 11 for this facility will require "Assessments of Alternatives for 
Less Increase in Loading or Minimal Environmental Degradation". Therefore, a 
detailed alternatives analysis is required for the proposed increase in loading ji-om 
proposed Outfall OJ 1. This alternative analysis should include a detailed discussion 
of all alternatives considered to the proposed discharge, and the justification for the 
option selected In order that all reviewers have this information available, the 
Applicant should submit the required Alternatives Analysis with the modification 
responses. 

A detailed alternatives analysis has been included for the proposed increase in 
loading from proposed Outfall O 11. 

4. Additional groundwater monitoring and reporting for the proposed refuse area will be 
required asfollows: 

a. 1vfonitoring Well No. GW-6 may be abandoned as requested; however, a new well 
should be constructed north of the current Well No. GW-6 location and south of 
Refase Disposal Facility No. 1. The new well should be finished at a lo;ver 
elevation within the water bearing zone in order to obtain up-gradient water 
quality data. The Applicant should commit to constructing this replacement for 
Well No. GW-6 in the described location. 

A new well will be constructed north of the current Well No. GW-6 
location and south of Refuse Disposal Facility No. I as shown on Drawing 
No. B05-330-M8. The new well will be finished at a lower elevation 
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within the water bearing zone in order to obtain up-gradient water quality 
data. 

b. The Applicant should commit to installing three (3) additional monitoring wells 
for the Refuse Disposal facility No. 2 expansio'n as follows: 

i. A well should be located just north of the waterway on the west side of the 
disposal area. 

ii. A well should be located west of the area where the northern and southern 
portions of the disposal area meet. 

iii. A well should be located on the northern side of the area approximately 
250 feet west of the northeast corner of the disposal area. 

The wells described above should be located 30-35 feet fi·om the edge of the 
impoundment and screened in the first water bearing zone beneath the elevation 
of the bottom of the refi1se disposal area. 

Three (3) additional monitoring wells for the Refuse Disposal Facility No. 2 
expansion will be provided as follows: 

1. A well will be located just north of the waterway on the west side of the 
disposal area. 

11. A well will be located west of the area where the northern and southern 
portions of the disposal area meet. 

111. A well will be located on the northern side of the area approximately 250 
feet west of the northeast comer of the disposal area. 

These wells will be located approximately 30-35 feet from the edge of the 
impoundment and screened in the first water bearing zone beneath the 
elevation of the bottom of the refuse disposal area. The locations of the wells 
are shown on Drawing No. B05-330-M8. 

5. The Applicant should modify the groundwater monitoring plan for Jvfonitoring Well No. GW-5 
as well as the monitoring wells required in accordance with Item No. 4 above to include 
monitoring during six (6) separate sample events within one year(approximately bi-monthly) 
prior to the placement ofrefasefor the inorganic parameters listed in Table A to establish 
background concentrations. Following completion of these background monitoring 
requirements, quarterly monitoring for the parameters listed in Table B should be proposed: 
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Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chloride 
Chromium 
Cobalt 
Copper 

Chloride 
Iron 
Manganese 

TABLE A 
Cyanide 
Fluoride 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 

TABLEB 

Sulfate 
Thallium 
Total Dissolved Solids (TDS) 
Vanadium 
Zinc 
pH 
Alkalinity 
Acidity 
Hardness 
Static Water Level 

Total Dissolved Solids (TDS) 
pH 

Acidity 
Hardness 

Sulfate Static Water Level 
Alkalinity 

The groundwater monitoring plan for Monitoring \Veil No. GW-5 as well as the 
proposed monitoring wells will be sampled during six ( 6) separate sample events 
within one year(approximately bi-monthly) prior to the placement ofrefuse for 
the following inorganic parameters: 

Antimony Cyanide Sulfate 
Arsenic Fluoride Thallium 
Barium Iron Total Dissolved Solids (TDS) 
Beryllium Lead Vanadium 
Boron Manganese Zinc 
Cadmium Mercury pH 
Chloride Molybdenum Alkalinity 
Chromium Nickel Acidity 
Cobalt Selenium Hardness 
Copper Silver Static Water Level 

Following completion of these background monitoring requirements, quarterly 
monitoring for the following parameters are proposed: 

Chloride 
Iron 
Manganese 

Total Dissolved Solids (TDS) 
pH 
Sulfate 

Acidity 
Hardness 
Static Water Level 
Alkalinity 
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6. A statistical representation of existing water quality must be established using the method 
outlined in Attachment 1 for Monitoring Weli No. GW-5 as well as the monitoring wells required 
in accordance with Item No. 4 above. This method should be used to determine the 95 percent 
confidence limit for each parameter. The Applicant should commit to submitting the results of 
the calculations within 90 days of completion of background monitoring. 

A statistical representation of existing water quality will be established using the 
method outlined below for Monitoring Well No. GW-5 as well as the proposed 
monitoring. This method will be used to determine the 95 percent confidence 
limit for each parameter. The results of the calculations will be submitted to the 
Illinois Environmental Protection Agency within 90 days of completion of 
background monitoring. 

MONITORING WELL METHODOLOGY 

A. This method should be used to predict the confidence limit when single groundwater 
samples are taken from each monitoring (test) v.:~ll. 

I. Detennine the arithmetic mean ( X b) of each parameter for the background 
sampling period. If more than one background weH is used, an equal number of 
samples must be taken from each well. 

2. 

X +X + ... X 
x. , , " 

n 

ll ,1.., ___ , ....... , .... 
X b = Average background value for a given chemical parameter 

X11 - Background values for each sample 

n = Number of background samples taken 

Calculate the background varinnce (Sb 2) and standard deviation (Sb) for each 
parameter using the values (X0) from each background sample of the well(s) as 

follows: 

3. Calculate the upper confidence limit using the following fonnula: 

4. 

CL"" Xb ±tJX/J +11+1/n(S1,) 

Where: 

CL= upper confidence !imit prediction 
(upper and lower limits should be calculated for pH) 

t = one-tailed t value at lhe required significance 
)e\'el and at n-1 degrees of freedom from Table 1 
(a two-tailed r value should be used for·pH) 

If the vah1e of anv routine par:tmeter for any monitoring \Vel\ exceeds the upper 
confidence limit f~r that parameter, the permittce shall conclude that a statistically 
significant change has occurred at that well. 
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7. The Applicant should provide technical justification for allo,l'ing the planned subsidence 
associated with long wall mining beneath the proposed refuse disposal areas at this facility. 
This discussion should address in detail the affects of subsidence on the permeability of the 
foundation soils. 

The intent of the plan, as submitted, is to longwall mine beneath the refuse area 
under one of two scenarios. The first is that a refuse cell is constructed, filled 
with fine coal refuse and the impounding capability is eliminated. No mining will 
occur until such time that the impounding capability is eliminated. The second 
scenario is to mine beneath the area prior to creating an impoundment. The area 
will be longwall mined and will have subsidence prior to creating an 
impoundment. Mining beneath the North Cell will have occurred i ½ years prior 
to beginning pumping. Mining beneath the Middle Cell will have occurred 2.5 
years before pumping of fine coal refuse begins. 

8. As longwall mining with planned subsidence beneath the existing refuse disposal area would 
threaten the integrity of the existing impoundment, such mining is prohibited by the Agency. The 
Applicant should modify the underground mine plan for the area beneath the existing refase 
disposal are to eliminate the longwall mining in this area. 

The impounding capability of the southerly most cell currently under construction 
will be eliminated prior to longwall mining beneath it. It is anticipated that the 
fine coal refuse placement will be completed approximately 20 months prior to 
longwall mining. 

Refer to Part IV; Page 11 for additional information concerning the timing of the 
refuse construction and the longwall mining operation. 

9. Pursuant to 35 Ill. Adm. Code 620.450(b)(4)(C), groundwater underlyi11g a coal refuse 
disposal area may be deemed Class IV; however, Class II standards will apply outside the Class 
JV zone. The Applicant should provide contingency plans for the following: 

c. In the event that groundwater quality in private wells in the area is adversely 
impacted by a release of contaminants fi-o,n the refuse disposal area, the 
Applicant should include the replacement source for private well owners. 

In the event that groundwater quality in private wells in the area is 
adversely impacted by a release of contaminants from the refuse disposal 
area, a replacement well will be drilled or public water will be provided by 
the Applicant. The replacement water will be of at lease equal quality and 
quantity. 
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d The Applicant should provide a plan to minimize the impact to on-site 
groundwater in the event there is a release of contaminants fi'om the refuse 
disposal area, and propose a plan for preventing off-site migration of 
contaminants should such a release occur. 

Internal drains will be installed to minimize the phreatic surface inside the 
embankment. This water will be collected and discharged into the series 
of sediment structures aronnd the imponndment. The groundwater 
monitoring wells will be used to monitor the migration of contaminants. 

10. Pursuant to 62 Ill. Adm. Code 1817.49(a)(2), a registered professional engineer's seal is 
needed jar the responses to the above items. 

An Engineer's Certification is provided. 

Should you need any additional information, please do not hesitate to contact us. 

Sincerely, 

ALLIANCE CONSU~T1;1 G, [NC. 

~t"· ~---~ yltjz/4. / 1; ,,,,,= 
/ Step en M. Sutptrm 

Project Manager 

~~~<v(_ 
Claudio E. Yon . E. 
Senior Project anager 

SMS/CEY:jea 
Enclosures 

FILE: 07038-1 I 
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Illinois Department of 
Natural Resources 
One Natural Resources Way• Springfield, Illinois 62702-1271 
http://dnr.state.i!.us 

Mr. Michael Beyer 
Williamson Energy, LLC 
P.O. Box 99 
Johnson City, Illinois 62951 

December 14, 2007 

Re: Written Comments on Permit Application 

Dear Mr. Beyer: 

Rod R. Blagojevich, Governor 

Sam Flood, Acting Director 

As per 62 Ill. Adm. Code 1773.!3(b)(2)(A), enclosed are written comments received by the 
Department concerning the recent coal mining and reclamation operations permit application No. 
375 Revision No. 2, being reviewed at this time from !llinois Environmental Protection Agency, 
dated December 5, 2007. The enclosed comments are submitted for your information and will be 
part of the Department's findings. 

If you have any questions concerning these comments please contact me. 

EA:JSc:vb 
Enclosure 

! 2 1403Qj wpd 

Permit Coordinator 
Land Reclamation Di vision 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

1021 NORTH GRANO AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILuNO1s 62794-9276 - ( 217) 782-3397 

)AMES R. THOMPSON CENTER, 100 WEST RANDOLPH, SUITE 11-300, CHICAGO, IL 60601 - (312) 814-6026 

Roo R. BLAGOJEVICH, GOVERNOR DouGLAS P. Scon, D1RECTOR 

December 5, 2007 

Mr. Scott Fowler 
Illinois Department of Natural Resources 

Office of Mines and Minerals 

Land Reclamation Division 
One Natural Resource Way 

Springfield, Illinois 62702-1271 

Re: Williamson Energy, L.L.C. - Pond Creek No. I Mine 

ID:!'i1VOMM Permit No. 375, Revision No. 2 

IEP A Log No. 1465-07 

Dear Mr. Fowler: 

6i 8/993-7200 

The Illinois Environmental Protection Agency has completed its review of the above referenced project and 

finds that additional information and/or clarification is needed as follows: 

1. Part I, Page I of the application states that 16.52 acres will be added to the permit area; however, Part 

II(I) states that no additional area will be added to the permit. The cited acreage is apparently an 

Incidental Boundary Revision submitted separately. This apparent discrepancy should be corrected to 

provide consistency with the remainder of the application which states that no area is being added. 

2. It does not appear sediment control plans are adequate to prevent effluent violations or to comply with 62 

Ill. Adm. Code 1817.46(b)(I). 

a. Sediment ditches are proposed in lieu of sediment ponds. Impounding structures, whether a pond or 

ditch, receiving drainage from coal mine affected areas should provide a minimum average detention 

time of 8 hours for runoff from a 10 year, 24 hour precipitation event, plus a sediment storage volume 

of0.I ac-ft per disturbed acre for impoundments to be functional in excess of three (3) years. The 

sediment ditches as designed do not provide adequate volume to meet these criteria. 

The Applicant should revise the sediment contra I plan to include sufficient detention and sediment 

storage volume in accordance with the above guidelines to insure compliance with 62 ill. Adm. Code 

l 784.13(b )(9) as it pertains to effluent contaminant concentrations. It is also noted that flow from the 

internal drains should be considered and addressed in the revised impoundment designs. 

b. Disposal of accumulated sediments from sediment ditches was not discussed in Part IV(7)(G) of the 

application. Since sediment collecting in the ditches will be affected by refuse, a discussion should 

be provided regarding proper disposal of this material. 

The Applicant should submit a plan for sediment ditch cleanout material disposal that will comply 

with 62 Ill. Adm. Code 1817.81(a)(l) and prevent contamination of surface water . 

.... ',..., t• "} {·'/_, 
'-& V ~ /-)· :\],!y-~(-'\ ~t? f)- tJ IY-Ov"-)• 

Y:t t,2it"t"'-'~' 
! I \,' -;;n .\ o, -- ,:,h ./.-;",.fNi~ 

R0Cl(f0'1:0 - 430TNO?ili' f.&i'h--S'iJ&t; Rodefcrcf,lL &J1j3-(815l 98i-77&0 • DES Pl.Ar1,,1:s -951 i W. Harrison St, Des Plair.es, IL 60016 - (847) 294-4000 

ElC(N - 595 South Stale, Elgin, fl 60'l ri - ($47} 608-313 'f • PtCRlA - 5415 N. Univer~ily St, Peoria, ll 616-J 4- (309) 6.93-5463 

BUREAU Of LAND - PEOl!IA - 7620 N. University St., Peorfa, ll 61614 - (309} 693-S462 • CHAMPAIGN - 2125 Somh First Streei, Champafgn, JL 61820_i217) 278-5800 

SPR!NO1fan - 4500 S. Six!h Street Rd., Springfield, !l 62706 - {21 7) 786-6892 • COl!.::-.S\lltU. - 2009 ,\1ail Street, Collinsville, !l 622J4 - (616) 346~5120 

1 
•• ' { • ,t.,.1f-Rr0N[' 1:3,99 'Cj· Main St., Suite 116, Marion, IL 62959 -· (616) 991-7200 

,, :, t .UuJ-_•.c·r. C"' . """'"' L _ 
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c. Appropriate design information to comply with 62 Ill. Adm. Code l 8 l 7.49(c), for the discharges 
from Outfall O 11 does not appear to have been provided. The Applicant should provide design 
information for a 25 year, 6 hour precipitation event for discharges from Outfall O 11. The Applicant 
should also note additional design information required by Item No. 3(c) below. 

d. The location of the decant pipe depicted on Drawing B07..038-M6 appears to be at an elevation of 
520 MSL with a flow path down the side slope of the embankment which does not appear to be a 
designed channel. The Applicant should provide design information to demonstrate that all flow 
paths and channels are adequate to safely convey the discharges from the decant pipe to an 
appropriately designed sediment ditch. In addition, areas that may be subject to erosion due to 
concentrated flows, such as the flow from the decant pipe, should be identified on an appropriate map 
or drawing, and a detailed discussion of erosion control measures should be provided regarding such 
areas. 

3. Complete plans and designs for proposed Ontfall 011 from the sediment ditches do not appear to be 
provided in the application .. The following information should be provided for proposed Outfall O 11 to 
insure compliance with 62 Ill. Adm. Code 1817.42. 

a. Sulfate concentrations of 200 mg/I as estimated in the Schedule A (submitted in correspondence 
dated September 12, 2007) are not likely to be representative of concentrations expected in runoff 
from c.oal refuse. The Applicant should revise this estimate with consideration of the effects of 
drainage from coal "refuse and underdrains. 

b. As the unaffected receiving stream watershed upstream of Outfall O 11 consists of only approximately 
I 6 acres which appears insufficient to provide beneficial mixing, the permit effluent limit will be 
established equal to the sulfate water quality standard. Therefore, to determine the applicable sulfate 
water quality standard, three (3) samples of the effluent from a similar discharge will be required to 
be analyzed for hardness, sulfate and chloride. It appears that discharges from Pond 006 which 
receives flow from the south refuse area may likely be similar to the discharges expected from 
proposed Outfall O 11 and would be acceptable for the required analyses. 

c. In general, in accordance with 62 Ill. Adm. Code I 817.49 the sedimentation ditches are to be 
designed with a treatment volume adequate to provide an 8-hour detention time for a 10 year, 24 hour 
precipitation event, with a discharge structure capable of safely discharging the flow from a 25 year, 
6 hour precipitation event as discussed and required in Item No. 2(c) above. However, as 
impounding structures and drainage control structures in the watershed of the sediment ditches and 
Outfall O I 1 requires designs to safely convey the flow from a 100 year, 6 hour precipitation event, the 
Applicant should also provide design information for this precipitation event to demonstrate that the 
sediment ditches and discharge structure (Ontfall OJ I) are adequate to safely convey this flow. 

d. The Antidegradation Assessment for the modified NPDES Permit to incorporate proposed Outfall 
01 I for this facility will require "Assessments of Alternatives for Less Increase in Loading or 
Minimal Environmental Degradation." Therefore, a detailed alternatives analysis is required for the 
proposed increase in loading from proposed Outfall O 11. This alternatives analysis should include a 
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detailed discussion of all alternatives considered to the proposed discharge, and the justification for 

the option selected. In order that all reviewers have this information available, the Applicant should 

submit the required Alternatives Analysis with the modification responses. 

4. Additional groundwater monitoring and reporting for the proposed refuse area will be required as follows: 

a. Monitoring Well No. GW-6 may be abandoned as requested; however, a new well should be 

constructed north of the current Well No. GW-6 location and south of Refuse Disposa!Facility No. I. 

The new well should be finished at a lower elevation within the water bearing zone in order to obtain 

up-gradient water quality data. The Applicant should commit to const."Ucting this replacement for 

Well No. GW-6 in the described location. 

b. The Applicant should commit to installing three (3) additional monitoring wells for the Refuse 

Disposal Facility No. 2 expansion as follows: 

i. A well should be located just north of the waterway on the west side of the disposal area. 

ii. A well should be located west of the area where the northern and southern portions of the 

disposal are., meet. 

iii. A well should be located on the northern side of the area approximately 250 feet west of the 

northeast comer of the disposal area. 

The wells described above should be located 30-35 feet from the edge of the impoundment and 

screened in the first water bearing zone beneath the elevation of the bottom of the refuse disposal 

area. 

5. Toe Applicant should modify the groundwater monitoring plan for Monitoring Well No. GW-5 as well as 

the monitoring wells required in accordance with Item No. 4 above to include monitoring during six ( 6) 

separate sample events within one year (approximately bi-monthly) prior to the placement of refuse for 

the inorganic parameters listed in Table A to establish background concentrations. Following completion 

of these background monitoring requirements, quarterly monitoring for the parameters listed in Table B 

should be proposed. 

Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chloride 
Chromium 
Cobalt 
Copper 

TABLE A 

Cyanide 
Fluoride 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 

Sulfate 
Thallium 
Total Dissolved Solids (TDS) 
Vanadium 
Zinc 
pH 
Alkalinity 
Acidity 
Hardness 
Static Water Level 
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Chloride 
Iron 
Manganese 

TABLEB 

Total Dissolved Solids (TDS) 
pH 

• Sulfate 

Acidity 
f{ardness 
Static Water Level 
Alkalinity 

6. A statistical representation of existing water quality must be established using the method outlined in 

Attachment 1 for Monitoring Well No. GW-5 as well as the monitoring wells required in accordance with 

Item No. 4 above. This method should be used to determine the 95 percent confidence limit for each 

parameter. The Applicant should commit to submitting the results of the calculations within 90 days of 

completion of background monitoring. 

7. The Applicant should provide technical justification for allowing the planned subsidence associated with 

long wall mining beneath the proposed refuse disposal areas at this facility. This discussion should 

address in detail the affects of subsidence on the permeability of the foundation soils. 

8. As longwall mining with planned subsidence beneath the existing refuse disposal area would threaten the 

integrity of the existing impoundment, such mining is prohibited by the Agency. The Applicant should 

modify the underground mine plan for the area beneath the existing refuse disposal area to eliminate the 

longwall mining in this area. 

9. Pursuant to 35 Ill. Adm. Code 620.450(b )( 4)(C), groundwater underlying a coal refuse disposal area may 

be deemed Class IV; however, Class II standards will apply outside the Class IV zone. The Applicant 

should provide contingency plans for the following. 

a. In the event that groundwater quality in private wells in the area is adversely impacted by a release of 

contaminants from the refuse disposal areas, the Applicant should include the replacement source for 

private well owners. 

b. The Applicant should provide a plan to minimize the impact to on-site groundwater in the event there 

is a release of contaminants from the refuse disposal area, and propose a plan for preventing off-site 

migration of contaminants should such a release occur. 

I 0. Pursuant to 62 Ill. Adm. Code! 8 l 7.49(a)(2), a registered professional engineer's seal is needed for the 

responses to the above items. 

A review letter is being sent to the applicant concerning the above items as they pertain to Agency 

requirements. A copy of this letter will be sent to your Office. 

The mine related activities, as proposed, are required to be permitted in accordance with 35 Ill. Adm. Code: 

Subtitle D of the Illinois Pollution Control Board Rules and Regulations. Since this application is considered 

to be an application for such permit from this Agency, please notify us of any action taken by your Office. 
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Williamson Energy, L.L.C. - Pond Creek No. 1 Mine 
IDNRJOMM Permit No. 375, Revision No. 2 
IEPA Log No. 1465-07 
December 5, 2007 
Page 5 

Should you have any questions or comments regarding the above, or need any additional information 
concerning Agency requirements, please contact Environmental Protection Engineer, Bob Kerr at 2 I 7 i786-
6892 or 

Sincerely, 

Illinois Environmental Protection Agency 
Mine Pollution Control Program 
Permit Section 
2309 West Main Street, Suite l 16 
Marion, lllinois 62959 

<?t:t:.~~ 
Manager, Permit Section 
Mine Pollution Control Program 
Bureau of Water 

LDC:jkb/4673c/12-05-07 

cc: Bryan T. Martindale - lDNR 
Steve Chard - DOA 
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ATTACHMENT 1 

A. This method should be used to predict the confidence limit when single groundwater 
samples are taken from each monitoring (test) V{~ll. 

I. Determine the arithmetic mean ( X b) of each parameter for the background 
sampling period. If more than one background well is used, an equal number of 
samples must be taken from each well. 

x +x + ... x 
X 

_ 1 2 n 
b -

11 Tl~ --- • 
Vfl..l\.,l.l,,,. 

n 

X b = Average background value for a given chemical parameter 

Xn - Background values for each sample 

n = Number of background samples taken 

2. Calculate the background variance (Sb2) and standard deviation (Sb) for each 
parameter using the values (Xn) from each background sample of the well(s) as 
follows: 

- 2 - 2 2 
(X -Xb) +(X -Xb) + ... +(X -X) 

S
2_ 1 2 11 b 

b - n-1 

3. Calculate the upper confidence limit using the following formula: 

CL; xb ±t✓X• + 11 +1/n(s.; 

Where: 

CL = upper confidence limit prediction 
(upper and lower limits should be calculated for pH) 

t = one-tailed t value at the required significa11ce 
level and at n-1 degrees of freedom from Table 1 
(a two-tailed t value should be used for pH) 

4. If the value of any routine parameter for any monitoring well exceeds the upper 
confidence limit for that parameter, the permittee shall conclude that a statistically 
significant change has occurred at that well. 
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5. For background values that are less than the Method Detection Limit (MDL), a 
value of one-half (1/2) the MDL shall be substituted for each background value 
that is reported as less than the MDL. All other computations shall be calculated 
as given above. 

B. If all background values are less than the MDL for a given parameter, the Practical 
Quantitation Limit (PQL), as given in 35 Ill. Adm. Code Part 724, Appendix I, shall be 
used to evaluate data from monitoring wells. If an analytical result from any monitoring 
well exceeds two (2) times the PQL for any single parameter, or if it exceeds the PQLs for 
two or more parameters, the permittee shall conclude that a statistically significant change 
has occurred. 

Table 1 
Standard I-Tables Level of Significance 

t-values t-values 
Degrees of freedom (one-tail) (two-tail)* 

99% 95% 99% 95% 
4 3.747 2.132 4.604 2.776 
5 3.365 2.015 4.032 2.571 
6 3.143 1.943 3.707 2.447 
7 2.998 1.895 3.499 2.365 
8 2.896 1.860 3.355 2.306 
9 2.821 1.833 3.250 2.262 

10. 2.764 1.812 3.169 2.228 
11 2.718 1.796 3.106 2.201 
12 2.681 1.782 3.055 2.179 
13 2.650 1.771 3.012 2.160 
14 2.624 1.761 2.977 2.145 
15 2.602 1.753 2.947 2.131 
16 2.583 1.746 2.921 2.120 
17 2.567 1.740 2.898 2.110 
18 2.552 1.734 2.878 2.10] 
19 2.539 1.729 2.861 2.093 
20 2.528 1.725 2.845 2.086 
21 2.518 1.721 2.831 2.080 
22 2.508 1.717 2.819 2.074 
23 2.500 1.714 2.807 2.069 
24 2.492 l. 71 l 2.797 2.064 
25 2.485 1.708 2.787 2.060 
30 2.457 1.697 2.750 2.042 
40 2.423 l .684 2.704 2.021 

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

*For pH only when required. 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Ernie Ashby 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Land Reclamation Division 
One Natural Resources Way 

Springfield, IL 62702-1271 

February 20, 2008 

Project No. B07-038-1413 

Supplemental Information Dated Februarv 20. 2008 
Significant Permit Revision 2 

Williamson Energy. LLC - Permit No. 375 
Pond Creek Mine No. 1 

Williamson Countv. Illinois 

Dear Mr. Ashby: 

On behalf of our client, Williamson Energy, LLC, please find enclosed three copies of 
Supplemental Information dated February 20, 2008 for Significant Permit Revision No. 2 for the 

construction of the Coal Refuse Disposal Facility No. 2 for Permit No. 375. This information is 

provided in response to your letter dated December 14, 2007 to Mr. Michael Beyer. 

In an effo1i to coordinate the review of subject application with other state agencies and 
divisions, additional copies of the supplemental information have been sent to Mr. LaiTy Crislip -
IEPA, Bill Buscher - !EPA, Ronald Morse - !EPA and Rod Johnston - IDNR/Water Resources. 

We trust that the additional information provided addresses your concern and is acceptable to the 

Illinois Depaitment of Natural Resources. 

If you have any questions, or require additional information, please contact us. 

124 Philpott Lane • Raleigh Counly Airport lndustrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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Mr. Ernie Ashby 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Page 2 
February 20, 2008 

Respectfully submitted, 

ALLIANCE CONSULTING, [NC. 

f7 (l 

p~07J:;£) 
1 Steph n M. Sutphi✓ 

Project Manager 

// 

~7-
Sr. Project Manager 

SMS/CEY:jea 
Enclosures 

cc: James Plumley, Mach Mining wo/enclosures 
Darin Martin, IDNR wo/enclosures 

FILE: 07038-12 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Ronald Morse 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
2309 West Main Street, Suite 116 
Marion, IL 62959 

February 20, 2008 

Project No. B07-038-1413 

Supplemental Information Dated Februarv 20. 2008 
Si£mificant Permit Revision 2 

Williamson Energy. LLC - Pem1it No. 375 
Pond Creek Mine No. I 

Williamson County. Illinois 

Dear Mr. Morse: 

On behalf of our client, Williamson Energy, LLC, please find enclosed three copies of Supplemental 
Information dated February 20, 2008 for Significant Permit Revision No. 2 for the construction of the 
Coal Refuse Disposal Facility No. 2 for Permit No. 375. This information is provided in response to a 

letter from Ernie Ashby dated December 14, 2007 to Mr. Michael Beyer transmitting comments dated 

December 5, 2007 from Mr. Lany Crislip, Manager, Pennit Section, Mine Pollution Control Program 

( copy attached). 

In an effort to coordinate the review of subject application with other state agencies and divisions, 

additional copies of the supplemental information have been sent to Mr. Lany Crislip - IEP A, Bill 
Buscher - !EPA, Scott Fowler - IDNR, via Ernie Ashby, and Rod Johnston - IDNR/Water Resources. 

We trust that the additional information provided addresses your concern and is acceptable to the 

Illinois Environmental Protection Agency. 

If you have any questions, or require additional information, please contact us. 

124 Philpott Lane • Raleigh County Airport lndustrial Park • Beaver, 'NV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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Mr. Ronald Morse 

ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
Page2 
February 20, 2008 

Respectfully submitted, 

ALLIANCE CONSULTING, ]NC. 

J, ';( 4i~ ?J? /k-r..,,,,..--.~J;-
iephen M, Sutphin 

Project Manager 

r f:1~z;(L_ 
Claudio E, Yon 
Sr. Pi·oject Man 0 er 

SMS/CEY:jea 
Enclosures 

cc: James Plumley, Mach Mining wo/enclosures 
Darin Martin, IDNR wo/enclosures 

FILE: 07038-14 
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AllianceO 
.t--t .,, .... 
1.....,onsucnng, 1nc. 

Engineers · Constructors · ScientLc;ts 

Mr. Bill Buscher 

ILLINOIS ENVIRONMENTAL 

PROTECTION AGENCY 
1021 N. Grand, East 

Springfield, IL 62794-9276 

February 20, 2008 

Project No. B07-038-1413 

Supplemental Information Dated February 20. 2008 

Si2:nificant Pe1mit Revision 2 

Williamson Enern:v. LLC - Permit No. 375 

Pond Creek Mine No. 1 

\Villiarnson Countv. Illinois 

Dear Mr. Buscher: 

On behalf of our client, Williamson Energy, LLC, please find enclosed three copies of Supplemental 

Infonnation dated February 20, 2008 for Significant Permit Revision No. 2 for the construction of the 

Coal Refuse Disposal Facility No. 2 for Permit No. 375. This information is provided in response to a 

letter from Ernie Ashby dated December 14, 2007 to Mr. Michael Beyer transmitting comments dated 

December 5, 2007 from Mr. Larry Crislip, Manager, Pe1mit Section, Mine Pollution Control Program 

(copy attached). 

In an effo1t to coordinate the review of subject application with other state agencies and divisions, 

additional copies of the supplemental info1mation have been sent to Mr. Lairy Crislip - IEPA, Scott 

Fowler - IDNR, Ronald Morse - IEPA, via Ernie Ashby and Rod Johnston - IDNR/Water Resources. 

We trust that the additional information provided addresses your concern and is acceptable to the 

Illinois Environmental Protection Agency. 

If you have any questions, or require additional information, please contact us. 

124 Philpolt Lane • Raleigh County Airport Industrial Park • Beaver. V./V 25813-9502 • TELE: (304) 255-049! • FAX: (304J 255-4232 
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Mr. Bill Buscher 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
Page2 
February 20, 2008 

Respectfully submitted, 

/7_ 

~~ 
Sr. Project Manager 

SMS/CEY:jea 
Enclosures 

cc: James Plwnley, Mach Mining wo/enclosures 
Darin Martin, IDNR wo/enclosures 

FfLE: 07038-16 
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AllianceO 
~ -1,• T vonsucnng, 1nc. 

Engineers · Constructors · Scientists 

Mr. Rod Johnson 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Water Resources 
One Natural Resources Way 
Springfield, IL 62702-1271 

February 20, 2008 

Project No. B07-03 8-1413 

Supolemental Information Dated Februarv 20. 2008 
Significant Pennit Revision 2 

Williamson Enernv. LLC - Permit No. 3 75 
Pond Creek Mine No. 1 

Williamson County. Illinois 

Dear tvfr . .Toluison: 

On behalf of our client, Williamson Energy, LLC, please find enclosed three copies of Supplemental 
Information dated February 20, 2008 for Significant Permit Revision No. 2 for the construction of the 

Coal Refuse Disposal Facility No. 2 for Permit No. 375. This infmmation is provided in response to a 
letter from Ernie Ashby dated December I 4, 2007 to Mr. Michael Beyer transmitting comments dated 

December 5, 2007 from Mr. Larry Crislip, Manager, Pe1mit Section, Mine Pollution Control Program 

( copy attached). 

In an effort to coordinate the review of subject application with other state agencies and divisions, 

additional copies of the supplemental information have been sent to Mr. Larry Crislip - IEP A, Bill 
Buscher - !EPA, Ronald Morse - IF.PA and Scott Fowler - IDNR via Ernie Ashby. 

We trnst that the additional information provided addresses your concern and is acceptable to the 

Illinois Department of Natural Resources. 

If you have any questions, or require additional information, please contact us. 

124 Philpotl Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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Mr. Rod Johnson 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Page2 
February 20, 2008 

Respectfully submitted, 

ALLIANCE CONSULTING, [NC. 

1/ ;? J;:£) /1 J,fi:, 
./4ephen M. Sutphin/ 
Project Manager 

~ < d _________ 
Claudio E. Yon 7 
Sr. Project Mana,ger 

SMS/CEY:jea 
Enclosures 

cc: James Plumley, Mach Mining wo/enclosures 
Darin Martin, IDNR wo/enclosures 

FILE: 07038-13 
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SUPPLEMENTAL INFORMATION 

PART I; PAGE 1 
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State of Illinois 
Department of Natural Resources 

Office of Mines and Minerals 
Land Reclamation Division 

One Natural Resources Way 
Springfield, IL 62702-1271 

APPLICATION FOR SURFACE COAL MINING AND RECLAMATION OPERATIONS 
INCIDENTAL BOUNDARY REVISION IBR-1 

PARTI 

DATE: ___ .:_1-_,_-_o_:t,,::__ _______ _ 

NOTICE : This state agency is requesting disclosure of information that is necessary to accomplish 

the statutory purpose as outlined under Ill. Rev. Stat. 1987 Ch. 96 1/2, par. 7901.01 et seq. 

Disclosure of this information is voluntary, however failure to comply may result in this form not 

being processed. This form has been approved by the Forms Management Center. 

1) A) General Information 

(±)(We )(The) Williamson Energy LLC 
(Name of Company, Corporation, Partnership or Individual) 

430 Harper Park Drive, Beckley, WV 25801 
(Address) 

(304) 255-7458 
(Telephone Number) 

hereby submit application for an Incidental Boundary Revision to Permit --~3~7~5 __ 

Name of Mine Pond Creek No. 1 

MSHA No. -~l~l-~0=3~14~1~---

I, ---,----,---,-----=-'l\f."-',i"'c,,h,,:ae"'l'-'J"-.-"B<>e'-'y-"e=--r _____________ u,nder penalty 
(vice president or his duly authorized representative under the existing pennit) 

of perjury declare that all information provided in this application is true and correct to the best of 

my knowledge. 

CEO 
Title 

Surface Area: 
ADDITIONAL ACRES REQUESTED N / A EXISTING PERMIT ACREAGE~---
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SUPPLEMENTAL INFORMATION 

PART I ATTACHMENT I.IO.A - AFFIDAVIT 
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Attachment I.4.A 

(I) (We) -----'-"M""ic""h"a"'e"'l Je.,.._,aB,,e:J..y,,,er'----------------------
(Individual or Individuals) 

under penalty of perjury declare on behalf of the applicant, _____ W!!2i,,ll"'iam""'"soscn"--"E'-'n,.,e""r5gy.r...,Le,LecC"'-----~ 
that said applicant has valid documents which bestow upon the applicant a legal right to enter and commence surface 

coal mining and reclamation operations upon lands contained in the proposed !BR area, and such legal right is not in 

any way the subject of pending court litigation. 

S!nature f\ritle 

State of~~ 

County of _ __,?~c..._\_.,v,._~\l)c:.....:<.=--c..-<-_V)_.,__ __ _ 

Signed by and subscribed to before me on _____ ..:.\_\,._, 1 __ \--1,,..o_B=---------
(datc) 

by ____ ~\-\__i_c;_~-'---'e.."-'\,_,....--:-_~_. -~f----='----'-....j'l-'-.12.=-.r __________ _ 

(name of person) 

.,i-""•~°"' RHIANNON SIEGEL 
'!'.. ~"" MY COMMISSION# OD553303 
'1',;.v:fl?',t::i 1-S::. )) <on\.1:i<I> D,'.PIR!;?,(Ml 7, 2010 

(407) 398-0153 Florida Notary Sel'Vice.com 
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SUPPLEMENTAL INFORMATION 

PART I ATTACHMENT 1.10.B-ENGINEER CERTIFICATION 
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Attachment I.4.B. 

ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attachments, and supplements was done 
by me or under my direct supervision. 

I further certify to the best of my knowledge all such design is in accordance with all applicable local, state and federal 
laws, rules and regulations. I have placed an "X" in the box below if that 
item is relevant. 

D Whereas the Reclamation Plan calls for an alternative land use, I also certify the plans to conform to applicable 
accepted standards for adequate land stability, drainage, vegetative cover, and aesthetic design appropriate for 
the post-mining use of the site. 

D Whereas the operation proposes disposal of spoil or waste materials in areas other than mining workings or 
excavations, I also certify such fills are designed in accordance with recognized professional standards and all 
applicable laws. 

Certification of Illinois Environmental Protection Agency-35 Ill. Adm. Code 405.104(a) Permit. In my 
professional judgement, the plans and specifications submitted as part of this application describe an operation 
which will meet all applicable effluent and water quality standards. I certify that I am familiar with all of the 
plans, specifications, reports, and maps submitted as part of this application and that said plans, etc. are 
accurate insofar as they represent existing conditions. 

124 Philpott Lane. Beaver. West Virginia 25801 
Address 

Sigl1ature Date 
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SUPPLEMENTAL INFORMATION 

PART III; PAGE 7, SCHEDULE A, WATER DATA AND ASSESSMENTS OF 

ALTERNATIVES FOR LESS INCREASE IN LOADING OR MINIMAL 
ENVIRONMENTAL DEGRADATION 
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3) Surface Water Monitoring Program 

a) Has an N.P.D.E.S. permit been applied for? 
Yes X No ____ _ 

RESPONSE: "NPDES Permit has been issued. Additional copies of this revision has been 
submitted to IEPA for review. 

b) !) Has an N.P.D.E.S. permit been obtained? 
Yes__½_No ___ _ 

If yes, give the permit number, the date issued, the expiration date, and the 
number of discharge points monitored. If additional discharge points are 
proposed by this application, list discharge numbers. Locate on the Water 
Monitoring Map and number all discharge points for the proposed permit 
area. 

RESPONSE: NPDES Permit No. IL0077666 was issued on June 28, 2005. The permit will 
expire on July 1, 2010. The permit was issued for eight discharge points. 

2) In accordance with 35 Ill. Adm. Code 406.!0l(b), is the applicant 
requesting that monitoring and reporting be on the basis of grab samples? 

Yes X No ____ _ 

c) Are N.P.D.E.S. reports to be submitted to satisfy the reporting requirements? 
Yes X No ____ _ 

If yes, provide the NPDES monitoring program including sampling method, 
sampling frequency and parameters to be analyzed. if not, submit a proposed 
monitoring and reporting program. Discharge information sheet is given in 
Schedule A and/or form 2C or 2D. Schedule A should be completed for all 
proposed discharge points. An estimate of the expected discharge concentration 
for each listed parameter must be indicated (or marked NIA) and a basis for that 
estimation provided. 

RESPONSE: Refer to Schedule A for the expected discharge concentrations for each listed 
parameter. 

If ammonia is to be utilized in wastewater treatment, indicate the discharge(s) 
resulting from this treatment and provide an estimate of the expected 
concentration (mg/1) of ammonia nitrogen (as N) from the discharge(s). 

RESPONSE: NIA Ammonia will not be used for the treatment of wastewater. 

d) Give a brief description of the water sampling and flow measurement equipment 
which will be used to monitor the discharges. 

RESPONSE: Refer to the previously submitted information in Pem1it 375. 

e) List the name and address of the laboratories which will perform the effluent and 
ground water sampling analyses. 

Revised by sm, UCM-1 -Part III, Version 1/91, page 7 
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' 
" 

DISCHARGE LOCATION AND CHARACTERISTICS FOR NEW AND EXISTING MINES 
SCHEDULE A* 

;:·> ,>,>'<·<. :·,'-:·<:/'·>· .. ·-· 
.·· QUAARTER SECTION . · .. 

. ,f ····· . :.( ? < 

.. AVERA(;EFLOW(gpd)if i > 
discha·rgl!-dOes·-not resultJro'ni; .·:- ,:: 

I :.Pr:~CiPit~tiOJl}t·i:):::<:;,/:\}?/-\.:.:· 

·.•··~·Fto,yriiJd>•irci;;Ihii~g~···· 
·aoes. not·-r e_SulH~om"·Prf_cipi ta tt,.m. ; ; 

.-· .· :, 

-· Tributary :to . _.,-. --- . . . . .... ·. -- . ' . 

. ':'-.."•,,,;;/ .,. 
· · ~ribiitary .to 

'" ·-' 

006 

SW 

12 

8 South 

3 East 

Williamson 

Precipitation 

Precipitation 

Surface Runoff 
and Deep Mine 

Drainage 

Grab 

15 

200 

0.05 

3-6 

6-9 

0.1 

LO 

35 - 70 

1500 

1000 

500 

Unnamed 

Pond Creek 

Big Muddy 
River 

Ohio River 

If application is forNPDES permit USEPA form 2C or2D may also be required. 

Discharge# should correspond with NPDES discharge number and shall be shown on the mine operations map. 
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SUMMIT 
ENVIRONMENTAL 
SERVICES, n~c. 

CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
PDL: 
SAJ'11PLE ID: 
DATE SAMPLED: 

Mach Mining 
13172-1 
Stream Prior To Pond #6 Discharge 
01-05-08 

REPORT DA TE: 
COMMENT: 
SAMPLED BY: 
DA TE RECEIVED: 

TEST DESCRJPTION RESULT UNITS DETECTION METHOD 
LIMIT 

Sulfo1es 798 mg/1. 1.0 37.5.4 
Chlorides q• .J mg/L 325.3 
Hardness. TotaJ 336 rng/L 0.1 !30,2 

P.O. !lox 1002 
200 East Union Street 
t'i,farlon, lll1t1ois 62959 
Phone 1618) 997-9200 

F,1x ( 618 I '197-92(1-l 

\\lebsire: \\·wi,v,summiti:nviro.com 

01-08-08 
Surface \Vater 
Client 
0!-07-08 

DATE.' 
ANALYST 

01-07-08 BH 
01-07-08 BH 
01-07-08 BH 
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SUlVIMIT 
ENVIRONMENTAL 
SERVICES, INC. 

CHEMICAL ANALYSTS & CONSULTANTS 

CLIENT: 
l'DL: 
SAMPLE IU: 
DA TE SAlVIPLED: 

·-~·- ,., •-¥ 

TEST DESCRIPTION 

Sulfates 
Chfor~des 
Hardness, Tola] 

Mach Mining 
13172-2 
Strcmn Prior To Pond 116 Disd1.irgc 
0 l -06-08 

REPORT DA TK: 
COMMENT: 
SAMPLED BY: 
DA TE RECEIVED: 

RESULT UNITS DETECTION l\lET!IOD 
LIMIT 

720 mg,'l I .!J 375.4 
136 mg/l. 3:25.3 
352 mg.IL OJ 130.2 

P.O. lltt, 1m" 
200 Eas.1 Lin inn Street 

.\·l;;1ri(m. Ufim.,is 6295!} 
Phone 161 R) 997-9~/\(l 

Fax /6IR,1 9'17-920~ 

\Veb-.;ire; www.s:ununirr:nvim.i;;um 

Ol-08-08 
Surface Wmcr 
Client 
01-07-0R 

DATE.I 
ANAl,YST 

Oi-07-08 HH 
01-07-08 HJ-1 
01-07-08 Bil 
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CLIENT: 
PDL: 
SAMPLE ID: 
DATE SAi\'lPLED: 

Mach Mining 
13172-3 
Stream Prior To Pond //6 Oischarge 
01-07-08 

REPORT DA TE: 
COM t\i ENT: 
SAMPLED BY: 
DATE RECEIVED: 

TEST DESCRJPTJON 
RESULT L ..... UNITS 

DETi,CTION METHOD 
I.IMrf 

Sulfates 638 mg/L 1.0 375,4 
Chlorides 61 mg:'L J:?.5.3 
Hardness.. Total 2,w mg.IL O.l 13().1 

\Vehs.ite: 'i:\\\·\\·.summiie1wiro.com 

01-08-08 
Surface Wa,~r 
Client 
01-07-08 

DATE' I 
ANALYST 

01-07 •IJ8 llH 
()1-07•ll8 BH 
01-07,08 BH 
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-- The following Alternative Analysis is provided in support of the anti-degradation analysis required for 
the proposed NPDES permit modification associated with 
Williamson Energy, LLC - Pond Creek No. 1 Mine; IDNR/OMM Permit No. 375 and IEPA Log No. 
1465-07. 

The alternatives evaluated regarding this project are: 

1. Do not construct the refuse disposal facility. 

Williamson Energy LLC and its mine operator, Mach Mining LLC are obligated by contracts to 
mine and ship coal to its customers. In order to meet coal order specifications, the coal must be 
washed and the by-product of this procedure, fine and coarse coal refuse, must be disposed of. 
Coarse Coal Refuse Facility No. 2 is designed for this purpose. 

The option of not constructing Coal Refuse Disposal Facility No. 2 is not feasible given the 
financial investment and previous underground mining development. 

2. Construct the refuse disposal facility, but not have a runoff discharge. 

Coal Refuse Disposal Facility No. 2 is located on relatively flat terrain and the facility is positioned 
on the permitted area to provide maximum storage for the refuse. All drainage from the Coal 
Refuse Disposal Facility No. 2 will be directed to the proposed sediment control structures located 
around the outer perimeter of the facility to provide the required sediment control. The sediment 
control structures are inter-connected and only one outlet is proposed. 

Runoff from precipitation events and underdrain discharges will flow into the sediment control 
structures. Although the sediment control structures are designed for a 100-year/6-hour storm 
event, it is highly unlikely that a discharge can always be prevented. Therefore, this option does 
not appear to be feasible. 

3. Pump the water collected in the sediment storage ditches to a different discharge point. 

The permitted NPDES discharge point outlet from the Coal Refuse Disposal Facility No. 2 into an 
unnamed tributary of Pond Creek. The unnamed tributary of Pond Creek forks north of the 
railroad loop loadout tracks. One fork flows through the mine/preparation plant area and the other 
flows along the eastern side of the railroad loop and through the previously permitted refuse 
disposal area. Pumping water collected in the proposed sediment storage control structures to 
another discharge point will still discharge into the unnamed tributary of Pond Creek. Pumping the 
water from the proposed sediment control structures into tl1e abandoned Zeigler No. 4 Mine is not 
an option because to the agreement with IDNR to balance the inflow and the withdrawal of water 
from the mine to prevent differential subsidence. 

This option has been ruled out because drainage from the Coal Refuse Disposal Facility No. 2 site 
would still have to be pumped to one of the existing outlets, which discharge into the same 
receiving stream as the proposed Outlet O 11. Pumping drainage from the Coal Refuse Disposal 
Facility No. 2 site into the Zeigler No. 4 mine will not be feasible due to the intake/withdrawal 
agreement with IDNR. 
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4. Construct the proposed Coal Refuse Disposal Facility No. 2 as planned. 

The area on which the Coal Refuse Disposal Facility No. 2 is proposed was originally permitted for 
a future refuse disposal area. To maximize the permitted area for coal refuse disposal, Sediment 
Ponds 007 and 008 must be removed after sediment control structures (Ditch Nos. 1, 2, 3 and 4) are 
completed. Therefore, proposed Outlet 011 will replace Outlets 007 and 008. 

Pond Nos. 007 and 008 were permitted to accept drainage from the originally proposed refuse area, 
however, the ponds were only sized to treat 0.035 acre feet per disturbed acre plus a 10-year/24-
hour storm and the spillways were sized for a 25-year/6-hour storm. For Coal Refuse Disposal 
Facility No. 2, the proposed sediment control structures have been designed to treat 0.10 acre foot 
per disturbed acre plus retain an 8 hours of a 10-year/24-hour storm event. The sediment barriers 
inside the sediment control structures (ditches) and the spillway (Outlet 011) have been designed 
for a 100-year/6-hour storm. 

The proposed sediment ditch designs for the Coal Refuse Disposal Facility No. 2 should provide 
less environmental degradation than the originally approved drainage plan for Pond Nos. 007 and 
008. The sediment control structures have been sized according to cutTent regulations and policies, 
therefore an increase in loading is not expected. 

Additional drilling in the refuse area has been perfmmed and a groundwater report entitled 
"Supplemental Information for Permit No. 375" dated June 2007 was submitted to the IDNR and 
the IEP A. The report specifically addresses the absence of groundwater in the vicinity of the Coal 
Refuse Disposal Facility No. 1 and the Coal Refuse Facility No. 2 areas. Based upon the drilling 
information and the geologic cross sections, the strata beneath the area does not meet the criteria 
set forth in § 620.210 for classification as Class I: Potable Resource Groundwater and should not 
contaminate the groundwater system. 

5. Summary 

Of the four options evaluated, Option 4 has been selected. Option 4 will benefit the operation/permit 
in two ways. First, it will allow the permittee and its operator to continue to operate the mining 
operation and the refuse placement. Secondly, the proposed plan will eliminate two NPDES outlets 
and replacing the only one NPDES outlet, which should not increase the loading of the unnamed 
tributary, but maintain the cutTent loading. However, by properly designing and construction the 
proposed sediment contr·ol structures, the drainage control may decrease the loading of the unnamed 
tributary. 
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SUPPLEMENTAL INFORMATION 

PARTIV 
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PART JV 
OPERATIONS PLAN 

I) Proposed Operational Procedures and Methods for the Mine Over Its Projected Life 

Describe the type and method of mining procedures and proposed engineering techniques to be employed in 
the operation of the proposed mine. Describe the major equipment to be employed and how such 
equipment will be used in the different aspects of the mining operation. Provide an estimation of the 
anticipated annual coal production and anticipated coal production by tonnage once the mine is at full 
operational capacity. 

RESPONSE: This significant revision is being submitted to: (1) address the development of the 
area previously labeled the future refuse area; and, (2) to address the construction 
sequencing in regards to the longwall mining operation. The enclosed refuse 
plans are to address the construction and reclamation phase of the proposed Coal 
Refuse Disposal Facility No. 2. 

All other issues of the pennit have been addressed by the original permit 
application and the subsequent approved revisions. 

2) Mining Operations Plan for the Proposed Penni! Area 

Describe the proposed mining operations plan for the permit area in terms of the mining sequence, the 
employment of facilities, establishment and maintenance of erosion control facilities, air pollution control 
facilities, coal storage, cleaning and loading areas, location and placement of topsoil, spoil, coal waste, or 
other storage facilities. 

A) ]) Describe how each type of overburden (soil horizons, glacial drift and consolidated 
material) will be handled with regards to shaft excavations. 

RESPONSE: Refer to the original permit application and the subsequent approved revisions for 
the proposed mining operation. 

Refer to Part IV. 6 for additional information concerning the proposed Coal 
Refuse Disposal Facility No. 2. 

2) lftoxic materials have been identified as occurring in the overburden, describe how these 
materials will be handled to insure proper disposal. 

RESPONSE: NIA. No additional acreage is being added to the permit. 

B) I) Locate on the operations map all soil horizon storage areas and/or root medium 
stockpiles. Identify each storage area as to its content. 

RESPONSE: NIA. No additional acreage is being added to the permit. Refer to Map 6 S.F., 
Operations Plan Map for the location of all soil stockpiles. Stockpiles will have 
signs to identify the contents of the pile to prevent possible contamination of the 
soil materials. 
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2) Describe measures to be employed to prevent or minimize exposure of soil stockpiles to 
excessive water and wind erosion, unnecessary compaction and contamination by 
undesirable materials. 

RESPONSE: NIA. Topsoil removal in the vicinity of the proposed Coal Refuse Disposal 
Facility No. 2 has been addressed under a separate !BR application. 

3) Describe methods and treatment measures to be used on exposed areas where topsoil has 
been removed to prevent excess air and water pollution. 

RESPONSE: NIA. Topsoil removal in the vicinity of the proposed Coal Refuse Disposal 
Facility No. 2 has been addressed under a separate IBR application. 

C) The permit map and plans shall show the lands proposed to be affected within the proposed permit 
through the operation, according to the sequence of mining and reclamation and any change in a 
facility or feature to be caused by the proposed operations if the facility or feature was shown 
under 62 III. Adm. Code Sections 1783.24 through 1783.25. 

RESPONSE: Refer to Map 6 S.F., Operations Plan Map for the location of all lands proposed to 
be affected with the permit area. 

D) Show on the permit map or other designated map each area ofland for which a performance bond 
will be posted under 62 Ill. Adm. Code I 800. 

RESPONSE: Map 6 S.F., Operations Plan Map for the location of the proposed Coal Refuse 
Disposal Facility No. 2. 

E) Mining Operations Plan for the Proposed Shadow Area 

I) Provide a map at a scale of I inch to 1,000 feet or other scales as approved by the 
Department identifying the limits of the proposed shadow area (area from which coal is 
proposed to be extracted by underground mining methods). 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

2) Within the limits of the proposed shadow area identify all areas projected to be mined, at 
a minimum, during the term of the permit showing the proposed size, sequence and yearly 
projections for the development of underground workings. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

3) Subsidence Control Plan 

A) General Requirements 

I) Within the permit, shadow and adjacent areas are there structures or renewable resource 
lands? 

Yes ____ No _~X~--

lfyes, on the shadow area map described in 2,E, above, or other designated map, provide survey 
information which identifies all structures and renewable resource lands. Include all topographic 
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features at a maximum contour interval of 10 feet. Identify all surface and subsurface man made 
features within, passing through, or passing over the area in which underground mining operations 
are located or will be projected to be located. Such features shall include but are not limited to all 
buildings, facilities, roads, bridges, major electric transmission lines, pipelines, agricultural 
drainage tile fields, gas and oil wells and water wells. 

If no, provide evidence and support documentation that no structures or renewable resource lands 
exist as a result ofa survey conducted within these areas. 

RESPONSE: Refer to Map 6UG. 

2) Within the proposed permit, shadow or adjacent areas does the applicant intend to adopt 
mining technologies which provide for planned subsidence in a predictable and controlled 
manner? 

Yes_X __ No __ _ 

RESPONSE: Refer to Map 6UG. 

If yes, provide information requested under "Planned Subsidence", Subsection B. 

Ifno, provide information requested under "Subsidence Unplanned", Subsection C. 

If the applicant intends to conduct both planned and unplanned subsidence mining operations, both 
subsections B and C must be addressed. 

3) Provide geologic descriptions characterizing the thickness and lithology of the coal and 
overburden geological units throughout the shadow area. Provide stratigraphy test boring 
and core sampling log descriptions from the shadow area. Include the elevation and 
locations of the boring logs. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

B) Planned Subsidence 

1) Provide a detailed description of the mining technology used to produce planned and 
predictable subsidence? 

RESPONSE: Refer to the narrative submitted and approved in Revision No. I. 

2) Provide a description of factors (i.e. drift thickness variations, expected variations in 
extraction height, or presence of faults and their direction (strike & dip) in relation to 
mine panels, etc.) with supporting documentation which may influence the magnitude, 
extent and predictability of planned subsidence. Include data on predicted subsidence 
profiles and post- subsidence contours, including calculations on the predicted angle of 
draw. Provide a description of measures taken in the field to confirm the accuracy and 
reliability of predicted subsidence profiles. 

RESPONSE: Refer to the narrative submitted and approved in Revision No. I. 

3) On a plan base map(s), at a map scale of I inch to 400 feet provide a map of underground 
workings which locates all areas where planned subsidence mining operations are to be 
conducted. Include detailed information in regard to the location, length, width and 
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height of projected panel development and extraction areas. Give typical percentage of 
coal removed in planned subsidence extraction areas. 

RESPONSE: Refer to Map 6UG. 

4) On the I-inch to 400 feet plan base map(s) the infonnation regarding the location of 
features required in Parts a-d below is to be provided in relation to areas of planned 
subsidence. 

a) Identify all topographic features at a maximum contour interval of IO feet. 

b) Identify and label all impoundments with a storage capacity of20 acre-feet or 
more, or bodies of water with a volume of 20-acre feet or more. In a written 
narrative, provide infonnation which assures compliance with the requirement of 
Title 62 Ill. Adm. Code 1817.12l(d) to permit such proposed mining operations. 
If no such features exist, provide a specific statement indicating such. 

RESPONSE: Refer to Map 6UG. 

c) Identify and label all public road right-of-ways and cemeteries located within 
feet measured horizontally of surface areas of predicted planned subsidence. In 
a written narrative, provide information which assures compliance with the 
requirements of Title 62111. Adm. Code 176l.l land 12 as may be necessary to 
permit planned subsidence mining operations within the prohibited area. Jfno 
such features exist, provide a specific statement indicating such. 

RESPONSE: Refer to Map 6UG. 

d) Identify and label all occupied dwellings, public buildings and facilities, schools, 
churches, hospitals, community or institutional buildings, or public parks located 
within 300 feet measured horizontally of surface areas of predicted planned 
subsidence. If no such features exist, provide a specific statement indicating 
such. If such features do exist, include the following information as may be 
necessary: 

RESPONSE: Refer to Map 6UG. 

i) Provide a written narrative with support documentation which assures 
compliance with the requirements of Title 62 Ill. Adm. Code 1761.11 
and 12 as may be necessary to permit planned subsidence mining 
operations within the prohibited area. 

RESPONSE: Refer to Map 6UG. 

ii) Provide a written narrative which assures compliance with the 
requirements of Title 62 Ill. Adm. Code 1817 .121 ( d) as may be 
necessary to permit such proposed mining operations in relation to 
public buildings and facilities, schools, churches and hospitals. 
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RESPONSE: Refer to the narrative submitted and approved in Revision No. 1. 

5) Describe the anticipated effects of planned subsidence. 

a) Using the predicted magnitude, extent of planned subsidence profiles, 
post-subsidence contours and angle of draw provided in response to 4,B, above, 
provide a list of all structures and facilities located within the projected area of 
influence of the planned subsidence. The list provided must correspond to each 
panel or extraction area to be mined by planned subsidence mining methods and 
must cross-reference with surface structures and feature map(s). 

RESPONSE: Refer to the narrative submitted and approved in Revision No. I. 

b) Using the predicted magnitude, extent of planned subsidence profiles and 
post-subsidence contours provided in response to B, 2, above, locate and identify 
all areas of where surface subsidence impacts are projected to cause disruptions 
of surface drainage or drainage problems on a map(s) at a I II to 400' scale. 

RESPONSE: Refer to the nanative submitted and approved in Revision No. I. 

c) Describe any other anticipated effects of planned subsidence. 

RESPONSE: Refer to the narrative submitted and approved in Revision No. 1. 

6) Describe, if any, measures to be taken on the surface to prevent or minimize the effects of 
planned subsidence. 

RESPONSE: Refer to the narrative submitted and approved in Revision No. I. 

7) Describe measures to be taken to mitigate or remedy any subsidence-related material 
damages. 

a) Provide a description of mitigation measures to be taken to repair or compensate 
the owners of structures or facilities which sustain material damage caused by 
subsidence, including but not limited to the following: 

i) Compensate the owner of structures or facilities in the full amount of 
the diminution in value resulting from the subsidence. 

ii) Repair, restore, rehabilitate or replace damaged structures or facilities. 
iii) Compensation may be accomplished by the purchase prior to mining of 

a noncancelable premium prepaid insurance policy payable to the 
surface owner in the full amount of the possible material damage. 
Documentation of the purchase of such qualifying insurance must be 
provided. 

RESPONSE: Refer to the narrative submitted and approved in Revision No. I. 

b) Provide a description of measures adopted to control and correct material 
damage resulting from subsidence caused to surface lands, to the extent 
technologically and economically feasible, by restoring the land to a condition 
capable of maintaining the value and reasonable foreseeable uses which it was 
capable of supporting before subsidence. Also provide descriptions of specific 
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repair measures recommended to remedy anticipated material damages detailed 
in 7.a above. 

RESPONSE: Refer to the narrative submitted and approved in Revision No. 1. 

c) In conjunction with subsidence control plans to mitigate subsidence-related 
material damage to land and structures, provide a description of measures to be 
taken to determine the degree of material damage or diminution of value or 
reasonable foreseeable use of the surface. 

RESPONSE: Refer to the narrative submitted and approved in Revision No. 1. 

C) Subsidence Unplanned (Maximize Mine Stability) 

I) Describe the method of coal removal which is designed consistent with known technology 
to maximize mine stability to prevent or minimize subsidence and subsidence related 
damage so that if subsidence does occur it cannot be considered planned subsidence. 

RESPONSE: NI A. No additional mining acreage is being added to the permit. 

2) On the shadow area map(s) describe in 2,E, above, or other designated map show all areas 
where coal extraction as described above in 3,C, I is to occur. Include the following 
detailed information: 

a) Provide the location of mains, submains and extraction panels giving geometric 
sizes, dimensions and orientation including lengths, widths, and extraction 
heights of each. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

b) Identify and label all impoundments with a storage capacity of20 acre-feet or 
more, or bodies of water with a volume of20-acre feet or more, public buildings 
and facilities, churches, schools and hospitals. In a written narrative, provide 
information which assures compliance with the requirements of Title 62 Ill. 
Adm. Code 1817.121(d) as may be necessary to permit such proposed mining 
operations. If no such features exist, provide a specific statement indicating 
such. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

c) Provide calculations for the estimated potential angle of draw. 

RESPONSE: NI A. No additional mining acreage is being added to the permit. 

3) Provide information regarding proposed mining extraction geometries, including 
information on the dimensions of pillars, extraction widths of rooms, entries, and 
crosscuts, etc., for all mains, submains, panel entries and all development areas. Provide 
infonnation regarding the highest extraction percentage for each of the mining geometries 
proposed by the operator, if variations are proposed. Information is to include specific 
details of the effects of any proposed second mining operations on final mining 
geometries and extraction percentages. Map(s) at a scale of I inch to 400 feet (other 
scales as approved by the Department) are to be provided representing all proposed 
extraction geometries, including any proposed second mining. 
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Provide information regarding the design engineering of the various mining geometries 
proposed in 3,C,3 above in maximizing mine stability to prevent subsidence. Include the 
following: 

i) Detailed information regarding the specific methodology used to 
calculate mine stability with support documentation and design 
calculations. 

ii) Data concerning actual coal strengths typical of the coal to be mined 
and as this information relates to pillar design and stability. 

iii) Data regarding the strength and geotechnical characteristics of the 
actual mine floor and subfloor as it relates to mine design and stability. 
Information is to be included describing the thickness and lithology of 
the floor and subfloor units. 

RESPONSE: :N/ A. :No additional mining acieage is being added to the perniit. 

4) Provide detailed descriptions of subsidence control measures that will be taken to prevent 
or minimize subsidence and subsidence-related damage which includes, but is not limited 
to the following: 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

a) Backstowing or backfilling, include map locations; 

RESPONSE: NIA. No additional mining acreage is being added to the pennit. 

b) Leaving areas in which no coal is removed within the shadow area, including a 
description of the overlying area to be protected by solid coal blocks left in 
place. Identify any such areas by map locations; 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

c) Surface measures taken to prevent material damage or lessening of the value of 
reasonably foreseeable uses of the surface; 

RESPONSE: NI A. No additional mining acreage is being added to the permit. 

d) Monitoring, if any, to dete1mine the commencement and degree of subsidence so 
that other appropriate measures can be taken to prevent or reduce material 
damage. Include map locations of any proposed monitoring sites. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

5) Describe measures to be taken to mitigate or remedy any subsidence-related material 
damages. 

a) Provide a description of mitigation measures taken to repair or compensate the 
owners of structures or facilities which may be materially damaged by 
subsidence, including but not limited to the following: 
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i) Compensate the owner of structures or facilities in the full amount of 
diminution in value resulting from the subsidence. 

ii) Repair, restore, rehabilitate or replace damaged structures or facilities. 

iii) Compensation may be accomplished by the purchase prior to mining of 
a noncancelable premium prepaid insurance policy payable to the 
surface owner in the full amount of the possible material damage. 
Documentation of the purchase of such qualifying insurance must be 
provided. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

b) Provide a description of measures adopted to control and correct material 
damage resulting from subsidence caused to surface lands, to the extent 
technologically and economically feasible, by restoring the land to a condition 
capable of maintaining the value and reasonably foreseeable uses which it was 
capable of supporting before subsidence. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

c) In conjunction with the requirements to mitigate subsidence-related material 
damage to land, and structures provide a description of measures to be taken to 
determine the degree of material damage or diminution of value or reasonable 
foreseeable uses of the surface. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

4) Existing Structures 

A) Provide a description of each existing structure proposed to be used in connection with or to 
facilitate the surface coal mining and reclamation operations. The description shall include the 
following: 

I) Locate the structure on the operations map or other designated map, 

2) Provide plans of the structure detailing its current, pre-mining condition, 

3) Provide approximate dates, beginning and completion for construction of the structure, 
and 

4) Provide a showing that the structure meets the performance standards of either 62 Ill. 
Adm. Code Sections 1810 through 1828 or62 Ill. Adm. Code Sections 280-300 (Interim 
Regulation Program). The showing shall monitor data or other substantiating evidence. 

RESPONSE: NI A. Existing structures associated with this mining operation have been 
addressed in the original permit application and the subsequent approved 
rev1s10ns. 

B) For each structure proposed to be modified or reconstructed for use in connection with or to 
facilitate the surface coal mining and reclamation operations a compliance plan is required which 
shall include the following: 
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1) Design specifications for reconstruction or modification of the structure to meet the 
design and performance standards of 62 Ill. Adm. Code Sections 1810 through 1828. 

2) A schedule for reconstruction or modification of the structure showing dates for 
beginning and completing interim steps as well as final reconstruction, 

3) Provisions for monitoring the structure during and after modification to ensure that the 
performance standards of 62 Ill. Adm. Code Sections 1810 through 1828 are met, and 

4) A showing that the risk of harm of the environment or to public health or safety is not 
significant during the period of modification or reconstruction. 

RESPONSE: NIA 

5) Support Facilities 

A) Locate on a mining operations map each of the areas to be permitted for surface disturbance to 
facilitate the mining operation. Map shall include all support facilities including buildings, 
structures, conveyors, parking areas, coal preparation plants, yards, railroad spurs, on-site rail 
yards, each air pollution collection and control facility, each facility to be used to protect and 
enhance fish and wildlife and related environmental values, and each explosive storage and 
handling facility. 

RESPONSE: Refer to Refer to Map 6 S.F., Operations Plan Map. 

B) Indicate acreage of each type of facility within permit area such as: buildings, roads, railroads, 
parking areas, pavements, loading and unloading facilities, sanitary facilities, and undeveloped 
areas. (Summation of above areas should equal total support facility area.) 

RESPONSE: Refer to Refer to Map 6 S.F., Operations Plan Map. No additional facilities are 
being added to Permit 3 7 5. 

SUPPORT AREA ACRES 
Mine Buildings 
Mine Office Parkin9" 
Mine Yard 
Prenaration Plant Buildinos 
Pren Plant Parkine 
Pren Plant Yard 
Refuse Area 
Railroad 
Access Roads (Roads and Shoulders) 
Tonsoil Storaoe 
Dirt Stocknile 
Draina0 e Facilities 
Coal Stora2"e 
Mine Su .... ...,ort Areas 
Plant Sunnort Areas 
Other 
Undeveloned Areas 

TOTAL 546.57 

C) Transpm1ation Facilities 
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I) Provide a detailed description on mining operations map or other map and show location 
of the following: 

a) Proposed road(s), conveyor system(s), or rail system. 

b) Related sediment control facilities. 

c) Earth borrow locations and/or locations for deposition of excess excavation. 

RESPONSE: Refer to Refer to Map 6 S.F., Operations Plan Map. 

2) Provide specifications and plan-profiles of existing gradeline, proposed road centerline, 
ditch flow lines, road cut, fill embankment, culvert, bridge and drainage structures. 
Provide typical cross sections where appropriate. 

RESPONSE: Refer to Access Road Details - Drawing No. B07-038-E6. 

3) For all transportation facilities to be constructed, provide construction details for all 
sediment control facilities to be constructed to prevent additional contributions of 
suspended solids to streamflow or to runoff outside the permit area. 

RESPONSE: Refer to Attachment IV.7.F. 

4) Discuss the revegetation of ditch and borrow areas involved in construction. 

RESPONSE: NIA. 

5) Discuss the estimated life of each facility and how materials will be removed when the 
facility becomes inactive. 

RESPONSE: NIA. 

6) Provide a report of appropriate geo-technical analysis where approval from the 
Department is required for alternative specifications or steep cut slopes under 62 III. 
Adm. Code 1817.150. 

RESPONSE: NIA. 

7) Provide a description of measures to be taken to protect the inlet end of a ditch relief 
culvert, other than use of a rock headwall, and for alteration or relocation of a natural 
drainageway for approval by the Department under 62 III. Adm. Code I 8 I 7 .150. 

RESPONSE: NIA. 

6) Waste Material 

A) Identify the nature of all waste material including shaft excavation material and non-coal waste to 
be disposed of within the permit area. Give the net neutralization potential. 

RESPONSE: As previously stated in the original permit application, "the refuse is expected to 
be primarily composed of gray to black shale and underclay or claystone. Because 
of the type rock, coal and mineral matter involved, net neutralization potentials 
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can be expected to range from both the positive to negative side of the acid-base 
spectra. When the refuse consists primarily of a combination of black or gray 
shale, coal shale parting, and pyritic materials, negative (acid) net neutralization 
potentials can range from slightly less than neutral to a maximum of about 25 tons 
calcium carbonate equivalent per 1,000 tons ofrefuse material." 

B) Coal processing waste bank dams shall be designed to comply with requirements of 62 Ill. Adm. 
Code 1817.81 through 1817.84. For coal processing waste dams and embankments each plan shall 
comply with the requirements ofMSHA, 30 CFR 77.216-1 and 77.216-2, and shall contain the 
results of a geo-technical investigation as prescribed under 62 Ill. Adm. Code l 784.16(e). 

RESPONSE: Refer to Attachment IV.6.D. for the details for the proposed Coal Refuse Disposal 
Facility No. 2. 

The following details the fine coal pumping schedule in relation to the longwall 
mining operation: 

Facility No. 1 (South Cell) - time span between Fine Coarse Refuse pumping and 
Longwall Mining - approximately 20 months 

Facility No. 2 (Southern Cell) - time span between Fine Coarse Refuse pumping 
and Longwall Mining - approximately IO months 

Facility No. 2 (North Cell) - time span between Longwall Mining and Fine Coarse 
Refuse pumping - approximately 9 months 

Facility No. 2 (Middle Cell) - time span between Longwall Mining and Fine 
Coarse Refuse pumping - approximately 15 months 

C) Indicate location of all areas in which such materials including shaft excavation material and 
non-coal waste (including those under Subtitle C ofRCRA) are to be disposed of on the mining 
operations map. Indicate all streams, creeks, and surface water impoundments within such areas or 
which receive runoff from such areas. Provide acreage of disposal area and borrow areas. Indicate 
location of borrow area on mining operations map. 

RESPONSE: NIA. 

D) Provide construction details for all impoundments and structures to contain such waste material. 
Provide typical cross-sections of all proposed levees, dams and excavations. 

RESPONSE: Refer to Attachment IV.6.D. for the details for the proposed Coal Refuse Disposal 
Facility No. 2. 

E) Indicate location and provide details for diversions as necessary to divert surface water around 
such areas on the mining operations map. 

RESPONSE: See Map 6 S.F., Operations Plan Map for the locations of diversions. Refer to the 
original permit application and subsequent revision for information concerning 
the approved surface water diversions. 
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F) Provide details of diversions or other devices designed to collect surface runoff from waste 
disposal sites and transport same to appropriate treatment facility. 

RESPONSE: NI A. No new diversions are proposed by this revision. 

G) Provide details of such treatment facilities and identify points of discharge. 

RESPONSE: See Attachment IV.7.F. for design details of sediment ditches. Discharge points 
are shown on the Map 6 S.F. 

H) For disposal areas explain measures to be taken to avoid pollution of surface or groundwater due 
to leaching through levees or dams and through underlying soil. 

RESPONSE: Refer to Attachment IV.6.D. for the details for the proposed Coal Refuse Disposal 
Facility No. 2. 

I) Describe estimated life of each area. 

RESPONSE: Refer to Attachment IV.6.D. for the details for the proposed Coal Refuse Disposal 
Facility No. 2. 

J) Coal preparation: 

I) Give a general description of the coal processing operation at this facility. 

RESPONSE: The coal processing operation at this facility will include raw screening, raw 
crushing and raw coal stockpiling. The washer building will include heavy media 
washers, heavy media cyclones, spirals circuits and froth flotation. Clean coal 
stockpiles will feed to a railroad loadout facility. 

2) Describe the fresh water (makeup) and slurry circuits for this operation and indicate if a 
discharge occurs. If a discharge does occur, it should be included on Schedule A. If a 
discharge does not occur, a detailed description of how this will be accomplished must be 
submitted. 

RESPONSE: Make-up water for the mine operation was revised by IBR No. 4. Approved on 
October 31, 2006. 

Raw water is distributed to the different circuits within the preparation plant. 
Water is recirculated within the circuits from dewatering processes. Refuse fines 
are accumulated in the thickener. From the thickener, clarified water is returned 
to the circuits and the underflow is pumped to the refuse area sluny cells for 
sedimentation. 

Clear water from the proposed slurry cells will be pumped to Sediment Pond No. 
6 and/or the Fresh Water Pond, where it tie into the approved water circuit system. 

3) What safeguards are provided to prevent the discharge of slurry fines and untreated slurry 
water during emergency situations ( e.g. power outages, mechanical equipment 
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breakdown, plant shutdowns, etc.)? Also indicate where the slurry would go by gravity 
flow in the event of an emergency discharge, and the environmental impact this would 
have. 

RESPONSE: Refer to Attachment IV.6.D. for the details for the proposed Coal Refuse Disposal 
Facility No. 2. 

7) Surface Drainage Control 

A) 1) Locate on the mining operations map or on a separate drainage map all proposed drainage 
control systems. Show drainage patterns of all affected mining areas. 

RESPONSE: Refer to Map 6 S.F. Operations Plan Map. 

2) Will all surface drainage from the affected mining area be collected and treated prior to 
leaving the permit area? 

Yes _ _,_X-'--- No ____ _ 

If yes, delineate how and where surface drainage will be collected and treated, and list permit 
numbers and type of permit that the drainage control systems are operated under. If above answer 
is no, explain how regulatory compliance will be achieved without treatment, i.e., address the 
requirements of Section 1817.46(e). 

RESPONSE: In relation to this permit revision, runoff from the proposed Coal Refuse Disposal 
Facility No. 2 will be collected and passed through sediment ditches for treatment 
prior to leaving the permit area. Sediment Ditches I, 2, 3 and 4 will replace 
Sediment Pond Nos. 7 and 8. All four sediment ditches will flow into each other 
and will discharge through a single outlet located at Discharge Point 008. 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected 
mining area? 

Yes _____ No _~X.._ __ 

If no, please discuss. 

RESPONSE: NIA. 

C) Describe the timing in which all construction of the sediment ponds and surface drainage control 
structures will be complete. Include a discussion of the vegetation stabilization of these structures. 

RESPONSE: Sediment ditches will be constructed in conjunction with the topsoil/subsoil 
removal addressed in a separate IBR. Upon completion of the drainage control 
structures, areas disturbed during the construction, including embankments, cut 
and fill slopes, and soil stockpiles, will be mulched and seeded with a permanent 
grass species to stabilize the exposed areas. Depending on the season, a cover 
crop may be used to provide temporary protection until a permanent cover can be 
established 

D) Overland Flow Diversions 
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For all diversions of overland flow, shallow groundwater flow, and ephemeral streams which divert surface 
water around the mining area, and all collection drains that transport affected area runoff into 
water-treatment facilities, provide the following: 

I) Typical cross sections bottom width, side slopes and depth. 

2) Proposed flow line slopes. 

3) Runoff and diversion capacity calculations. 

4) Details of proposed erosion and sediment control measures to be employed. 

RESPONSE: NIA. 

For permanent diversion also include: 

5) V✓atershed limits upstream from the diversions. 

RESPONSE: NIA. 

6) Plan profile drawings of the proposed diversion showing existing grade line, proposed 
diversion bottom gradeline and water surface at design storm. 

RESPONSE: NIA. 

E) Sediment pond Design: 

NPDES 
MSHA# 
Total Drainage Area (Acres) 
Total Disturbed Drainage Area (Acres) 
Total Calculated Inflow From Design Storm (AC-FT) 
Sediment Storage Volume (AC- FT) 
Total Volume Below Primary Spillway Elevation (AC-FT) 
Total Volume Below Emerg. Spillway Elevation (AC-FT) 

RESPONSE: NIA. No sediment ponds are proposed. Sediment ditch designs were included in 
the !BR application submitted March 13, 2007. 

F) Discuss the design basis for the sediment pond(s) calculations. 

Submit calculations used in spillway designs and determination of inflow volume and 
pond volume. 

RESPONSE: NIA. No sediment ponds are proposed. Sediment ditch designs were included in 
the IBR application submitted March 13, 2007. 

2) Submit a typical section of the embankment(s), details of the principal and emergency 
spillways and a plan view of each pond at a scale of I inch - 200 ft. or larger showing 
pond bottom contours and points of inflow. 
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RESPONSE: NIA. No sediment ponds are proposed. Sediment ditch designs were included in 
the IBR application submitted March 13, 2007. 

3) For all sedimentation ponds provide design information showing compliance with the 
requirements of 62 Ill. Adm. Code 1817.46. Each plan shall, at minimum, comply with 
the requirements ofMSHA, 30 CFR 77.216-1 and 77.216-2. 

RESPONSE: NIA. No sediment ponds are proposed. Sediment ditch designs were included in 
the IBR application submitted March 13, 2007. 

G) lfsediment removal becomes necessary, explain how the sediment will be removed, where it will 
be disposed of, and what disposal methods will be used. 

RESPONSE: Sediment shall be placed in the coal refuse impoundment which should minimize 
adverse effects of leachate and surface water runoff on surface and groundwater 
quality and quantity in accordance with 62 Ill. Adm. Code 1817.Sl(a)(l). 

H) Will pH adjustment be necessary on any of the discharges in order to meet the applicable State and 
Federal Standards? 

Yes _____ No _~X~--

If yes, a discussion of the situation is necessary, along with a detailed basis of design. The basis 
should include a detailed description of the proposed treatment facilities, process flow diagrams, 
and design calculations. 

RESPONSE: NIA. 

I) Does a perennial or intermittent stream occur within the proposed permit area? 

Yes_~X~ __ No ____ _ 

lfyes, is an exception to the 100-foot buffer zone being requested or is a stream diversion being 
proposed. For exception to the 100-foot buffer zone, indicate how compliance with Section 
1817.57 will be assured. For a stream diversion, complete Part V 6) of the application form. 

RESPONSE: NI A. This issue has been previously addressed and the permittee has received a 
permit from the U.S. Army Corps of Engineers. 

J) Permanent and Temporary Impoundments, Ponds, Banks, Dams and Embankments 

I) All temporary and permanent impoundments must meet the requirements of 62 Ill. Adm. 
Code 1817.49. Will the mining operation involve the construction of any impoundments 
other than those waste retention? 

Yes _~X~ __ No ____ _ 

lfyes, include the following information: 
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. a) Locate on mining operations map all impoundments, dam locations, and 
watershed limits, indicate which impoundments are proposed to be permanent 
and complete Part V 3)D) of the application. 

RESPONSE: Refer to Map 6 S.F., Operations Plan Map. 

b) Provide construction and maintenance details of dams, spillways, seepage 
control measures, and erosion control measures for inlets and outlets. Employ 
maps and cross sections where necessary. Where design plans for proposed 
structures are not provided, submit a certification statement providing a schedule 
for submission of detailed design plans for each structure. 

RESPONSE: Refer to Attaclnnent IV.6.D. for the details for the proposed Coal Refuse Disposal 
Facility No. 2. Currently, the proposed refuse design plans area being reviewed 
byMSHA. 

2) Describe proposed reclamation plans for each structure, including a time table and plans 
for removal and disposal of material. Each plan shall: 

a) Be prepared by or under the direction of, and sealed by a qualified registered 
professional engineer licensed under the Illinois Professional Engineering Act, 

b) contain a description, map, and cross-section of the structure and its location, 

c) contain preliminary hydrologic and geologic information required to assess the 
hydro logic impact of the structure, 

d) if underground mining has occurred, the plan shall contain a survey describing 
the potential effect on the structure from subsidence of the subsurface strata 
resulting from the post underground mining operations, 

e) for structures where the detailed design plans are not submitted to the 
Department with the general plan, the plan shall contain a certification statement 
which includes a schedule setting forth the dates that detailed design plans are to 
be submitted. For these structures, the detailed design plans must be submitted 
to the Department and approved in writing prior to the beginning of construction. 

RESPONSE: NIA 

3) For each structure that meets or exceeds the size or other criteria ofMSHA, 30 CFR 
77.216(a), the detailed design plan shall: 

a) Be prepared by or under the direction of and sealed by a qualified registered 
professional engineer licensed under the Illinois Professional Engineering Act, 

b) include any design and construction requirements for the structure, including 
any required geo-technical infmmation, 

c) describe the operation and maintenance requirements for each structure, and 

d) describe the timetable and plans for removal of each structure if appropriate. 
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RESPONSE: Refer to Attachment IV.6.D. for the details for the proposed Coal Refuse Disposal 

Facility No. 2. Currently, the proposed refuse design plans area being reviewed 

byMSHA. 

4) For each structure that does not meet the size or other criteria ofMSHA, 30 CFR 

77.2 l 6(a), the detailed plan shali: 

RESPONSE: N/ A. 

a) Be prepared by or under the direction of and sealed by a qualified registered 

professional engineer licensed under the Illinois Professional Engineering Act, 

b) include any design and construction requirements for the structure, including any 

required gee-technical information, 

c) describe the operation and maintenance requirements for each structure, and 

d) describe the timetable and plans for removal of each structure if appropriate. 

K) lf any of the following questions are answered yes, a permit may be needed from Illinois 

Department of Natural Resources, Office of Water Resource Management. 

1) Will the mining operation involve the construction of any levees, dikes, haul roads or 

other similar structures or the placement of any fill along or in the flood plain of any 

stream serving a drainage area often (10) square miles or greater at the point of 

construction? 

Yes _____ No -~X~--

2) Will the mining operation involve any relocation or diversion of or any construction 

activity in, over, under or along the banks of any stream serving a drainage area often 

(10) square miles or greater at the point of construction? 

Yes ____ No _ __;_Xo__ __ 

3) ls there any urban development (residential, commercial or industrial uses) in the areas 

immediately surrounding the mining operation? 

Yes _____ No -~X~--

(lf yes, please re-answer questions I and 2 above applying a one (1) square mile drainage 

area limit.) 

4) Will the mining operation involve the construction, major modification, or removal of any 

dam which in the event of failure would have probability for loss of life or additional 

economic loss in excess of that which would occur downstream of the dam in the absence 

of the dam? 

Yes _~X~ __ No ____ _ 

5) Will the mining operation involve the construction, major modification, or removal of any 

dam 25 feet or more in height? 

Yes _~X~ __ No ____ _ 
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6) Will the mining operation involve construction, major modification, or removal of any 

dam which would have an impounding capacity of 50 acre feet or more? 

Yes_~X~ __ No ____ _ 

RESPONSE: The proposed Coal Refuse Disposal Facility No. 2 plans will exceed the Office of 

Water Resources requirements for dams. However, the detailed designs have not 

been completed for this structure. 

8) Provide a plan detailing fugitive dust control practices to be employed during proposed surface coal mining 

and reclamation operations as required under 62 Ill. Adm. Code 1817 .95. 

RESPONSE: Fugitive particulate emissions will be controlled by applying water or other IEP A 

approved dust suppressants on an as-needed basis. All construction areas will be 

stabilized with permanent vegetative species, graded stone and/or paving material. 

Haul roads and other unpaved roads will be sprinkled with water to control 

fugitive dust. Conveyor transfer points will be provided with enclosed hoods over 

the discharge roller. Conveyor transfer points and the railcar load-out will employ 

chutes and be enclosed to control emissions. 
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SUPPLEMENT AL INFORMATION 

PART N.6.D - CONSTRUCTION DETAILS FOR ALL 
IMPOUNDMENTS & STRUCTURES TO CONTAIN WASTE MATERIAL 

The following engineering design plan is being submitted for the Proposed Coal Refuse Disposal 
Facility No. 2 for Willian1son Energy, LLC; Pond Creek #1 Mine; Permit 375. This report has 
been submitted and is being reviewed by MSHA. 

The drainage portion of this engineering report is being submitted as Attachment IV. 7. F. of this 

significant revision. 
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REPORT 
ENGLNEERING DESIGN PLAN 

POND CREEK MINE NO. 1 
PROPOSED COAL REFUSE DISPOSAL FACILITY NO. 2 

WILLIAMSON COUNTY, ILLINOIS 
WILLIAMSON ENERGY, LLC 

JOHNSON CITY, ILLINOIS 

1.0 INTRODUCTION 

Plans have been developed for the construction of a coarse and fine coal refuse disposal facility 

to be located near Johnston City in Williamson County, Illinois. The proposed coal refuse 

disposal facility will provide disposal capacity for both coarse and fine coal refuse produced by 

the Pond Creek No. 1 Mine coal preparation plant located approximately 0.25 mile west of the 

proposed facility. The location of the site is just southwest of the intersection of Dwina Road 

and Dean Road and is shown on Figure No. i. 

The plan, as presented herein, provides for the disposal of approximately 4 years of coarse coal 

refuse and 7 years of fine coal refuse based on production rates provided by Williamson Energy, 

LLC (Williamson Energy). The facility shall be constructed in five phases of downstream 

coarse coal refuse embanlanent construction. During the initial construction of the Disposal 

Facility No. 2, fine coal refuse shall be disposed in the Disposal Facility No. 1 impoundmentCI)_ 

The proposed facility has been designed as a high hazard in1poundmcnt using the Probable 

Maximum Flood (PMF) stonn event. Based on the design production rates, at the !-year 

anniversary of initial impounding capability and thereafter, the facility will be capable of storing 

the runoff associated with the design storm event. The stored runoff volume, as well as 

operational water, shall be evacuated using both pumps and decant pipes. 

Co111bination sedimentation and peri111eter ditches, access road gutters and bench gutters have 

been specified to convey storm runoff away from the embankment in a controlled manner. The 

ditches have been designed for routing the runoff associated with the 100-year, 6-hour recmTence 

interval storm event. 

This report presents the design drawings, guideline technical specifications (Appendix A), and 

calculations (Appendix B) necessary for the design and construction of the embankment. The 

laboratory data and boring logs are contained in Appendices C and D, respectively. 

(I) Alliance Consulting, Inc. report entitled "Report, Engineering Design Plan, Proposed Coal Refuse Disposal 

Facility, Pond Creek Mine No. l, Williamson County, Illinois" prepared for Williamson Energy, LLC, Beckley, 

West Virginia, dated April 2006. 

FILE: Report Facility 2 Revised 
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2.0 EXISTING SITE CONDITIONS 

2.1 Site Characteristics 

The general area of the proposed impoundment has previously been used for agricultural 

purposes and has relatively flat to mild slopes to the ridgeline at approximate Elevation 572. 

The surrounding landscape is characterized by extensive agricultural and rural residential 

land use. Regionally, the proposed permit area is located on the southern shelf of the Illinois 

Basin in the Mt. Vernon Hill Country physiographic division. Smrnunding landforms are 

the results of both Wisconsinian glaciations and normal degradation processes such as 

weathering, mass wasting, and stream erosion. Surrounding topography is characterized by 

generally flat ridge tops, moderately steep hill slopes and broad flat valley floors associated 

with major streams. The local drainage pattern is dendritic reflecting the regional generally 

hmizontal bedrock stratigraphy. The total relief of the Facility No. 2 footprint is 

approximately 32 feet ranging from approximately 436' to 468' above mean seal level 

(based on aerial photography). 

Glacial deposits of the Carmi Member of the Equality Forn1ation, consisting of quiet water 

lake silt and clay, constituted the original surface materials within the proposed permit area. 

2.2 Geology 

The proposed pennit area is underlain by lower Pennsylvanian age rocks consisting of shale, 

sandstone, and siltstone with n1inor underclay, coal and li111estone. These sequences reflect 

fluctuating shorelines, deltas, and shallow seas indicating deltaic, fluvial, and coal swamp 

depositional environments. These bedrock units can be highly variable in thickness and 

continuity. Mississippian rocks unconfonnably underlie the Pennsylvanian, however, they do 

not outcrop in the subject area and were not penetrated during exploration drilling. 

The major stratigraphic marker is the Hen-in No. 6 coal which is generally uniform and 

continuous in the subject area and occurs at approximate Elevation 10 beneath the proposed 

refuse disposal facility. Shale and sandstone units in the subject area exhibit a high degree of 

lateral facies changes and interbedding. The Benin No. 6 seam is described as a normal 

bright-banded coal with a lower portion that contains a prominent claystone parting. The 

base of the Herrin No. 6 exhibits an undulating surface with a general structural trend toward 

the north-northeast dipping approximately 60 feet per mile. No major faults or other 

structural anomalies are known to be present within the proposed permit. 

3.0 MINING OPERATIONS AND COAL REFUSE PRODUCTION 

3 .1 Mining Operations 

The Herrin No. 6 coal seam (average Elevation 10 feet above mean sea level) is proposed to 

be mined by both longwall and conventional mining techniques beneath the footprint area of 

the proposed facility. The disposal plan has been staged to minimize the impacts of the 

mining on the integrity of the embankments. Due to the timing of the proposed mining, it 

will be necessary to initiate Phases 3 and 4 embankment construction above unmined areas. 
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However, the mining will be conducted prior to the deposition of fine coal refuse slurry in 

both impoundments. Based on "surface subsidence engineering"C2
\ it is anticipated that 

substantially all of the significant surface subsidence resulting from the longwall mining 

activities should occw· within approximately 90 days following the mining. Phase 3 shall be 

filled to capacity with fine coal refuse and the impounding capability eliminated before being 

mined under. Prior to the deposition of the fines, but following the subsidence period, a 

downstream stage will be constructed around the Phase 4 impoundment area. This stage 

essentially "rings" the initial embankment and should serve to mitigate any cracks that may 

have developed in the initial embankment as a result of the subsidence. Internal drains have 

been specified for the embankments to collect and convey potential seepage. Also, as 

discussed in Section 6.3 of this report, observed cracks on the upstream and downstrean1 

slopes of Phase 4 shall be over excavated to a depth of approximately 5 to 10 feet and 

backfilled with compacted coarse coal refuse. 

Concerning breakthrough potential, the Bureau of Mines Infonnation Circular 8741 

recommends an overburden thiclmess equal to 60 times the extraction height for total 

extraction mining. The lowest level of the proposed pool area is Elevation 426, and the 

bottom of coal seam is at average Elevation 10 feet with an extraction height of 6.5 feet. 

Therefore, the existing overburden thickness is greater than the recommended thickness and 

there is no significant potential for a catastrophic breakthrough of fine coal refuse slurry into 

the mine to occur. 

Procedure Instruction Letter No. 191-11-5 dated November 15, 1991 from the Mine Safety 

and Health Administration reconunends a pillar factor of safety should be greater than 2.0 

for the long-term support of critical areas. The maximum crest elevation of the proposed 

embankment is 538 which creates an overburden height of 528 feet. Based on these 

dimensions, the ALPS factor of safety is 2.30 which is greater than the recommended 

minimum of2.0. 

Based on these conditions and recc111111ended guidelines, it is expected that no adverse 

effects shall impact the stability or breakthrough potential of the impoundments. 

3.2 Coal Refuse Production 

Based on infonnation provided by Williamson Energy, the following annual production 

quantities, beginning with the first year of plant operation, were used in the design (see 

Calculations in Appendix B). 

, Coarse Coal Refuse 

• Fine Coal Refuse 

Prior to longwall startup 
After longwall startup 
Prior to longwall startup 
After longwall startup 

(
2

} Surface Subsidence Engineering, Syd S.Peng,-SME-AIME, 1992. 

34,330 cubic yards/year 
2.53 million cubic yards/year 
17,945 cubic yards/year 
1.32 million cubic yards/year 
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4.0 SUBSURFACE EXPLORATION 

4.1 Subsurface Exploration 

During the month of February 2006, a subsurface exploration program consisting of drilling 

one soil boring (No. 8874) was conducted within the footprint of the proposed embankment. 

The intent of the program was to obtain soil samples to define the conditions and 

engineering characteristics relative to the construction and operation of the fine coal refuse 

slurry disposal irnpoundment. In addition to this soil boring, the results of a previous 

subsurface exploration program performed by Holcomb Foundation Engineering Co. 

(Holcomb) are presented in Appendix C and indicate the following: 

• Sample number, type, standard penetration test blow counts, and depth; 

• An overall description of the consistency, color and character of the soil; and, 

• Indication of the observed groundwater level in the boreholes at the time of 

drilling. 

The locations of the borings are depicted on Figure No. 2. 

Generally, the soils encountered beneath the darn footprint consist of brown and gray silty 

clay v.>ith sand and pebbles. The thickness of the soil varied from 12.5' to 22.5' while the 

surface elevation for the borings varied from Elevation 438.5± to Elevation 473.0±. Each 

of the borings was terminated at the top of the bedrock. 

Groundwater was encountered in two (2) of the seven (7) borings (i.e. Nos. 8293 and 

8295). Following drilling, the depth from the ground surface to groundwater level varied 

from IO to 13.5 feet or from Elevation 432.4± to Elevation 438.5± in the borings. 

5.0 FIELD AND LABORATORY TESTING 

5.1 Soil 

Samples of the soils obtained during the subsurface exploration program from Boring No. 

8874 were used for laboratory testing. The scope of the testing is discussed below and the 

results are presented in Appendix D. 

Visual classification tests were performed by Holcomb on the split spoon samples obtained 

during drilling. Samples from the borings represent the foundation conditions for the 

proposed embankment. Additional testing perfonned on the borings included the following: 

• Grain Size Analvsis - Grain size analysis were performed on a sample from 

Boring No. 8874; 
• Atterbern Limits Test -Atterberg Limits tests were performed on a sample from 

Boring No. 8874; 
• Unit Weight Determination - Perfonned on a Shelby tube sample from Boring 

No. 8874; and, 
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• Shear Strernrth Test - A consolidated, undrained triaxial shear strength test with 

pore pressure measurements was perfonned on a Shelby tube sample from Boring 

No. 8874. 

5 .2 Coarse Coal Refuse 

The proposed embankment shall be constructed with coarse coal refuse. The coarse coal 

refuse used to construct the embankment has been sampled from the Pond Creek Mine No. 1 

coal processing plant and has undergone laboratory testing. The scope of the testing is 

discussed below and results are presented in Appendix C. 

• Grain Size Analvsis - A grain size analysis was performed on the coarse coal 

refuse sample. 
• Shear Stren2:th Test - A consolidated, undrained triaxial shear strength test with 

pore pressure measurements was performed on re-molded samples of the coarse 

coal refuse. Material from the sample was re-molded to a density equivalent to 

approximately 95 percent of Standard Proctor maximum d1y density. 

• Permeability - A constant head permeability test was performed on a re-molded 

sample to determine the permeability characteristics of the coarse coal refuse for 

the embankment construction. The sample was compacted to approximately 95 

percent of the Standard Proctor maximum d1y density. 

• Comnaction Test - A Standard Proctor compaction test was perfonned on the 

coarse coal refuse sample. 

6.0 COAL REFUSE DISPOSAL PLAN 

The proposed plan provides disposal capacity for approximately 4 years of coarse and 7 years of 

fine coal refuse production. The plan has been developed in accordance with prudent 

engineering principles and practices and cun-ent Mine Safety and Health Administration (MSHA) 

design criteria for coal refuse disposal facilities. It is intended t..½at the construction of the facility 

be monitored by experienced persons knowledgeable of the design, specifications and regulat01y 

requirements. 

A brief description of the disposal plan is as follows: 

1. Sedimentation control for the coi1struction of the embankment shall be provided by 

sedi1nentation ditches. Bench gutters and conveyance ditches shall be constructed to 

route the nmoff from the embankment area to the sedimentation ditches. 

2. Following topsoil removal, the Phase 3 embankment footprint shall be proofrolled and 

the Phase 3 embankment shall be constructed. Subsequently, the Phase 4 embankment 

footprint shall be proofrolled and Phase 4 embankment constructed followed by Phases 

5, 6 and 7. Phase 6 shall be constructed using downstream construction techniques and 

Phase 7 shall raise the Phase 6 crest. 

3. Fine coal refuse sluny may be pumped into the Phase 3 impoundment upon 

commencement of the construction of the Phase 4 embankment. The discharge line(s) 
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shall be moved to result in a relatively unifom1 surface of fines throughout the 

impoundment and to minimize the depth of any water impounded directly against the 

embankment slope. Generally, a delta of fine coal refuse shall be maintained along the 

embankment slope. 

4. Operational pump(s) and discharge line(s) shall be maintained to remove ciarified water 

and normal rainfall from the impoundment. The facility has been designed to store the 

runoff associated with a PMF design storm event. Decant pipes have been specified to 

evacuate the design storm runoff. 

5. An internal drainage system located within the Phases 5 and 6 embankments shall be 

installed to aid in controlling the phreatic level within the embankment. 

6. Bench and road gutters shall be installed to control surface runoff and minimize 

erosion. All final surfaces shall be revegetated upon completion. 

6.1 Phase 3 

Prior to Phase 2 embankment construction, it will be necessary to initiate general site preparation 

activities to include topsoil removal and proof roll1ng. Soft areas encountered during the proof 

rolling shall be compacted or the material shall be removed and replaced with the same material 

as used in the Phase 3 embankment. Following proof rolling, the Phase 3 embanlanent shall be 

constructed using coarse coal refuse from the Pond Creek Mine No. 1. The approximate location 

of the Phase 3 e111bank1nent is shoV\111 in plan and cross section on Figure ·Nos. 3 arid 8, 

respectively, requires approximately 0.5 years of coarse coal refuse production to construct. 

Pertinent construction items include: 

1. Coarse Coal Refuse Disposal - Phase 3 involves constructing an embankment 50 feet 

high to Elevation 500 using coarse coal refuse. The upstream slope of the embankment 

shall be constructed on a grade of 2.6H: 1 V and the downstream slope shall be on a 

grade of3H:1V. 

2. Fine Coal Refuse Disposal - Fine coal refuse slurry may be pumped into the 

impoundment upon the end of Phase 3 construction. Periodic relocation of the slurry 

discharge line shall be performed to promote a more uniform distribution of the fine 

coal refuse and to minimize the depth of clarified water impounded directly against the 

embankment slope. 

3. Decant Pipe - Construction of the decant pipe shall be performed concurrent with the 

construction of the Phase 3 embankment. The installation includes excavating a trench 

into the embankment and placing an HDPE pipe and appurtenant structures (drop inlet, 

ditch, filter and drainage diaphragm and outlet drain). The drop inlet shall be extended 

vertically to Elevation 494. 78 by adding the appropriate length of 18-inch diameter 

SDR 26 HPDE pipe to the HDPE elbow attached to the transpo1i section of the decant 
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pipe. The decant pipe shall be installed in accordance with the details presented on 

Figure l'Jo. 12. 

4. Internal Drain - An internal drainage system consisting of a perforated pipe and gravel, 

both wrapped with filter fabric, sha!l be installed during the construction of Phase 3 to 

aid in controlling the phreatic level within the embanlm1ent. The location and inve1i 

elevations for the internal drain are presented on Figure No. 3. Details pertaining to 

the drain construction are provided in the guideline technical specifications and on 

Figure No. 14. 

5. Surface Drainage - Sedimentation/perimeter ditches shall be constructed as shovm on 

Figure No. 3, to collect surface water and clarify the runoff before it is discharged into 

an existing channel. Ditch details are included on Figure No. 9. 

6. Instrumentation - Piezometer Nos. P-6 and P-7 shall be installed during Phase 3 

construction at the locations shown on Figure No. 3. The proposed piezometer tip 

elevations are presented on Figure No. 10 and the piezometer installation detail is 

presented on Figure No. 9. 

7. Pump Installation - An operational pump, of sufficient capacity to remove clarified 

water and normal precipitation, and associated discharge lines shall be installed during 

construction of the phase 3 embankment. The pump shail discharge into a surface 

drainage ditch. 

6.2 Phase 4 

Phase 4, which is shown in plan and cross section on Figure Nos. 4 and 8, respectively, requires 

approximately 0.5 years of coarse coal refuse production to construct. Pertinent construction 

items include: 

1. Embankment Construction - The Phase 4 embankment shall be situated approximately 

as shown on Figure No. 4 with an upstream toe at Elevation 446± and a final crest at 

Elevation 465. The embankment will require the placement of approximately 1.33 

million cubic yards of coarse coal refuse. The material used for the embankment 

construction shall be compacted to 95 percent of Standard Proctor maximum dry 

density. The moisture content of the material shall be within -2 to +3 percent of the 

optimum moisture content. As indicted on Figure No. 8 the upstream and downstream 

slopes of the Phase 4 embankment shall be constructed on a grade of 3 (horizontal) to 1 

(vertical). 

2. Fine Coal Refuse Disoosal - During constrnction of the Phase 4 embankment, the fine 

coal refuse slurry shall continue to be pumped into the Phase 2 and 3 impoundment. 
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3. Pumo Installation -An operational pump, of sufficient capacity to remove clarified 

water a.rid normal precipitation, and associated discharge lines shall be installed during 

construction of Phase 4. The pump shall discharge into a surface drainage ditch. 

6.3 Phase 5 

Prior to Phase 5 embankment construction, the Phase 5 cell shall be excavated and general site 

preparation activities including topsoil removal and proof rolling. Soft areas encountered during 

the proof rolling shall be compacted or the material shall be removed and replaced with the same 

material as used in the Phase 5 embankment. Following proof rolling, the Phase 5 embankment 

shall be constructed using coarse coal refuse from the Pond Creek Mine No. 1. The approximate 

location of the Phase 5 embankment is shown in plan and cross section on Figure Nos. 5 and 8, 

respectively, requires approximately 0.6 years of coarse coal refuse production to construct. 

Pertinent construction items include: 

1. Coarse Coal Refuse Disoosal - Phase 5 involves constructing an embankment 50 feet 

high to Elevation 488 using coarse coal refuse. The upstream slope of the embankment 

shall be constructed on a grade of 3H: 1 V and the downstream slope shall be on a grade 

of3H:1V. 

2. Fine Coal Refuse Disnosal - Fine coal refuse slmTy may be pumped into the 

impoundment throughout Phase 5 construction. The average settled fine coal refuse 

level is expected to rise to Elevation 438± by the completion of the phase. Periodic 

relocation of the slmTy discharge line shall be performed to promote a more uniform 

distribution of the fine coal refuse and to minimize the depth of clarified water 

impounded directly against the embankment slope. 

3. Internal drain - An internal drainage system consisting of a geocomposite and 

perforated pipe or non-calcareous gravel and perforated pipe, both wrapped with a 

geotextile, shall be installed during the construction of Phase 5 to aid in controlling the 

phreatic level within the embankment. The location and inve1i elevations for the 

internal drain are presented on Figure No. 5. Details pertaining to the drain 

construction are provided in the guideline technical specifications and on Figure No. 9. 

4. Surface Drainarre - Bench gutters shall be constructed as shown on Figure No. 5, to 

collect and convey surface water runoff to the sediment ditches. Ditch details are 

presented on Figure No. 9. 

5. Instrumentation - Piezometer Nos. P-3, P-4 and P-5 shall be installed during Phase 5 

construction at the locations shown on Figure No. 5. The proposed piezometer tip 

elevations are presented on Figure No. 10 and the piezometer installation detail is 

presented on Figure No. 9. 
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6. Decant Pipe - Construction of the decant pipe shall be performed concurrent with the 
construction of the Phase 5 emban!anent. The installation includes excavating a trench 
into the embankment and placing approximately 94 feet of HDPE pipe and appurtenant 
structures ( drop inlet, ditch, filter and drainage diaphragm and outlel drain). The drop 
inlet shall be extended vertically to Elevation 480 by adding the appropriate length of 
18-inch diameter SDR 26 HPDE pipe to the HDPE elbow attached to the transport 
section of the decant pipe. The decant pipe shall be installed in accordance with the 
details presented on Figure No. 12. 

6.4 Phase 6 

Phase 6, which is shown in plan and cross section on Figure Nos. 6 and 8, respectively, requires 
approximately 0.7 years of coarse coal refuse production to construct. Pertinent construction 
items include: 

1. Coarse Coal Refuse Disposal - Phase 6 involves widening the Phase 4 embankment 
crest and downstream construction techniques. The upstream and downstream slopes 
of the embankment shall be constructed on a grade of 3H: 1 V. 

2. Fine Coal Refuse Disnosal - Fine coal refuse slurry shall continue to be pumped into 
the Phase 3/5 impoundment throughout Phase 6 construction. The average settled fine 
coal refuse level is expected to rise to Elevation 465± by the completion of the phase. 
Periodic relocation of the slurry discharge line shall be performed to promote a more 
uniform distribution of the fine coal refuse and lo minimize the depth of clarified water 
impounded directly against the embankment slope. 

6.5 Phase 7 

Phase 7, which is shown in plan and cross section on Figures Nos. 7 and 8, respectively, requires 
approxin1ately 1.0 years of coarse coal refuse production to constn1ct. Pertinent construction 
items include: 

I. Coarse Coal Refuse Disposal - Phase 7 involves raising the Phase 6 embankment crest 
46 feet to Elevation 538 using coarse coal refuse. The upstream and downstream 
embankment slopes shall be constructed to 3H: IV. The final embankment slopes shall 
be soil covered and vegetated in accordance with the Illinois reclamation permit. 

2. Fine Coal Refuse Disnosal - Fine coal refuse slurry shall be pumped into the Phase 5 
impoundment to maximum Elevation 480, at which time slurry shall begin to be 
pumped into the Phase 7 impoundment. The average settled fine coal refuse level is 
expected to rise to Elevation 467± by the completion of the phase. Periodic relocation 
of the slurry discharge line shall be performed to promote a more uniform distribution 
of the fine coal refuse and to minimize the depth of clarified water impounded directly 
against the embankment slope. · 
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3. Surface Draina~e - Bench and access road gutters shall be constructed as shown on 
Figure No. 7, to control a.rid convey surface water runoff. Ditch details are presented 
on Figure No. 9. 

4. Instrumentation - Piezometer Nos. P-8, P-9, P-10 and P-11 shall be installed, during 
Phase 7 construction at the locations shown on Figure No. 7. Piezometer extension 
and installation details are presented on Figure No. 9. The piezometer tip elevations 
are specified on Figure No. I 0. 

5. Decant Pipe - Construction of the decant pipe shall be performed concurrent with the 
construction of the Phase 7 embankment. The installation includes excavating a trench 
into the embankment and placing approximately 190 feet of HDPE pipe and 
appurtenant structures ( drop inlet, ditch, filter and drainage diaphragm and outlet 
drain). The drop inlet shall be extended vertically to Elevation 530 by adding the 
appropriate length of 18-inch diameter SDR 26 HPDE pipe to the I-IDPE elbow 
attached to the transpo1i section of the decant pipe. The decant pipe shall be installed 
in accordance with the details presented on Figure No. 12. 

6.6 Abandonment Plan 

An abandonment grading plan has been provided on Figure No. 11. Briefly, the 
impow1ding capability shall be eliminated by filling the impoundment with coarse coal 
refuse. The final embankment configuration shall be constructed to drain as per the lines 
and grades shown on Figure 1'..Jo. 11 and the entire site shall be soil covered and seeded in 
accordance with the Illinois reclamation pem1it. The plan shall be reevaluated prior to 
abandonment based on actual coal refuse production rates, existing site conditions and 
embankment configuration, and revised if necessary. 

7.0 ENGINEERING ANALYSES 

In support of the plan, engineering analyses included slope stability analyses and the hydrologic 
and hydraulic studies for the impoundment and surface drainage facilities. The calculations 
describing the design assumptions, methodology and resulls are included in Appendix B. 

7.1 HvdroloSlic and Hvdraulic Analvses 

The proposed facility bas been e·valuated using stonn criteria for high hazard dm11s. Upon the 
one-year anniversary and thereafter, the impoundment shall be capable of storing the runoff 
associated with a PMF design storm event plus three feet offreeboard. 

Evacuation of the stored water shall be accomplished by pumping for Phases 4 and 6. The 
required pumping capacity (916 gallons per minute for Phase 4 and 2847 gallons per minute 
for Phase 6) is based on storing the runoff associated with two design storm events and 
evacuating the runoff associated with one design storm event within a reasonable time period 
(approximately 30 days). Should the available storage capacity be reduced to one design 
storm event, the emergency pumps shall be mobilized to the site to evacuate the stored runoff 
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and provisions shall be made so the pumps and associated discharge line are readily 
available, when needed. 

Evacuation of the stored runoff shall be accomplished by means of a decant pipe for the 
Phases 3, 5 and 7 impoundments. The required pipe size, 18-inch SDR 26, is based on 
evacuating 90% of the runoff associated with one design storm event within 10 days. 

The hydrologic characteristics of the impoundment and drainage areas are summarized 
below: 

• Drainage Area 

• Runoff Curve Number 

• PMF 

• Total Storm Runoff Volume 

45.7 acres (Phase 5 Elevation 465) 
111 acres (Phases 4 and 6 Elevation 492) 

100 

41 inches 

503,817 cubic yards (Phase 5 Elevation 465) 
1,220,000 cubic ym·ds (Phase 7 Elevation 492 ) 

The surface drainage facilities, including road and bench gutters, m1d Ditches C tlu·ough M 
have been sized to convey runoff associated with the 100-year, 6-hour recurrence interval 
storm event. The computed peak discharges were estimated using the computer program 
ScdCad developed by the University of Kentucky. All pennar1ent facilities have been 
designed with appropriate protection to minimize the potential for channel erosion. Details 
for the surface drainage facilities are presented on Figure No. 9. 

7 .2 Slone Stabilitv Analvses 

Slope stability analyses have been performed for the upstream and do\\~1stream slopes of 
the Phases 5 and 7 embankments using PCSTABLS, a computerized version of the 
modified Bishop Method of Slices, developed by Purdue University and the Indiana State 
Highway Commission. The critical potential failure surfaces, minimum factors of safety, 
and material propeiiies used in the slope stability analyses are presented on Figure No. 10 
and in the calculation brief. 

Slope stability \Vas analyzed for both static and seismic (pseudo static) loading conditions 
for the downstrem11 and upstream embankment slopes. For the static analysis, effective 
prope1iies for the coal refuse and existing soil were used. For the pseudo-static analysis, 
total stress properties were used for the existing soils. The use of effective stress prope1iies 
for the coal refuse and total stress properties for the existing cohesive soils is appropriate, 
giving the effects of the sudden loading in an earthquake event and the relatively slow 
drainage characteristics of the soils. Also, for the pseudo-static analysis, a horizontal 
acceleration of0.15gC4

) was used. The phreatic level used in the stability analyses was 

(.J; National Eai1hquake Hazards Reduction Program, Part I, Provisions for the Development of Seismic Regulations 
for New Buildings, Map 1, 1991 Edition. 
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conservatively based on top flow line calculations performed on a transformed section. The 

transformed section was based on the horizontal pem1eability of the embanlunent material 

being nine times greater than the vertical permeability. The engineering properties of the 

embankment material were based on laboratory test results and our experience with similar 

materials. 

The most critical potential failure surfaces, as shown on Figure No. I 0, are summarized 

below: 

Minimum Minimum 

Staue Case Static F.S. Seismic F.S. 

Phase 5 Downstream 1.50 1.26 

Upstream 1.85 1.21 

Phase 7 Downstream 1.72 1.20 

Upstream 2.06 1.20 

As indicated in the above table, the computed factors of safety meet the minimum requirements 

(I .5 and 1.2 for the static a11d seismic cases, respectively). 

8.0 SUMMARY 

The design plans for the proposed Pond Creek No. I Mine refuse disposal facility No. 2 m·e based 

on the subsurface exploration program, field a11d laboratory testing, and the engineering analyses 

described herein. The pian shouid provide disposal for approximately 4 years of com·se coal 

refuse a11d 7 years of fine coal refuse. 

We trust that the plans, design calculations and guideline technical specifications described herein 

are acceptable to Willimnson Energy and the appropriate regulatory authorities. In prepm·ing this 

document, our professional services have been perfonned with care and skill ordinarily exercised 

by reputable members of the profession practicing under similm· conditions at the same time a11d 

the same or similar locality. No warranty, expressed or implied, is made by rendition of these 

consulting services or by furnishing oral or written reports of the findings made. 

If there are any questions, or if further clarification is required, please contact us. 

Respectfully submitted, 
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ALLIANCE CONSULTING, INC. 

Justin L. Harry 
Staff Engineer 

Claudio E. Yon, P. E. 
Principal Engineer 

JLH/CEY:jea 
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APPENDIX A 

GUIDELINE TECHNICAL SPECIFICATIONS 
ENGINEERING DESIGN PLAN 

POND CREEK MINE NO. 1 
PROPOSED COAL REFUSE DISPOSAL FACILITY NO. 2 

Vv'ILLIAMSON COUNTY, ILLINOIS 
~ 1ILLIAMSON ENERGY, LLC 

JOHNSON CITY, ILLINOIS 

INTRODUCTION 

These specifications are intended to serve as guidelines for the construction of the Pond Creek 

No. 1 Mine Coal Refuse Disposal Facility No. 2 to serve Williamson Energy, LLC's (Williamson 

Energy) coal preparation plant in Williamson County, Illinois. The information contained herein, 

including the accompanying drawings which illustrate the disposal plan, is sufficiently detailed to 

provide Williamson Energy with the teclmical guidance required to perfom1 coal refuse disposal 

operations in a manner consistent with the design assumptions and sound engineering practice. 

These specifications are intended to be supplemented with periodic site visits by persons 

kno~.vledgeable of the design in order to conduct inspections of the construction procedures, 

conduct field tests and. if necessary, obtain samples and perform laboratory testing. 

construction of the specific project. Its scope is limited to the project and location described 

herein and represents our understanding of the significant aspects relevant to the planned 

operations. If there are any differences in location and/or design features, the modification 

should be reviewed to determine if revision of conclusions or reconunendations is required. 

This refuse disposal plan provides for the construction of a two embankments sharing a common 

side, utilizing coarse coal refuse to form an impoundment for the disposal of fine coal refuse 

slurry. The disposal plan for the facility will provide approximately 4 years of coarse and 7 years 

of fine coal refuse disposal capacity based on refuse production rates supplied by Williamson 

Energy. 

Briefly, the work items required in the coal refuse disposal plan include: 

l. Site Preparation - In areas of embankment construction, the site preparation items include 

topsoil stripping and stockpiling and proofrolling/sealing. During the disposal operations, 
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benching of each lift of material into existing slopes shall be required as well as scarifying 

previously compacted surfaces. 

2. Embankment Construction - Coarse coal refuse embankments shall be constructed to 

provide disposal capacity for approximately 7 years of fine coal refuse. 

Subsurface Draina2:e - An internal drainage system shall be installed in the Phases 5 and 6 

embankment to aid in controlling the phreatic level. 

4. Fine Coal Refuse Disoosal- Upon commencement of Phase 4 construction, fine coal refuse 

slmTY may be pumped into the Phase 3 impoundment. A water pumping system shall be 

used to remove excess clarified slun-y water and precipitation from the impoundment. 

5. Surface Draina!!e Facilities - To control and direct surface water runoff from the 

embankment and road ditches, Ditches C through M shall be constructed concunent with 

construction operations. 

6. Abandonment -An abandonment grading plan has been provided. The plan shall be re­

evaluated prior to abandomnent based on actual coal refuse production rates, existing site 

conditions and embankment configuration, and revised if necessary. 

7. Reve2:etation - To control erosion and provide an acceptable post mining land use, all 

completed embankment surfaces shall be revegetated in accordance with Williamson 

Energy's Mine Permit. 

8. Monitoring: and Maintenance - A program ofregular monitoring and maintenance of the 

disposal operations is described herein. 

The following drawings form a paii of these specifications: 

FIGURE DRAWING 
NO. NO. TITLE 

1 B05-330-T2 Title Sheet 
2 B05-330-Ml 9 Plan - Existing Conditions 

3 B05-330-M30 Plan - Phase 3 
4 B05-330-M31 Plan - Phase 4 
5 B05-330-M32 Plai1 - Phase 5 
6 B05-330-M34 Plan - Phase 6 
7 B05-330-M33 Plan - Phase 7 
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FIGURE DRAWING 
NO. 

8 
9 
10 
11 
12 
13 
14 

NO. 
BOS-330-El 3 
B05-330-El4 
B05-330-El2 
B05-330-M20 
B05-330-E24 
B05-330-E22 
B05-330-E32 

Sections C-C and D-D 
Details 

TITLE 

Slope Stability Analysis 
Abandonment Plan 
Decant Installation Details 
Section E-E 
Section F-F 

1.0 SITE PREPARi\TION 

1.01 General 

Beneath all areas of the coarse coal refuse embankment, site preparation shall be 

required. 

1.02 Strinnirn, and Topsoil Removal 

Stripping and stockpiling of topsoil and root matter are required to provide an 

,,,,.:J,,,.,-.,j??n+= +'r.n,,rl,.,.-t-1"01"' + ........ +,,,...;l;+.., ,...,,.,,st1·uct;on '11 tops~1·1 sl1al1 bp. 1"PJ110\'Pd p1·1·or to 
UU.V'- ..,..(.1-1.V J_Vl..l.J.J.U.(.t\. .l .l.VJ. J.<,..LVJ.J.J.~) vv.u. 1 • ~'-\. v J. ,_ ,_,_ _ '-' ~ 

embankment construction. The stripped topsoil shall be stockpiled. To aid in 

groundwater protection, a 4 feet thick (minimum) soil layer shall be maintained 

betv.,reen the coal refuse and bedrock. 

Stockpile areas for topsoil are presented on the drawings. As areas are prepared for 

final reclamation, topsoil may be removed from futme disposal areas and hauled 

directly to areas being reclaimed. 

1. 03 Surface Sealim!/Proofrolling 

The footprint of the embankment shall be proofrolled following stripping and topsoil 

removal to seal and compact the foundation soils. A minimum of three passes shall 

be made over each area using a large sheepsfoot roller or rubber-tired equipment (i.e. 

loaded truck) to produce a minimum dry density equivalent to 95 percent of the 

maximum dry density attainable by the Standard Proctor method of compaction 

(ASTM D 698). Any soft or wet soils shall be removed to a minimum depth of 2 feet 

below the previously excavated surface and replaced with compacted soil. The over­

excavated area shall be backfilled with silty, clayey soil, placed in 12-inch lifts, and 
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compacted to 95 percent of the Standard Proctor maximum dry density (ASTM D 

698). 

Random in-place density testing shall be performed throughout the impoundrnent area 

to verify that the existing stripped surface is compacted to 95 percent of the Standard 

Proctor maximum d1y density prior to fine coarse coal refuse slurry disposal. 

2.0 EMBANKMENT CONSTRUCTION 

2.01 General 

To provide storage capacity for approximately 4 years of coarse and 7 years of fine 

coal refuse, 3 embankments shali be constructed of coarse coal refuse sharing a 

common side. Drawing Nos. B05-330-M30, B05-330-M31, B05-330-M32, 

B05-330-M33, B05-330-M34 and B05-330-El3 present the plans and section of the 

proposed embankment phases. 

Sediment control shall be provided by the combination sediment/pe1imeter ditches. 

Conveyance ditches shall be constructed to convey surface runoff to the 

sediment/perimeter ditches. 

2.02 Coarse Coal Refuse Placement and Conmaction 

a. Lines and Grades - Coarse coal refuse shall be placed to the lines and grades 

shown on the drawings for the various stages. Control for placement can be 

established from the coordinate system provided on the drawings. 

b. Material: Run-of-plant coarse coal refuse from the coal preparation plant shall be 

used for the embankment construction. Placement and compaction of the refuse 

shall be in accordance with Sections 2.02.c and d. 

c. Placement: Coarse coal refuse shall be spread in lifts not more than 1 foot thick 

when compacted. Material that is too wet to be properly compacted shall be 

spread and graded to facilitate drainage. Upon drying to within the acceptable 

moisture content range, compaction shall proceed. 

A-4 



R19868

d. Comoaction: The coarse coal refuse in the impounding embankment shall be 

spread in layers having a compacted thickness of 1 foot or less. The material shall 

be compacted by routing heavy equipment ( dozers, trucks, etc.) over it or utilizing 

specialized compaction equipment to attain the specified degree of compaction. 

No special compaction procedures are anticipated to be required to provide 

resulting densities which are consistent with those used in the design. A field 

density testing program shall be conducted during the placement operations to 

determine the actual dry density being achieved. 

Field density testing of the foundation soil and coarse coal refuse placed in the 

embankment areas shall be performed to confirm that the compactive effmi 

employed is yielding an in-place dry density of at least 95 percent of the maximum 

density obtainable by the Standard Proctor Compaction Method (ASTM D 698). 

Density testing shall be perfon11ed at equivalent frequencies of one test per 2,000 

cubic yards of material placed and compacted and at least one test for each lift. 

Locations, elevations and dates of the tests shall be recorded and maintained for 

documentation purposes. The moisture at time of compaction shall be within the 

range of optimum moisture by-2 percent to +3 percent. If in-place dry densities 

are observed to be less than that required, additional compaction shall be 

performed on the effective test area and the area retested. Such work shall 

continue until satisfactory results are obtained. 

At least one Standard Proctor test of the material shall be verified for every 20 

field density tests performed. Additionally, should mining or preparation plant 

operations change such that a change in refuse material prope1iies is anticipated, 

the Proctor shall be verified. 

e. Construction Procedures: The work surface shall be advanced upward in nearly 

horizontal layers. To minimize penetration of precipitation, the work surface shall 

be sloped to drain and backbladed as the material is spread. No fiii shail be 

placed that is or on frozen material. If the surface where fill is to be placed is 

frozen, the frozen material shall be removed over an area where one day's refuse 

will be placed prior to placement of a new lift. The frozen material shall be stored 

until it is thawed and then replaced. Surface material in the impounding 

embankment too wet to suppmi construction equipment shall be removed to 

expose drier material prior to placement of the next refuse layer. After drying, 

these wet mate1ials can be reused in the embankment. As the level of the 
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embankment is raised, it shall be graded smoothly to the contours shown on the 

plans. 

2.03 Survev Control 

Survey control shall include establishment of permanent monuments outside of, but 

adjacent to the refuse disposal facility and underground mining limits. This control 

shall be used for the management of day-to-day operations. 

2.04 Subsurface Drains 

a. General - To minimize the possible rise in the phreatic level as the impoundment 

level rises, internal underdrains shall be installed within the embankment. The 

drains shall consist of either a geocomposite drainage material or non-calcareous 

gravel both with an HDPE perforated pipe wrapped entirely with geotextile. The 

approximate alignment and elevations of the drains are indicated on Drawing 

Nos. B05-330-M30, B05-330-M32 and B05-330-M34. The underdrain details 

are presented on Drawing No. B05-330-El4. 

b. Filter Fabric - The filter fabric shall be "Propex 4550" manufactured by Propex 

Fabrics, Inc., or an approved equivalent geotextile that is ultraviolet stabilized to 

resist deterioration. The filter fabric shall be protected from ultraviolet exposure 

during storage. 

c. ~-The pipe used in the internal drain shall be a 12-inch diameter, SDR-13.5, 

perforated high-density polyethylene pipe. The perforations shall be in 

accordance with the detail on Drawing No. B05-330-El4. The outlet pipes shall 

not be perforated. 

d. Rock Gravel - Competent, durable, clean gravel in the size range of '/4'' to 1 ½" 

shall be used in the drains. The gravel shall consist of non-acid, non-toxic, non­

calcareous rock that will not slake in water or degrade to soil material during the 

life of the facility, and which is free of coal, clay or other non-durable material. 

e. Geocomnosite - If a geocomposite drainage material is selected for the drain in 

lieu of the river gravel, the geocomposite shall be PermaNet I-IL, manufactured 

by GSE Lining Technologies, or equivalent. The geocomposite shall be entirely 
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3. 

wrapped with filter fabric and shall be wrapped around the HDPE perforated 

collection/conveyance pipe. The geocomposite underdain detail is presented on 

Drawing No. B05-330-E!4. 

Installation - Details pe1iaining to the internal drains are presented on Drawing 

No. B05-330-El4. As shown on the drawing, the pipe shall be wrapped entirely 

with filter fabric with a minimum 2-foot overlap. The drain shall be constructed 

to the dimensions shown on the drawing. 

The installation of the underdrains shall be monitored by the engineer responsible 

for ce11ifying the construction of the embankment or by a qualified person 

designated by the engineer. 

2.05 Piezometers 

Piezometers shall be installed at the locations shown on the drawings and in 

accordance with the detail on Drawing No. B05-330-El4. Clean concrete sand may 

be substituted for the pea gravel if the latter is difficult to obtain. The perforated 

section of the piezometer pipe shall be wrapped with filter fabric. Bentonite seals 

shall be placed immediately above the perforated section and just below the ground 

surface to isolate the piezometer tip from potential perched water tables and 

minimize any influence associated with surface water. 

2.06 Refuse Haul and Access Road Construction 

An access road shall be extended to refuse facility operations as shown on the 

drawings. Throughout construction, access roads on the refuse pile shall be 

constructed to provide routes for access lo the impoundment. Variations of road 

width or grade shall be detennined by Williamson Energy based upon site-specific 

considerations. The locations of the roads may vary from the roads shown on the 

drawings provided the specified crest widths and embankment slope grades are 

maintained. 
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2.07 Decant Installation 

a. General 

To aid in maintaining a normal pool elevation in the impoundment and to provide a 

mechanism to evacuate stored stonn runoff, a 18-inch outside diameter, SDR 26 high 

density polyethylene (HDPE) decant pipe shall be installed at the elevations shown on 

Drawing No. B05-330-E13 and B05-330-E32 where it shall discharge into a surface 

drainage ditch. 

b. Decant Pipe 

The pipe used for decant construction shall be 18-inch outside diameter, SDR 26 

HDPE pipe (average inside diameter of 1.38 feet). The pipe joints shall be welded 

(fused) all around and pressure tested. Pressures used for the testing shall be for the 

maximum anticipated static water head of approximately 13 feet or approximately 6 

pounds per square inch (psi) measured at the outlet end of the pipe. The pipe shall 

be tested prior to backfilling to facilitate repair or rewelding. End caps used for the 

pressure testing shall be welded sufficiently to withstand the test pressures. A 

pressure relief valve and pressure gauge shall be mounted on the downstream end of 

the pipe. The pipe shail maintain the constant test pressure for a minimum lime 

period of 2 hours. No leakage is recommended, so extreme care shall be taken to 

account for any water added to or discharged from the pipe to maintain the specified 

conducting the pressure testing shall be in accordance with cunent MSHA and 

Occupational Safety and Health Administration (OSHA) guidelines. 

2.08 Pipe Installation 

a. General - The decant pipe shall be installed on an adequate foundation in a 

manner to minimize differential settlement and excessive seepage along the 

outside of the pipe. All pipe installation shall be supervised by qualified 

personnel familiar with the intent of the design and knowledge of proper 

installation procedures. 

b. Alirmment - The pipe shall be placed in a trench excavated into the embankment 

at elevations shown on B05-330-E14 and B05-330-E32 and at a location 

determined by the engineer. Compacted fill used to level the pipe subgrade and 

form the bedding shall be a minimum of 6 inches thick, but shall not exceed 

approximately 2 feet beneath the pipe invert. Compaction shall be achieved in 

accordance with the detail presented on Drawing No. B05-330-E24 and Section 
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2.08e of these specifications. The decant drop inlet shall extended vertically 

from the upstream end of the pipe to the elevations shown on Drawing No. B0S-

330-E l 3 and B05-330-E32. 

c. Foundation Preoaration - A 4-foot wide (minimum) trench shall be excavated at a 

location, determined by the Engineer, as per the detail presented on Drawing No. 

B05-330-E24. The trench shall be excavated 2 feet (minimum) below the final 

pipe invert. The backfill envelope shall be placed, as per the details shown on 

Drawing No. B05-330-E24 and in accordance with these specifications. 

Pice Connections - To provide a \Vater-tight seal, the joints shall be ·welded 

(fused) sufficiently to withstand the design internal water pressure (6 psi, 

minimum) without leakage. 

e. Backfilling - The backfill envelope, as shown on Drawing No. B05-330-E24, 

shall be raised uniformly on both sides of the pipe in 6-inch thick layers (8-inch 

thick loose lifts) and compacted to a density greater than or equal to 100 percent 

Standard Proctor maximum dry density (ASTM D 698) within -2 to +3 percent of 

the optimum water content. The bedding material shall be shaped to embed the 

18-inch HDPE a minimum of 4 inches. One field density test (minimum) shall 

be performed for every 200 cubic yards of backfill placed and compacted with at 

least one lest per lift. 

f. Materials for Ra,::kfi!l - Materials used for backfilling shall consist of coarse coal 

refuse, free of any particles larger than 3 inches in any dimension. 

2.09 Drop Inlet 

a. General - To facilitate the installation of the trash rack and to prevent fines from 

entering the decant pipe, a drop inlet fabricated out of a 18-inch dian1eter SDR 26 

HDPE 90 degree elbow shall be used. The elbow shall be fuse welded to the 

decant transport section and to the drop inlet riser. 

b. Riser- The riser used to extend the drop inlet shall be 18-inch outside diameter, 

SDR 26 HDPE pipe, flange fitted at one end io facilitate connection to the trash 

rack. The riser connections shall be in accordance with the manufacturer's 

recommendations. 
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2.10 Trash Rack 

a. General - To prevent large particles from entering and possibly clogging the 

decant pipe, a trash rack design has been provided. The trash rack shall be bolted 

to the riser pipe and can be removed for extension of the decant pipe. The trash 

rack may be fabricated with readily available parts. 

b. Material - Materials required for the trash rack include I inch by 1 inch by 1/8-

inch angle irons, No. 4 rebar, and 1/8-inch thick steel plate. Details are shown on 

Drawing No. B05-330-E24. The trash rack shall be flange fitted and bolted to 

the riser fla11ge. 

c. Paint - The trash rack shall be protected with rust-resistant paint after fabrication. 

The trash rack shall be inspected periodicaiiy and any damage repaired 

accordingly. 

2.11 Filter and Drainag:e Diaphraum 

a. General - A filter diaphragm shall be installed, as shown in plan and in detail on 

Drawing No. B05-330-E24, to minimize internal erosion (piping) along the 

decant. 

b. Material - The diaphragm shall be constructed of hard, durable, non-calcareous 

aggregate within lhe follo\ving gradation range and wrapped entirely in 11 Propex 

4550" filter fabric or an equivalent approved by the Engineer. 

Sieve Size Percent Finer 

3-inch 100 
1-1/2-inch 84 to 100 
3/4-inch 36 to 100 
3/8-inch 6 to 100 
No.4 0 to 52 
No. 10 0 to iO 
No. 20 0 to 9 
No. 40 0 to 8 
No. 60 0 to 7 
No. 140 0 to 6 
No. 200 0 to 5 

c. Filter and Drainage Dianhratm1 Outlet Drain - To convey seepage collected by the 

filter and drainage diaphragm to a surface drainage ditch, an outlet drain shall be 
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constructed, as shown on Drawing No. B05-330-E24. The drain shall be 

constructed in accordance with the detail presented on Drawing No. B05-330-E24. 

3.0 FINE COAL REFUSE DISPOSAL 

4.0 

3.01 General 

.Following disposal of the fine coal refuse in the Phase 2 impoundment to maximum 

Elevation 496, fine coal refuse shall be disposed in the Phase 3 impoundment. The 

slurry line(s) shall be periodically moved along the slope of the impoundment to 

maintain a relatively uniform fines level within the impoundment. Discharge shall 

initiate on the impoundment bottom and continue on fine coal refuse beaches as the 

slurry senles. In no case shall direcT discharge onto embankment slopes be allowed. 

3.02 Clarified Water Removal 

Clarified water from the slurry impoundment shall be removed by a pumping system 

and directed into the proposed perimeter ditch system or to the coal preparation plant. 

The water level in the impoundment shall be maintained as low as practicable. 

SURFACE WATER DRAINAGE FACILITIES 

4.01 General 

A system of sediment/perimeter ditches, access road gutters, bench gutters, and 

conveyance ditches shall be constructed to control surface runoff and minimize 

erosion. All runoff collected from the embankment area will be directed toward 

proposed sediment/perimeter ditches located at the toe of lhe Phases 5 and 7 

embankment slopes. The conveyance ditches convey the flow from the 

embankment benches to the sediment/perimeter ditches. 

4.02 Ditches C thr0tw:h M 

To convey runoff from the embankment and slopes to the sediment/perimeter 

ditches, Ditches C through M, shall be constructed. The ditch locations are shown 

on the drawings and details presented on Drav.~ng No. B05-330-El4. The final 

ditches shall be lined with the erosion protection specified on Drawing No. B05-

330-E l 4. Temporary ditches shall be maintained around the base of the slopes. 

Any erosion damage sustained shall be immediately repaired. 
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4.03 Access Road Gutters 

Surface runoff intercepted by access roads shall be kept off the road surface and in 

gutters on the uphill side. The roadway shall slope toward the gutter with the gutter 

approximately the same gradient as the access road. Permanent gutters shall be 

provided at abandoru11ent with erosion protection (riprap) as shown in detail on 

Drawing No. B05-330-El4. 

4.04 Rock Riprap 

Where rock riprap protection is required in ditches and gutters because of high flow 

velocity, the riprap must have the following characteristics: 

a. Material - Riprap shall be hard, durable cobbles and boulders of sandstone or 

limestone in the sizes specified on the details. 

b. Size Gradation - Riprap size shall be predominantly in the range specified on the 

drawings. Smaller stones and cobbles shall be used to fill the voids between 

larger pieces. 

c. Su!J2:rade Preparation - The riprap subgrade shall be well compacted before 

riprap is placed. A layer of "Propex 4550" filter fabric. or approved equivalent. 

shall be placed on the subgrade prior to the riprap placement. 

d. Rinran Placement - Riprap shall be spread to the thiclmess required in a single 

lift. In lieu ofriprap, 8-inch filter point mat or 4-inch uniform section may be 

used. The mat shall be keyed 18 inches (minimum) along both edges of the ditch 

and at the upstream end of each section. The mat shall be underlain with Propex 

4550 filter fabric and installed in accordance with the manufacturer's 

recommendations. If uniform section mat is used, weep holes shall be provided 

at 15-foot elevation intervals. 

5.0 REVEGETATlON OF COMPLETED AREAS 

Revegetation of coarse coal refuse slopes can be accomplished by placing a cover of 

natw·a] soil or other materials capable of supporting vegetation and subsequent 
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planting to establish a continuous stand of vegetation. Soil cover and vegetation shall 

be in accordance with the Illinois reclamation permit. 

6.0 MONITORING AND MAINTENANCE 

6.01 Piezometers and ln1Poundment Level 

Water level readings from the piezometers and the impoundment level shall be 

recorded at 7-day intervals and compared to the levels used in the design. The 

piezometers shall be flushed on an annual basis to ensure they are functioning 

properly. Should the piezometers become damaged during operations, they shall be 

repaired or replaced. Maximum piezometer water levels used in the design of the 

embankments are shown on Drawing No. B05-330-El2. 

6.02 General Observations 

Observations of the embankment and its appurtenant structures shall be made at 7-day 

intervals and immediately following any unusual events such as floods, heavy 

rainfalls, abnormal structural behavior, etc. Any unusual features shall be reported 

immediately to the engineer responsible for certifying the construction. 

a. Embankment Slones - Any irregularities such as scarps, wet areas, or vegetation 

disturbance shall be recorded. 

b. Working: Disposal Surface - ln-egularities shall be recorded. 

c. Access Road Gutters and Discharg:e Channels - General condition of channels, 

soil erosion adjacent to or beneath riprap and seeded slopes, blockage'by debris, 

etc. shall be noted. 

d. Vicinitv of the Embankment - General conditions throughout the area of the 

embankment shall be observed to note any changes which could be associated 

with the behavior of the embankment and its foundation. 

6.03 Maintenance 

The following maintenance shall be performed regularly: 
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a. Routine Maintenance - Maintenance, including replacement or patching of 

grouted riprap, regrading temporary bench and haul road gutters, backfilling of 

erosion rills and gullies, removal of debris from the ditches at the site, etc. shall 

be performed. 

b. Maintenance After Unusual Meteorolm!ical Events (Heavv Precioitation Events 

and Floods). - The most important maintenance tasks at these times are the 

timely backfilling of all erosion scarps and slw11ps and the repair and 

improvement of drainage systems and riprap. 

c. Maintenance After Abnormal Charnres in the Behavior of the Structure - If 

abnormal behavior of any portion of the embankment is observed, qualified 

persons knowledgeable of the facility design characteristics shaii be advised 

immediately and any recommended maintenance measures undertaken. 

6.04 Data Review 

All facility performance data and data obtained during periodic inspections and 

maintenance shall be reviewed by qualified persons knowledgeable of the facility 

construction and disposal requirements, including the design recommendations 

presented in these documents. 
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GENERAL INFORMATION 

Permit No. 375 
Structure ID: Sediment Ditch Structure No. 1 

Type: Combination (Dam, Incised, or Combination) 

DESIGN DETAILS 
A. 

B. 

.c. 

D. 

E. 

F. 

G. 

H. 

I. 

Design Storm: 100yr/6hr 

Estimated Runoff Area: 

Estimated Distrubed Area: 

Runoff Coefficient: 

Quanitity ofRunoff(S hrs ofa 10yr/24hr storr 

Sediment Volume (Dist. Area X 0.1): 

Pit Pumpage: 

Pit Pumpage Treatment: 

Basin Volume (Required at Normal Pool*): 

Basin Volume (Provided at Normal Pool): 

Basin Freeboard (Designed Storm 100yr/6hr): 

Surface Area at Design Storm (25yr/6hr): 

6.21 in 

128. 71 acres 

128. 71 acres 

100.00 percent 

8.76 ac/ft 

12.87 ac/ft 

0.00 gpm 

None 

17.25 ac/ft 

ac/ft 

2.00 feet 

acres 

J. 

K. 

L. 

M. 

----

N. 

Notes: 

Diversion Ditching: 

Inlet Elevation**: 
Outlet Elevation 
Outfall Elevation 

Emergency Spillway System**: 
(Design Storm 25yr/6hr) 

None 

N/A feet 
N/A feet 
N/A feet 

None 

(Reference SCS-IL, June, 1992) 

* Basin Volume Required - (0.5 X Runoff Volume)+ Sediment Volume+ (pit Pumpage X 0.00442 X 0.5) 

** Detailed drawings are submitted with the basin plan view and sections. 

C:\Work\Hydrology Design\Pond Creek Refuse\SED STRUCTURE I Vol Cale.xis 1/10/2008 



R19880

EXCAVATED SEDIMENT DITCH - IL DESIGN 
STRUCTURE PROPORTIONING SHEET 

PROJECT NAME: WILLIAMSON ENERGY LLC - PERMIT 375 
PROJECT NUMBER: B07-038-1413 
DESCRIPTION: SEDIMENT DITCH STRUCTURE NO. 1 

SEDIMENT STORAGE REQUIREMENTS: 
DRAINAGE AREA NO. : 1 
TOTALAREA = 128.71 ACRES DISTURBED AREA = 
SEO STORAGE FACTOR= 0.1 AC.FT.IAC REQUIRED SEO VOL = 

LINEAR FEET OF DITCHLINE AVAILABLE = 6104 FEET 

PROPOSED DITCH DIMENSIONS: 
SIDE SLOPE {L) = 2.00:1 SIDE SLOPE (R) = 
BOTTOM WIDTH = 20.0 FEET BARRIER DAM HEIGHT {MIN) = 
NUMBER OF CELLS = 13 BARRIER SPACING = 
NUMBER OF BARRIERS = 12 TOP WIDTH {TOTAL)= 

SEDIMENT DITCH CAPACITY: 
TOTAL VOLUME OF DITCH {NO BARRIERS) = 17.63 ACRE FEET 
TOTAL VOLUME OF BARRIERS= 0.29 ACRE FEET 
TOTAL AVAILABLE STORAGE VOLUME= 17.34 ACRE FEET 
60% CLEANOUT DEPTH = 2.62 FEET 

BARRIER/SPILLWAY DIMENSIONS: 
SPILLWAY LENGTH= 5.0 FEET REQD SPILLWAY FLOW= 

SPILLWAY CHECK BASED ON WEIR EQUATION 
Q = CLH'1.5 OR WHERE: 
Q = CH"1.5(L-t-0.4(Z1+Z2)H) COEFFICIENT C = 2.8 

128.71 
17.25 

2.00:1 
4.39 

469.54 
50.62 

158.43 

REF. {MESA MANUAL, Pg. 6.136) BOTTOM WIDTH L = 
SIDE SLOPE Z1 = 

__ .::.:37,,:.:.5:...___FEET 
2 

REF. (OPEN CHANNEL HYDRAULICS, SIDE SLOPE Z2 = 
CHOW, Pg. 53) 

SPILLWAY FLOW DEPTH= 1.27 FEET 
AREA OF FLOW= 50.88 SQ.FT. 
VELOCITY= 3.11 FPS 
FREEBOARD = 2.00 FEET 
TOP WIDTH= 50.62 FEET 

QACTUAL= 158.49 CFS 

TOTAL SPILLWAY DEPTH (DEPTH ABOVE BARRIER DAM)= 
TOTAL (MINIMUM) DITCH DEPTH= 

2 

FEET 
FEET 

NOTES: 1. BARRIERS SHALL BE SPACED TO MAINTAIN A BOTTOM GRADE ON THE SEDIMENT 
DITCH OF 0%, BUT IN NO CASE MORE THAN 500 FT APART. 

2. ALL BARRIER DAM UPSTREAM AND DOWNSTREAM SIDE SLOPES WILL BE 3: 1. 

ACRES 
ACRE FEET 

FEET 
FEET 
FEET 

CFS 
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MACH MINING 

Filename: NO 1 100-6.sc4 

SEDIMENT DITCH 1 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: NO 1100-6.sc4 Printed 09-07-2007 
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Structure Networking: 
Type Stru (flows Stru Musk. K 

Musk. X Description 
# into) # (hrs) 

Null #1 ==> End 0.000 0.000 SEDIMENT DITCH 1 

Filename: NO 1 100-6.sc4 Printed 09-07-2007 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 128.710 128.710 158.43 33.90 

Filename: NO 1 100-6.sc4 Printed 09-07-2007 
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Structure #1 (Null) 

SEDIMENT DITCH 1 

Filename: NO 1 100-6.sc4 
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Structure Detail: 
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6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 128.710 1.869 0.000 0.000 80.000 M 158.43 33.901 

2: 128.710 158.43 33.901 

Subwatershed Time of Concentration Details: 
Stru SWS 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 11me (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 flowing streams 

9.00 900.00 3.000 0.083 

8. Large gullies, diversions, and low 0.25 7.88 
flowing streams 

3,152.00 1.500 0.583 

8. Large gullies, diversions, and low 27.69 72.00 
flowing streams 

260.00 15.780 0.004 

8. Large gullies, diversions, and low 0.22 13.50 
flowing streams 

6,087.00 1.410 1.199 

#1 1 Time of Concentration: 1.869 

Filename: NO 1100-6.sc4 Printed 09-07-2007 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10yr-24hr 

Rainfall Depth: 5.210 inches 

Filename: NO 1 10-24.sc4 Printed 09-07-2007 
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Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X Description 

# into) # (hrs) 

Null #1 ==> End 0.000 0.000 SEDIMENT DITCH 1 

Filename: NO 1 10-24.sc4 Printed 09-07-2007 
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Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing 

Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 128.710 128.710 92.06 26.27 

Filename: NO 1 10-24.sc4 Printed 09-07-2007 
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Structure #1 (Null) 

SEDIMENT DITCH 1 

Filename: NO 1 10-24.sc4 
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Structure Detail: 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 128.710 1.869 0.000 0.000 80.000 M 92.06 26.266 

:E 128.710 92.06 26.266 

Subwatershed Time of Concentration Details: 
Stru SWS 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 9.00 900.00 3.000 0.083 
flowing streams 

8. Large gullies, diversions, and low 0.25 7.88 3,152.00 1.500 0.583 
flowing streams 

8. Large gullies, diversions, and low 27.69 72.00 
flowing streams 

260.00 15.780 0.004 

8. Large gullies, diversions, and low 0.22 13.50 6,087.00 1.410 1.199 
flowing streams 

#1 1 Time of Concentration: 1.869 

Filename: NO 1 10-24.sc4 Printed 09-07-2007 
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GENERAL INFORMATION 

Permit No. 
Structure JD: 

375 
Sediment Ditch Structure No. 2 

Type: Combination (Dam, Incised, or Combination) 

DESIGN DETAILS 
A. Design Storm: I 00yr/6hr 6.21 in 

B. Estimated Runoff Area: 43.48 acres 

C. Estimated Distrubed Area: 43.48 acres 

D. Runoff Coefficient: 100.00 percent 

E. Quanitity ofRunoff(8 hrs ofa !0yrl24hr storn 2.97 aclft 

F. Sediment Volume (Dist. Area X 0.1): 4.35 aclft 

G. Pit Pumpage: 0.00 gpm 

H. Pit Pumpage Treatment: None 

I. Basin Volume (Required at Normal Pool*): 5.83 aclft 

J. 

K. 

L. 

M. 

N. 

Notes: 

Basin Volume (Provided at Normal Pool): 

Basin Freeboard (Designed Storm 100yrl6hr): 

Surface Area at Design Storm (25yrl6hr): 

Diversion Ditching: 

Inlet Elevation**: 
Outlet Elevation 
Outfall Elevation 

Emergency Spillway System**: 
(Design Storm 25yrl6hr) 

aclft 

2.00 feet 

____ acres 

None 

NIA feet 
NIA feet 
NIA feet 

None 

(Reference SCS-IL, June, 1992) 

* Basin Volume Required= (0.5 X Runoff Volume)+ Sediment Volume+ (pit Pumpage X 0.00442 X 0.5) 

** Detailed drawings are submitted with the basin plan view and sections. 

C:\Work\Hydrology Design\Pond Creek Refuse\SED STRUCTURE 2 Vol Cale.xis 1/10/2008 
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EXCAVATED SEDIMENT DITCH - IL DESIGN 
STRUCTURE PROPORTIONING SHEET 

PROJECT NAME: WILLIAMSON ENERGY LLC - PERMIT 375 
PROJECT NUMBER: B07-038-1413 
DESCRIPTION: SEDIMENT DITCH smUCTURE NO. 2 

SEDIMENT STORAGE REQUIREMENTS: 
DRAINAGE AREA NO. : 2 
TOTALAREA = 43.48 ACRES DISTURBED AREA = 
SEO STORAGE FACTOR= 0.1 AC.FT./AC REQUIRED SED VOL = 

LINEAR FEET OF DITCHLINE AVAILABLE = 1910 FEET 

PROPOSED DITCH DIMENSIONS: 
SIDE SLOPE (L) = 2.00:1 SIDE SLOPE (R) = 
BOTTOM WIDTH = 20.0 FEET BARRIER DAM HEIGHT (MIN)= 
NUMBER OF CELLS = 4 BARRIER SPACING= 
NUMBER OF BARRIERS= 3 TOP WIDTH (TOTAL) = 

SEDIMENT DITCH CAPACITY: 
TOTAL VOLUME OF DITCH (NO BARRIERS) = 5.93 ACRE FEET 
TOTAL VOLUME OF BARRIERS= 0.08 ACRE FEET 
TOTAL AVAILABLE STORAGE VOLUME= 5.86 ACRE FEET 
60% CLEANOUT DEPTH = 2.78 FEET 

BARRIER/SPILLWAY DIMENSIONS: 
SPILLWAY LENGTH= 5.0 FEET REQD SPILLWAY FLOW= 

SPILLWAY CHECK BASED ON WEIR EQUATION 
Q = CLH'1.5 OR WHERE: 
Q = CW1.5(L +0.4(Z1+Z2)H) COEFFICIENT C = 2.8 

43.48 
5.83 

2.00:1 
4.66 

477.50 
51.05 

131.67 

REF. (MESA MANUAL, Pg. 6.136) BOTTOM WIDTH L = 
SIDE SLOPE Z1 = 

38.6 FEET 

REF. (OPEN CHANNEL HYDRAULICS, SIDE SLOPE Z2 = 
CHOW, Pg. 53) 

SPILLWAY FLOW DEPTH = 1.11 FEET 
AREA OF FLOW= 45.21 SQ.FT. 
VELOCITY= 2.91 FPS 
FREEBOARD = 2.00 FEET 
TOP WIDTH= 51.05 FEET 

QACTUAL= 131.73 CFS 

TOTAL SPILLWAY DEPTH (DEPTH ABOVE BARRIER DAM)= 
TOTAL (MINIMUM) DITCH DEPTH= 

---2=----

2 

3.11 
7.76 

FEET 
FEET 

NOTES: 1. BARRIERS SHALL BE SPACED TO MAINTAIN A BOTTOM GRADE ON THE SEDIMENT 
DITCH OF 0%, BUT IN NO CASE MORE THAN 500 FT APART. 

2. ALL BARRIER DAM UPSTREAM AND DOWNSTREAM SIDE SLOPES WILL BE 3:1. 

ACRES 
ACRE FEET 

FEET 
FEET 
FEET 

CFS 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10yr-24hr 

Rainfall Depth: 5.210 inches 

Filename: NO 2 10-24 46.96.sc4 Printed 09-07-2007 
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Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X Description 

# into) # (hrs) 

Null #1 ==> End 0.000 0.000 SEDIMENT DITCH 2 

Filename: NO 2 10-24 46.96.sc4 Printed 09-07-2007 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-fl) 

#1 43.480 43.480 74.36 8.91 

Filename: NO 2 10-24 46.96.sc4 Printed 09-07-2007 
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Structure #1 (Null) 

SEDIMENT DITCH 2 

Filename: NO 2 10-24 46.96.sc4 
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Structure Detail: 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 43.480 0.426 0.000 0.000 80.000 M 74.36 8.906 

I: 43.480 74.36 8.906 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Laige gullies, diversions, and low 

0.17 3.20 1,889.00 1.230 0.426 
flowing streams 

#1 1 Time of Concentration: 0.426 

Filename: NO 2 10-24 46.96.sc4 Printed 09-07-2007 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: NO 2 100-6 46.96.sc4 Printed 09-07-2007 
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Structure f-letworking: 
Type Stru (flows Stru Musk. K 

Musk. X Description 
# into) # (hrs) 

Null #1 ==> End 0.000 0.000 SEDIMENT DITCH 2 

Filename: NO 2 100-6 46.96.sc4 Printed 09-07-2007 
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Structure Summary: 
Immediate Total 

Peak 
Total 

. Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 43.480 43.480 131.67 11.49 

Filename: NO 2 100-6 46.96.sc4 Printed 09-07-2007 
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Structure #1 (Null) 

SEDIMENT DITCH 2 

Filename: NO 2 100-6 46.96.sc4 
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Structure Detail: 

Printed 09-07-2007 
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Subwatershed Hydrology Detail: 

SWS Area 
. Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 43.480 0.426 0.000 0.000 80.000 M 131.67 11.495 

z: 43.480 131.67 11.495 

Subwatershed Time of Concentration Details: 
Stru SWS 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.17 
flowing streams 

3.20 1,889.00 1.230 0.426 

#1 1 Time of Concentration: 0.426 

Filename: NO 2 100-6 46.96.sc4 Printed 09-07-2007 
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GENERAL INFORMATION 

Permit No. 375 
Structure ID: Sedbnent Ditch Structure No. 3 

Type: Combination (Dam, Incised, or Combination) 

DESIGN DETAILS 
A. Design Storm: I 00yrl6hr 6.21 in 

B. Estimated Runoff Area: 19.96 acres 

C. Estimated Distrubed Area: 19.96 acres 

D. Runoff Coefficient: 100.00 percent 

E. Quanitity of Runoff (8 hrs of a I 0yrl24hr storn 1.29 aclft 

F. Sediment Volume (Dist. Area X 0.1): 2.00 aclft 

G. Pit Pumpage: 0.00 gpm 

H. Pit Pumpage Treatment: None 

I. Basin Volume (Required at Normal Pool*): 2.64 aclft 

J. 

K. 

L. 

M. 

N. 

Notes: 

Basin Volume (Provided at Normal Pool): 

Basin Freeboard (Designed Storm I 00yrl6hr): 

Surface Area at Design Storm (25yrl6hr): 

Diversion Ditching: 

Inlet Elevation**: 
Outlet Elevation 
Outfall Elevation 

Emergency Spillway System**: 
(Design Storm 25yrl6hr) 

aclft 

2.00 feet 

acres ----

None 

NIA feet 
NIA feet 
NIA feet 

None 

(Reference SCS-IL, June, 1992) 

* Basin Volume Required= (0.5 X Runoff Volume)+ Sediment Volume+ (pit Pumpage X 0.00442 X 0.5) 

** Detailed drawings are submitted with the basin plan view and sections. 

C:\Work\Hydrology Design\Pond Creek Refuse\SED STRUCTURE 3 Vol Cale.xis 1/10/2008 
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EXCAVATED SEDIMENT STRUCTURE -IL DESIGN 
STRUCTURE PROPORTIONING SHEET 

PROJECT NAME: WiLUAMSON ENERGY LLC - PERMIT 375 
PROJECT NUMBER: 807-038-1413 
DESCRIPTION: SEDIMENT DITCH STRUCTURE NO. 3 

SEDIMENT STORAGE REQUIREMENTS: 
DRAINAGE AREA NO.: 3 
TOTAL AREA = 19.96 ACRES 
SED STORAGE FACTOR= 0.1 AC.FT./AC 

LINEAR FEET OF STRUCTURELINE AVAILABLE = 

PROPOSED STRUCTURE DIMENSIONS: 
SIDE SLOPE (L) = 2.00:1 
BOTTOM WIDTH = 20.0 FEET 
NUMBER OF CELLS = 5 
NUMBER OF BARRIERS= 4 

SEDIMENT STRUCTURE CAPACITY: 
TOTAL VOLUME OF STRUCTURE (NO BARRIERS) = 
TOTAL VOLUME OF BARRIERS= 
TOTAL AVAILABLE STORAGE VOLUME= 
60% CLEANOUT DEPTH = 1.25 FEET 

BARRIER/SPILLWAY DIMENSIONS: 
SPILLWAY LENGTH = 5.0 FEET 

SPILLWAY CHECK BASED ON WEIR EQUA TJON 
Q = CLH'1.5 OR WHERE: 

DISTURBED AREA = 
REQUIRED SED VOL = 

2326 FEET 

SIDE SLOPE (R) = 
BARRIER DAM HEIGHT (MIN) = 
BARRIER SPACING = 
TOP WIDTH (TOTAL)= 

_ __:2:;:,.7~2:___ACREFEET 
__ 0:;:,.0;;,5,--_ACREFEET 
__ :::2.6:::7 __ ACREFEET 

REQD SPILLWAY FLOW= 

Q = CH'1.5(L-+-0.4(Z1+Z2)H) COEFFICIENT C = 2.8 

19.96 ACRES 
----,,2"'.6;.,.4--ACREFEET 

2.00:1 
2.11 FEET 

-~4""55="_2""0--FEET 
__ 3:..:5.:.;:.5.c.8 __ FEET 

_....:.:57.c.3:.:.0 __ CFS 

REF. (MESA MANUAL, Pg. 6.136) BOTTOM WIDTH L = 
SIDE SLOPE Z1 = 

__ c:c28,.;.c.5 __ FEET 
2 

REF. (OPEN CHANNEL HYDRAULICS, SIDE SLOPE Z2 = 
CHOW, Pg. 53) 

SPILLWAY FLOW DEPTH = 0.78 FEET 
AREA OF FLOW = 23.42 SQ.FT. 
VELOCITY= 2.45 FPS 
FREEBOARD= 1.00 FEET 
TOP WIDTH= 35.58 FEET 

QACTUAL= 57.32 CFS 

TOTAL SPILLWAY DEPTH /DEPTH ABOVE BARRIER DAM)= 
TOTAL (MINIMUM) STRUCTURE DEPTH= 

2 

FEET 
FEET 

NOTES: 1. BARRIERS SHALL BE SPACED TO MAINTAIN A BOTTOM GRADE ON THE SEDIMENT 
DITCH OF 0%, BUT IN NO CASE MORE THAN 500 FT APART. 

2. ALL BARRIER DAM UPSTREAM AND DOWNSTREAM SIDE SLOPES WILL BE 3:1. 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10yr-24hr 

Rainfall Depth: 5.210 inches 

Filename: NO 3 10-24.sc4 Printed 08-10-2007 
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Structure Networking: 
Type 

Stru (fiows Stru Musk. K Musk. X Description 
# into) # (hrs) 

Null #1 ==> End 0.000 0.000 SEDIMENT DITCH 3 

Filename: NO 3 10-24.sc4 Printed 08-10-2007 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 19.960 19.960 31.98 3.84 

Filename: NO 3 10-24.sc4 Printed 08-10-2007 
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Structure #1 (Null) 

SEDIMENT DITCH 3 

Filename: NO 3 10-24.sc4 
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Structure Detail: 

Printed 08-10-2007 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru SWS Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 19.960 0.426 0.000 0.000 78.000 M 31.98 3.841 

2'. 19.960 31.98 3.841 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

lime (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.25 5.70 2,286.40 1.490 0.426 
flowing streams 

#1 1 Time of Concentration: 0.426 

Filename: NO 3 10-24.sc4 Printed 08-10-2007 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: NO 3 100-6.sc4 Printed 08-10-2007 
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Structure fietworking: 
Type 

Stru (flows Stru Musk. K Musk. X Description 
# into) # (hrs) 

Null #1 ==> End 0.000 0.000 SEDIMENT DITCH 3 

Filename: NO 3 100-6.sc4 Printed 08-10-2007 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 19.960 19.960 57.30 5.00 

Filename: NO 3 100·6.sc4 Printed 08-10-2007 
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Structure #1 (Null) 

SEDIMENT DITCH 3 

Filename: NO 3 100-6.sc4 
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Structure Detail: 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 19.960 0.426 0.000 0.000 78.000 M 57.30 5.003 

z: 19.960 57.30 5.003 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large guHies, diversions, and lavv 

0.25 5.70 2,286.40 1.490 0.426 
flowing streams 

#1 1 Time of Concentration: 0.426 

C 

Filename: NO 3 100-6.sc4 Printed 08-10-2007 
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GENERAL INFORMATION 

Permit No. 375 

Structure ID: Sediment Ditch Structure No. 4 

Type: Combination (Dam, Incised, or Combination) 

DESIGN DETAILS 
A. Design Storm: I 00yrl6hr 6.21 in 

B. Estimated Runoff Area: 4.62 acres 

C. Estimated Distrubed Area: 4.62 acres 

D. Runoff Coefficient: I 00.00 percent 

E. Quanitity of Runoff (8 hrs of a I 0yrl24hr storn 0.39 aclft 

F. SedimentVolume(Dist.AreaX0.l): 0.46 aclft 

G. Pit Pumpage: 0.00 gpm 

H. Pit Pumpage Treatment: None 

I. Basin Volume (Required at Normal Pool*): 0.66 aclft 

J. 

K. 

L. 

M. 

N. 

Notes: 

Basin Volume (Provided at Normal Pool): 

Basin Freeboard (Designed Storm 100yrl6hr): 

Surface Area at Design Storm (25yrl6hr): 

Diversion Ditching: 

Inlet Elevation**: 
Outlet Elevation 
Outfall Elevation 

Emergency Spillway System**: 
(Design Storm 25yrl6hr) 

aclft 

1.00 feet 

acres ----

None 

NIA feet 
NIA feet 
NIA feet 

None 

(Reference SCS-IL, June, 1992) 

* Basin Volume Required= (0.5 X Runoff Volume)+ Sediment Volume+ (pit Pumpage X 0.00442 X 0.5) 

** Detailed drawings are submitted with the basin plan view and sections. 

C:\Work\Hydrology Design\Pond Creek Refuse\SED STRUCTURE 4 Vol Cale.xis 1/10/2008 
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EXCAVATED SEDIMENT STRUCTURE - IL DESIGN 
STRUCTURE PROPORTIONING SHEET 

PROJECT NAME: WILLIAMSON ENERGY LLC - PERMIT 375 
PROJECT NUMBER: 807-038-1413 
DESCRIPTION: SEDIMENT DITCH STRUCTURE NO. 4 

SEDIMENT STORAGE REQUIREMENTS: 
DRAINAGE AREA NO. : 4 
TOTALAREA = 4.62 ACRES 
SEO STORAGE FACTOR= 0.1 AC.FT./AC 

LINEAR FEET OF STRUCTURELINE AVAILABLE = 

PROPOSED STRUCTURE DIMENSIONS: 
SIDE SLOPE (L) = 2.00:1 
BOTTOM WIDTH = 20.0 FEET 
NUMBER OF CELLS = 2 
NUMBER OF BARRIERS= 1 

SEDIMENT STRUCTURE CAPACITY: 
TOTAL VOLUME OF STRUCTURE (NO BARRIERS) = 
TOTAL VOLUME OF BARRIERS= 
TOTAL AVAILABLE STORAGE VOLUME= 
60% CLEANOUT DEPTH = 1.37 FEET 

BARRIER/SPILLWAY DIMENSIONS: 
SPILLWAY LENGTH = 5.0 FEET 

SPILLWAY CHECK BASED ON WEIR EQUATION 
Q = CLW1.5 OR WHERE: 

DISTURBED AREA = 
REQUIRED SEO VOL = 

837 FEET 

SIDE SLOPE (R) = 
BARRIER DAM HEIGHT (MIN) = 
BARRIER SPACING = 
TOP WIDTH (TOTAL)= 

1.07 ACRE FEET -----0.01 ACRE FEET 
--~1."'06,----ACRE FEET 

REQD SPILLWAY FLOW= 

Q = CH'1.5(L-t-0.4(Z1+Z2)H) COEFFICIENT C = 2.8 

4.62 ACRES 
-~1~.0""5--ACREFEET 

2.00:1 
2.30 FEET 

418.50 FEET 
34.79 FEET 

_....::;20cc.9:.::0 __ CFS 

REF. (MESA MANUAL, Pg. 6.136) BOTTOM WIDTH L = 
SIDE SLOPE 21 = 

__ .;c29c,,..2c...._ __ FEET 
2 

REF. (OPEN CHANNEL HYDRAULICS, SIDE SLOPE Z2 = 
CHOW, Pg. 53) 

SPILLWAY FLOW DEPTH= 0.40 FEET 
AREA OF FLOW = 11.92 SQ.FT. 
VELOCITY= 1.76 FPS 
FREEBOARD = 1.00 FEET 
TOP WIDTH= 34.79 FEET 

QACTUAL= 20.94 CFS 

TOTAL SPILLWAY DEPTH (DEPTH ABOVE BARRIER DAM)= 
TOTAL (MINIMUM} STRUCTURE DEPTH= 

2 

FEET 
FEET 

NOTES: 1. BARRIERS SHALL BE SPACED TO MAINTAIN A BOTTOM GRADE ON THE SEDIMENT 
DITCH OF 0%, BUT IN NO CASE MORE THAN 500 FT APART. 

2. ALL BARRIER DAM UPSTREAM AND DOWNSTREAM SIDE SLOPES WILL BE 3:1. 
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( 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 

Rainfall Depth: 5.210 inches 

Filename: NO 4 10-24.sc4 Printed 09-07-2007 
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Structure lletworking: 
Type 

Stru (flows Stru Musk. K Musk. X Description 
# into) # (hrs) 

Null #1 ==> End 0.000 0.000 SEDIMENT DITCH 4 

Filename: NO 4 10-24.sc4 Printed 09-07-2007 
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Structure Summary: 
Immediate Total 

Peak 
Total 

contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 4.620 4.620 11.98 1.18 

Filename: NO 4 10-24.sc4 Printed 09-07-2007 
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Structure #1 (Null) 

SEDIMENT DITCH 4 

Filename: NO 4 10-24.sc4 
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Structure Detail: 

Printed 09-07-2007 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 4.620 0.165 0.000 0.000 87.000 M 11.98 1.178 

L 4.620 11.98 1.178 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

1.50 8.17 544.66 3.670 0.041 
flowing streams 

8. Large gullies, diversions, and low 0.50 4.75 950.00 2.120 0.124 
flowing streams 

#1 1 Time of Concentration: 0.165 

Filename: NO 4 10-24.sc4 Printed 09-07-2007 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: NO 4 100-6.sc4 Printed 09-07-2007 
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Structure Networking: 
Type 

Stru (fiows Stru Musk. K Musk. X Description 
# into) # (hrs) 

Null #1 ==> End 0.000 0.000 SEDIMENT DITCH 4 

Filename: NO 4 100-6.sc4 Printed 09-07-2007 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 4.620 4.620 20.90 1.48 

Filename: NO 4 100-6.sc4 Printed 09-07-2007 
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Structure #1 (Null) 

SEDIMENT DITCH 4 

Filename: NO 4 100-6.sc4 
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Structure Detail: 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru SWS Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 4.620 0.165 0.000 0.000 87.000 M 20.90 1.476 

2'. 4.620 20.90 1.476 

Subwatershed Time of Concentration Details: 
Stru SWS 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
S. Large gullies, diversions, and low 

1.50 
flowing streams 

8.17 544.66 3.670 0.041 

8. Large gullies, diversions, and low 
0.50 4.75 

flowing streams 
9S0.00 2.120 0.124 

#1 1 Time of Concentration: 0.165 

Filename: NO 4 100-6.sc4 Printed 09-07-2007 



R19935

( 

SUPPLEMENTAL INFORMATION 

PART IV ATTACHMENTIV.7.F-OUTLET 011 DESIGN 



R19936
SEDCAD 4 for Windows 
rnn.,,i,,ht 100A _?nn? 0<>m<>1" l <::,-h,.,,:,h 

WILLIAMSON ENERGY, LLC 

POND CREEK MINE NO.1 

WILLIAMSON COUNTY, ILLINOIS 

SEDIMENT DITCH EXIT CHANNEL 
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General Information 

Storm Information:· 
Storm Type: NRCS Type II 

Design Storm: 25yr-6hr 

Rainfall Depth: 4.680 inches 

Filename: SEDIMENT DITCH EXIT R3.sc4 Printed 01-14-2008 
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Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X Description 

# into) # (hrs) 

Null #1 ==> End 0.000 0.000 SEDIMENT DITCH EXIT CHANNEL 

Filename: SEDIMENT DITCH EXIT R3.sc4 Printed 01-14-2008 
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( 
Structure Summary: -

Immediate Total 
Peak 

Total 
Contributing Contributing 

Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 196.770 196.770 152.36 40.11 

Filename: SEDIMENT DITCH EXIT R3.sc4 Printed 01-14-2008 
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Structure Detail: 

Structure #1 (Null) 

SEDIMENT DITCH EXIT CHANNEL 

Filename: SEDIMENT DITCH EXIT R3.sc4 Printed 01-14-2008 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 196.770 2.471 0.000 0.000 85.000 M 152.36 40.110 

L 196.770 152.36 40.110 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and !ow 

1.00 9.00 900.00 3.000 0.083 
flowing streams 

8. Large gullies, diversions, and low 
0.25 7.88 3,152.00 1.500 0.583 

flowing streams 

8. Large gullies, diversions, and low 
27.69 72.00 260.00 15.780 0.004 

flowing streams 

8. Large gullies, diversions, and low 
0.17 13.50 7,978.72 1.230 1.801 

flowing streams 

#1 1 Time of Concentration: 2.471 

Filename: SEDIMENT DITCH EXIT R3.sc4 Printed 01-14-2008 
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WILLIAMSON ENERGY, LLC 

POND CREEK MINE NO.1 

WILLIAMSON COUNTY, ILLINOIS 

SEDIMENT DITCH EXIT CHANNEL 
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Filename: SEDIMENT DITCH EXIT R2.sc4 

Ou+!.d-011 

JLH 

ALLIANCE CONSULTING INC. 
124 PHILPOTT LANE 
BEA VER, WV 25813 

Phone: 304-255-0491 

1 

Printed 01-14-2008 
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2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: SEDIMENT DITCH EXIT R2.sc4 Printed 01-14-2008 
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Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X Description 

# into) # (hrs) 

Null #1 ==> End 0.000 0.000 SEDIMENT DITCH EXIT CHANNEL 

Filename: SEDIMENT DITCH EXIT R2.sc4 Printed 01-14-2008 
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4 

( Structure Summary: ' 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 196.770 196.770 224.29 58.74 

Filename: SEDIMENT DITCH EXIT R2.sc4 Printed 01-14-2008 
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5 

C Structure Detail: 

Structure #1 (Null) 

SEDIMENT DITCH EXIT CHANNEL 

Filename: SEDIMENT DITCH EXIT R2.sc4 Printed 01-14-2008 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# a 

~ (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 196.770 2.471 0.000 0.000 85.000 M 224.29 58.737 

I: 196.770 224.29 58.737 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope{%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gu!!ies, diversions, and low 

1.00 9.00 900.00 3.000 0.083 
flowing streams 

8. Large gullies, diversions, and low 
0.25 7.88 3,152.00 1.500 0.583 

flowing streams 

8. Large gullies, diversions, and low 
27.69 72.00 260.00 15.780 0.004 

flowing streams 

8. Large gullies, diversions, and low 
0.17 13.50 7,978.72 1.230 1.801 

flowing streams 

#1 1 Time of Concentration: 2.471 

Filename: SEDIMENT DITCH EXIT R2.sc4 Printed 01-14-2008 
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Q = CLH'I.5 OR REF.: (MESA MANUAL, Pg. 6.136) CALCULATED BY: ~S~M~S~-~1~/1~4~/2~0~06~ 

Q = CH'l.5(L+0.4(ZI +Z2)H) CHECKED BY: _______ _ 

WHERE: 
PEAK DISCHARGE= 224.29 CFS 

COEFFICIENT C =_~2"'.8"-_REF.: (OPEN CHANNEL HYDRAULICS, CHOW, Pg. 53) 

BOTTOM WIDTH L = 20 FT 

SIDE SLOPE ZI =~2c'.Occ0c'-:1c­
SIDE SLOPE Z2 =~2~.0~0~:1~ -~-::(''\::::,;,,,,,,,,,,,,.... 4.t FT .... ,:;,,::/::,,:::::'''{;··· 

2 ·-:-::.:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-::':'''''. 2 

FLOW DEPTH=_.=2,c.2cc::6_FT -E-- 20 FT ----+ 
USE DEPTH: 2.5 FT 

TOTAL SPILLWAY DEPTH= 4.5 FT (INCLUDES 2.24 FT OF FREEBOARD) 

PEAK DISCHARGE= 224.29 CFS 
BOTTOM WIDTH= 20 FT 

SIDE SLOPES= 2.00;1 
CHANNEL SLOPE= 1 % 

MANNING'S N = 0.035 FP(1/6) 

WETTED PERIMETER= 27.76 FT 
AREA OF FLOW= 40.66 SQ.FT. 

HYDRAULIC RADIUS, Rh = 1.47 FT 
CALC. VELOCITY= 5.51 FPS 

FREEBOARD REQUIRED= 2.17 FT 

TOTAL DEPTH= 3.91 FT 

ROCK RIPRAP 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO. -

-E--- 20 ----?" 

1.74 FT 
1.52 FT 
0.79 SUBCRITICAL 

(Using FB = 1 + 0.025(V)(D'1/3)) 
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Date: 

To: 

From: 

Subject: 

1 4 
,\'J,U 

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

65•/01-A 
Ci ev-tL -I - I lo Cl '6 

1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276 - ( 217) 782-3397 

]AMES R. THOMPSON CENTER, 100 WEST RANDOLPH, SUITE 11-300, CHICAGO, IL 60601 - (312) 814-6026 

Roo R. BLAGOJEVICH, GOVERNOR DOUGLAS P. Scon, DIRECTOR 

December 3, 2007 

Larry Crislip 

Bill Buscher~ 

MEMORANDUM 

C;,J,,f,, C.J r .5 1Aieo;rr'od.lr.£-O 1,tJ ro 

J!.elltE.uJ ,,_,;:r,-,t,,z p,tr£<, tz/o ijD7. 

Review and Comment on the Pond Creek Mine #1 groundwater monitoring 
system, Williamson Cow1ty 

At the request of the Mine Pollution Control Program (MPCP) the Grom1dwater Section has 
reviewed the new data for the Pond Creek Mine #1 site. The purpose of the review is to evaluate 
groundwater protection and monitoring system design for the revision to the refuse disposal area. 
This memo supersedes the June 8, 2007 and the November 29, 2007 memorandum regarding this 
site. 

L The Groundwater Section agrees with the proposal to abandon GW-6 due to it 
continually being dry. However, a new up-gradient monitoring well north of 
GW-6 and south of Refuse Disposal Facility No. 1 finished at a lower elevation is 
requested in order to obtain up-gradient water quality data. 

2. Three additional monitoring wells for the proposed Refuse Disposal Facility No. 2 
expansion are requested. One well should be located just north of the creek on the 
west side of the proposed area. One well should be located on the west where the 
northern and southern po1iions of the new disposal area meet. The final well 
should be located on the northern side of the proposed area approximately 250 
feet from the northeastern comer of the disposal area. These wells are to be 
located between 30-35 feet of the edge of the impoundment and screened in the 
first water bearing zone beneath the elevation of the bottom of the refuse disposal 
area. 

li1 ITF' ('f'lR )?SPJC'>~ I .• ;: 
DEC O 5 2007 .. 

IL Environment! 1-, ,... • 
lvJARION n1£c,c--.1 ,~,~,I - - _ ~ · ..,;: '~,,..,_ ,.,,,,'-,·/(_.::: 

ROCKFORD - 4302 North Main Street, Rockford, !L 61103 - (815) 987-7760 • DES PLAINES - 9511 W. Harrison St., De!> Plaines, IL 60016 - (847) 294-4000 
ELGIN - 595 South State, Elgin, IL 60123 - (847) 608-3131 • PEORIA - 541 5 N. University St., Peoria, IL 61614 - (309) 693-5463 

BUREAU Of LAND - PEORIA - 7620 N. University St., Peoria, IL 61614 - (309) 693-5462 • CHAMPAIGN - 2125 South First Street, Champaign, JL 61820 - (217) 278-5800 
SPRINGFIELD - 4500 .S. Sixth Street Rd., Springfield, JL 62706 - (217) 786-6892 • COLLINSVILLE - 2009 Mal! Street, Collinsville, IL 62234 - (618) 346-5120 

MARION- 2309 W. Main St., Suite 116, Marion, IL 62959 - (618) 993-7200 

PRINTED ON RECYCLED PAPER 
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3. Monitoring wells are required to be sampled six times for the inorganic 
parameters listed in table A within one year prior to the placement of refuse in the 
refuse disposal area. Quatierly sainpling for the parameters listed in Table B will 
be required once the first year of sampling has been completed. 

4. A statistical representation of existing water quality must be established using the 
method outlined in Attachment 1 for monitoring wells GW-5, the new 
replacement well for GW-6, and the three new monitoring wells requested above. 
This method should be used to detennine the 95 percent confidence limit for each 
paraineter. 

5. Provide technical justification for allowing the planned subsidence associated 
with long wall mining at the proposed refuse disposal area at the mine site. How 
.will subsidence affect the permeability of the foundation soils at the proposed 
refuse area? 

6. Long wall mining with planned subsidence beneath the existing disposal area 
would threaten the integrity of the impoundment and is prohibited. 

7. Provide contingency plans for the following: 

A. Providing an alternate source of water to the private well owners, in the 
event that groundwater quality in private wells in the area is adversely 
affected by a release of contaminants to groundwater from the refuse 
disposal areas. 

B. Minimizing the impact to groundwater on the site in the event there is a 
release of contatninants to groundwater from the refuse disposal areas on 
the mine property. 

C. Preventing off-site migration of contaminants in the event there is a 
release of contaminants to groundwater from the refuse disposal areas on 
the mine property. 
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ATTACHMENT 1 

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

1. Determine the arithmetic mean ( X b) of each indicator parameter for the 
background sampling period. If more than one background (up gradient) well is 
used, an equal number of samples must be taken from each well. 

x +x + ... x 
1 2 n 

n 

Where: 

X b = Average background value for a given chemical parameter 

X,, - Background values for each up gradient sample 

n = Number of background samples taken 

2. Calculate the background vmiance (S/) and standard deviation (Sb) for each 
parameter using the values (Xn) from each background sample of the upgradient 
well(s) as follows: 

- 2 - 2 2 
(X -Xb) +(X -Xb) + ... +(X -X ) 

S
2_ 1 2 n b 

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

CL= xb ±t.Jxb +t1+1/n(Sb) 

Where: 

CL = upper confidence limit prediction 
( upper and lower limits should be calculated for pH) 

t = one-tailed t value at the required significance 
level and at n-1 degrees of freedom from Table 1 
(a two-tailed t value should be used for pH) 

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

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

B. If all the background (upgradient) values are less than the MDL for a given parameter, the 
Practical Quantitation Limit (PQL), as given in 35 Ill. Adm. Code Part 724 Appendix I shall 
be used to evaluate data from monitoring wells. If the analytical results from any 
monitoring well exceeds two (2) times the PQL for any single parameter, or if they exceed 
the PQLs for two or more parameters, the pennittee shall conclude that a statistically 
significant change has occmTed. 
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Table 1 
Standard T-Tables Level of Significance 

!-values !-values 
Degrees of freedom ( one-tail) (two-tail)* 

99% 95% 99% 95% 
4 3.747 2.132 4.604 2.776 
5 3.365 2.015 4.032 2.571 
6 3.143 1.943 3.707 2.447 
7 2.998 1.895 3.499 2.365 
8 2.896 1.860 3.355 2.306 
9 2.821 1.833 3.250 2.262 

10 2.764 1.812 3.169 2.228 
11 2.718 1.796 3.106 2.201 
12 2.681 1.782 3.055 2.179 
13 2.650 1.771 3.012 2.160 
14 2.624 1.761 2.977 2.145 
15 2.602 1.753 2.947 2.131 
16 2.583 1.746 2.921 2.120 
17 2.567 1.740 2.898 2.110 
18 2.552 1.734 2.878 2.101 
19 2.539 1.729 2.861 2.093 
20 2.528 1.725 2.845 2.086 
21 2.518 1.721 2.831 2.080 
22 2.508 1.717 2.819 2.074 
23 2.500 1.714 2.807 2.069 
24 2.492 1.711 2.797 2.064 
25 2.485 1.708 2.787 2.060 
30 2.457 1.697 2.750 2.042 
40 2.423 1.684 2.704 2.02] 
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Adopted from Table III of "Statistical Tables for Biological Agiicultural and Medical Research" 
(1947. R.A. Fisher and F. Yates). 

For pH only when required. 
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Engineers • Constructors • Scientists 

1 525 ·/0 7 
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12.50 ACRES FOR 
LOCUST GROVE WATERLINE 

INCIDENTAL BOUNDARY 
REVISION APPLICATION 

FOR PERMIT NO. 375 

WILLIAMSON COUNTY, IL 
OND CREEK MINE NO. 1 

Prepared for 

WILLIAMSON ENERGY I:LC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B07-426-1413 
SEPTEMBER 2007 

Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 
Beaver, WV 25813-9502 

Telephone: (304) 255-0491 
Fax: (304) 255-4232 
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e ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276 - ( 217) 782-3397 

)AMES R. THOMPSON CENTER, 100 WEST RANDOLPH, SUITE 11-300, CHICAGO, IL 60601 -(312) 814-6026 

ROD R. BLAGOJEVICH, GOVERNOR DOUGLAS P. SCOTT, DIRECTOR 

November 29, 2007 

Williamson Energy, L.L.C. 
430 Harper Park Drive 
Beckley, WV 25801 

618/993-7200 

Re: Williamson Energy, L.L.C. - Pond Creek No. I Mine 
IDNR/OMM Permit No. 3 75, Incidental Boundary Revision for Pipeline 
IEPALogNo.1525-07 

Gentlemen: 

We received the information concerning the above referenced project, dated November 7, 2007, on 
November 8, 2007. This infonnation has been reviewed by the Permit Section Staff, and based upon 
that review, the following items are offered for your consideration and appropriate action: 

I. The proposed pipeline discharge appears to repo1i to Pond 006. Since this discharge may 
include pumpage from Locust Grove Portal and the proposed unnamed portal in Section 8, 
Township 8 South, Range 4 East, Williamson County, the discharge from Outfall 006 will likely 
increase. In order to complete an evaluation of this proposed discharge expansion, please 
provide the following: 

a. Discharge structure plans and design calculations are required in accordance with 35 Ill. 
Adm. Code 405.I04(b)(7). The capacity of Pond and Outfall 006 should be re-evaluated 
considering current drainage conditions and the discharge from the proposed pipeline. The 
sediment pond detention volumes should be sufficient to provide a minimum 8-hour 
detention time for the runoff from a 10 year, 24 hour precipitation event plus pumpage from 
the proposed pipeline. In addition, a sediment storage volume of0.l ac-ft per disturbed acre 
will be required. Please provide design information to demonstrate that Pond 006 will have 
adequate capacity for the proposed increased flow. 

b. Considering the pending Sulfate Water Quality Standards Regulations, additional water 
quality information will be required for an NPDES Permit modification. As sulfate water 
quality standards and permit limits will be based on water quality in the receiving stream and 
the discharge from Outfall 006, please provide a minimum of three (3) analyses of sulfate, 
chloride and hardness for the receiving stream and outfall discharge. All monitoring should 
be perfonned at a time when flow exists in both the outfall and in the receiving stream. 

c. A review of Discharge Monitoring Reports (DMR's) appears to indicate that Chlmide 
concentrations in discharges from Outfall 006 are increasing. Please provide a detailed 

ROCKFORD - 4302 North Main Street, Rockford, IL 61103 - (81 5) 987-7760 • DES PLAINES - 9511 W. Harrison St., Des Plaines, IL 60016 - {847) 294-4000 
ELGIN - 595 South State, Elgin, IL 60123 - (847) 608-3131 • PEORIA - 5415 N. University St., Peoria, IL 61614 - (309) 693-5463 

BUREAU OF LAND - PEORM - 7620 N. University St., Peoria, IL 61614 - (309) 693-5462 • CHAMPAIGN - 2125 South First Street, Champaign, JL 61820 - (217) 278-5800 
SPRINGFIELD - 4500 S. Sixth Street Rd., Springfield, IL 62706 - (217) 786-6892 • COLUNSV!ltE - 2009 Mall Street, Collinsville, IL 62234 - (618) 346-5120 

MARION - 2309 W. Main St., Suite 116, Marion, IL 62959 - (618} 993-7200 

PRINTED ON RECYCLED PAPER 
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Williamson Energy, L.L.C. - Pond Creek No. 1 Mine 
IDNR/OMM permit No. 375, Incidental Boundary Revision for Pipeline 
IEP A Log No. 1525-07 
November 29, 2007 
Page2 

discussion of effects the pumpage from the pipeline is anticipated to have on chloride 
concentrations in the discharge from Outfall 006. Should chloride concentrations be 
anticipated to exceed 500 mg/I, controlled discharges and/or allowed mixing may be required 
and should be addressed at this time. 

d. An Antidegradation Assessment for a modified NPDES Permit to incorporate an expanded 
outfall for this facility will require "Assessments of Alternatives for Less Increase in 
Loading or Minimal Environmental Degradation." Therefore, a detailed alternatives analysis 
is required for the proposed increase in loading from expanded Outfall 006. This alternative 
analysis should include a detailed discussion of all alternatives considered to the proposed 
expanded discharge, and the justification for the option selected. 

2. The proposed pipeline route crosses several waterways that appear to be in a flood plain. 
Therefore, the US Army Corps of Engineers should be contacted to determine if a pennit is 
required for the proposed activity. This Agency shall be informed of the Corps of Engineers 
determination as it relates to permit requirements. 

3. Pursuant to 35 Ill. Adm. Code 415.104(a), please ensure that a registered professional engineer's 
certification is provided for the responses to the above items. 

Should you have any questions or comments regarding the above, or need any additional information 
concerning Agency requirements, please contact Environmental Protection Engineer, Bob Kerr at 
217/786-6892 or the Marion address listed below. 

Sincerely, 

rl:i!:~ 
Manager, Permit Section 
Mine Pollution Control Program 
Bureau of Water 

LDC:jkb/4668c/11-29-07 

cc: IDNR/Office of Mines and Minerals 

bee: BOW/MPCP/FOS/Springfield _ 
BOW/MPCP/FOS/Marion ,/ 
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State Of Tllinois 
Environmental Protection Agency 

Subject: Williamson Energy, L.L.C. -Pond Creek No. 1 Mine 
Log No.: 1525-07 
NPDES Permit No.: IL0077666 
Reviewed by: Bob Kerr Date: 29 Nov 07 Page 1 

Log No. 1525-07 is an application for a 12.50 acre incidental boundary revision for a 12" pipeline from the 
Locust Grove P01tal to the main processing area. The area is located in Sections 4, 7, and 8 T8S, R4E, 
Williamson County. 

Since this is a pipeline with a long, narrow permit area, a sediment pond is not feasible. Conventional erosion 
control measures will be used. Disturbed areas will be subject to storm water monitoring. 

a. Construction may be in a flood plain and need a 404 Permit. (AI Item.) 

b. The pipeline discharge will likely affect a discharge. Although not stated, it appears outfall 006 will be 
affected and the NPDES permit should be modified for increase flow. (AI Item - to determine new flow 
volume.) 

c. A revised sulfate standard and alternatives assessment will be needed for the increased discharge. 

d. Chloride concentrations at 006 have been increasing. Will the flow from the pipeline also increase chlorides? 
(AI Item) 

580.75 acres total with !BR 

ACTION: AI letter will be sent requesting responses to a. and b. above. 
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Illinois Department of 
Natural Resources 
One Natural Resources Way • Springfield, Illinois 62702-1271 
http://dnr.state.ii.us 

Mr. Michael J. Beyer 
Williamson Energy, LLC 
P.O. Box 99 
Johnston City, IL 62951 

Re: Permit No. 375 

January 18, 2008 

Incidental Boundary Revision No.11 

Dear Mr. Beyer: 

1525·/07 
f,(u_ ct=-b_, :JJ_-J),01 

Rod R. Blagojevich, Governor 

Sam Flood, Acting Director 

The appropriate Department technical staff have reviewed the proposed incidental boundary 
revision dated November 7, 2007, submitted by Williamson Energy, LLC for Pond Creek No. I 
Mine, Permit No. 375. The request would add 12.50 acres to conduct surface coal mining 
activities. The additional acres would be used for burying a water line from the Locust Grove 
portal to the main mine site. 

The Department finds Williamson Energy, LLC has demonstrated in its request, and field 
inspections by the Department's field representative have confirmed that these areas (12.50 ac.) 
meet the requirements for an incidental boundary change as outlined in 62 Ill. Adm. Code 
1774.13(d). Section 1774.13(d)(6) publication requirements have been met. 

62 Ill. Adm. Code 1817.46( e) allows the Department to grant exemptions from the requirement 
to pass all disturbed drainage through a siltation structure if the disturbed area within the total 
disturbed area is small; and 

Alternate sediment control measures as described in Section 1817.45(b) are used in lieu ofa 
siltation structure; and the permittee demonstrates that siltation structures are not necessary 
for drainage from the disturbed area to meet the effluent limitations and water quality 
standards for the receiving waters set f01ih in 1817.42. 

The Department has determined that the area delineated meets the criteria established in Section 
1817.46(e) and hereby grants an exemption from the use ofa sedimentation pond. 

The fee for the area will be $312.50. The fee is comprised of $312.50 for non-surface mining 
area ($5/acres x 12.50 acres x 5 years the bond is in force). 

The bond for the area will be $16,250.00. Copies of bond form SCML-2 have been enclosed for 
your use. 

Printed 011 recycled nnd recyclable paper 
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Mr. Michael J. Beyer 
Permit No.375 
Incidental Boundary Revision No. I I 
Page 2 

Upon receipt by the Department of the fee and bond, mining activities on these 12.50 acres may 
commence, following Depmiment approval. 

All conditions and provisions contained in the approved permit also apply to this revision. 
Approval from this agency does not relieve Willimnson Energy, LLC from obtaining approval 
from other ag~pcjes requiring such. 

Should you have any questions, please contact Darin Martin at our Benton office. 
. ' , 

SKF:DM:gr 

Enclosure 
cc: D. Martin / 

R. Morse✓ 
OSMRE 
M. Parrish 

12121005.wpd 

Sincerely, 

~ 
Scott K. Fowler, Supervisor 
Land Reclamation Division 
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12.50 ACRES FOR 
LOCUST GROVE WATERLINE 

INCIDENTAL BOUNDARY 
REVISION APPLICATION 

FOR PERMIT NO. 375 

WILLIAMSON COUNTY, IL 
POND CREEK MINE NO. 1 

Prepared for 

WILLIAMSON ENERGY LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B07-426-1413 
SEPTEMBER 2007 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

November 7, 2007 

Mr. Lany Crislip 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
Mine Pollution Control Program 
2309 West Main Street 
Suite 116 
Marion, IL 62959 

Dear Mr. Crislip: 

Request for Incidental 
Boundary Revision for 12.50 Acres 

Williamson Energy LLC - Permit No. 375 
Pond Creek Mine No. 1 

Williamson County. Illinois 

Project No. B07-426-l 4 l 3 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting an original 
and one copy of a 12.50 acre contiguous incidental boundary revision to add a water line from the 
Locust Grove Shaft Site to the permit area along Dwina Road. Please refer to the enclosed incidental 
boundary revision form, nanative, revised reclamation estimate spreadsheet and associated maps. 

Please be advised that one copy of this IBR application has been sent to Mr. Darin Martin and two 
copies of this IBR application has been sent to Mr. Larry Crislip, IEPA. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIA.NCE CONSULTIN(j, fNC. 

,f - f /2 lf!c-0/J/; /I-,;,,,,:::;,:::.,,; :::::::. 

ttephen M. Sut 1in 
, Project Manager 

SMS:jea 
Enclosures 

cc: James Plumley, Mach Mining w/enclosures 

FILE: 07426-02 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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Alliance LI 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Scoll Fowler 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Office of Mines and Minerals 
Land Reclamation Division 
One Natural Resources Way 
Springfield, IL 62702-1271 

November 7, 2007 

Request for Incidental 
Boundarv Revision for 12.50 Acres 

Williamson Energy LLC - Permit No. 375 
Pond Creek Mine No. I 

Williamson County. Illinois 

Dear Mr. Fowler: 

Project No. B07-426-1413 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting an original 
and one copy of a 12.50 acre contiguous incidental boundary revision to add a water line from the 
Locust Grove Shaft Site to the permit area along Dwina Road. Please refer to the enclosed incidental 
boundary revision fo1m, nanative, revised reclanmtion estimate spreadsheet and associated maps. 

Please be advised that one copy of this IBR application has been sent to Mr. Darin Marlin and two 
copies of this IBR application has been sent to Mr. Lany Crislip, IEP A. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

', , f/ 
t, /·\ ,0/J I -~ "!f'!'•v,;,/// , . f· <-.-:,. 

Stephen M. Sutphi;, 
Project Manager • 

SMS:jea 
Enclosures 

cc: Jan1es Plumley, Mach Mining w/enclosures 

FILE: 07426-0 l 

124 Philpott Lane • Raleigh County Ai1vort industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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AllianceLI 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Darin Matiin 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Land Reclamation Division 
503 E. Main, FL 001 
Benton, lL 62812 

November 7, 2007 

Request for Incidental 
Boundarv Revision for 12.50 Acres 

Williamson Energy LLC - Petmit No. 375 
Pond Creek Mine No. 1 

Williamson County. Illinois 

Dear Mr. Martin: 

Project No. B07-426-1413 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting an original 
and one copy of a 12.50 acre contiguous incidental boundai-y revision to add a water line from the 
Locust Grove Shaft Site to the pem1it area along Dwina Road. Please refer to the enclosed incidental 
boundary revision form, narrative, revised reclamation estimate spreadsheet and associated maps. 

Please be advised that two copies of this !BR application have been sent to Mr. Scott Fowler and two 
copies of this !BR application has been sent to Mr. Larry Crislip, IEP A. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, [NC. 

17 -4=f=-f'~­jlly1w/;1 r'(,~ 
)Steplfen M. Sutphin ' 
· Project Manager 

SMS:jea 
Enclosures 

cc: Jatnes Plumley, Mach Mining w/enclosures 

FILE: 07426-03 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WY 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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State of Illinois 
Department of Natural Resources 

Office of Mines and Minerals 
Land Reclamation Division 

One Natural Resources Way 
Springfield, IL 62702-1271 

APPLICATION FOR SURFACE COAL MINING AND RECLAMATION OPERATIONS 
INCIDENTAL BOUNDARY REVISION IBR-1 

PART I 

DATE: -~.,_,._/_.,;i...5~,,_/B--+1-----
NOTICE: This state agency is requesting disclosure of information that is necessary to accomplish 

the statutory purpose as outlined under Ill. Rev. Stat. 1987 Ch. 96 1/2, par. 7901.01 et seq. 

Disclosure of this information is voluntary, however failure to comply may result in this form not 

being processed. This form has been approved by the Forms Management Center. 

I) A) General Information 

(l)(We)(The) Williamson Energv LLC 
(Name of Company, Corporation, Partnership or Individual) 

P.O. Box 99, Johnston. City. IL 62951 (618) 983-3020 
(Address) (Telephone Number) 

hereby submit application for an Incidental Boundary Revision to Permit --~3"'7'"'5'---

Name of Mine Pond Creek No. 1 

MSHA No. -~1=1~-0=3~14~1~---

I, -----------'"M"'i"'ch""a"'e"'l"'J'-'-.-"B'--'e'-'y-"e.,_r _____________ under penalty 
(vice president or his duly authorized representative under the existing permit) 

of perjury declare that all information provided in this application is true and correct to the best of 

my knowledge. 

CEO 
Title 

Surface Area: 
ADDITIONAL ACRES REQUESTED 12.50 EXISTING PERMIT ACREAGE 576.85 
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BJ Indicate the type of disturbance and associated acreage. 

2) A) 

Type of Disturbance Existing Permit !BR 

Area Stripping 20.13 0 

Mine Waste Areas 277.39 0 

Processing Areas 
& Support Facilities 71.21 12.50 

Access. Haul Roads 
& Transport Facilities 18. 16 0 

Soil Storage Areas 75.70 0 

Diversions 32.85 0 

Coal Recovery 
(Gob & Slurry) 0 0 

Other 30.46 5.16 

Not to be Disturbed 37.19 0 

Provide name and address of every legal or equitable owner of record of the !BR 
area. 

Total 

20.13 

277.39 

83.71 

18.16 

75.70 

32.85 

0 

35.62 

37.19 

RESPONSE: Williamson Development Company LLC, P. 0. Box 99, Johnston City, IL. 62951. 

BJ Provide name and address of the owner of record for all surface and subsurface areas 
contiguous to any part of the proposed !BR area. 

RESPONSE: Refer to Attachment Part 1.2.B. 

CJ Show location of owners of record of those lands, both surface and subsurface, 
included in or contiguous to the IBR area on premining land use map or another 
map, if necessary. 

RESPONSE: Refer to Map 6 S.F. - Sheet 1 of 3, Sheet 2 of 3, & Sheet 3 of 3. 

3J Provide name and address of any holder ofrecord of leasehold interest for the !BR area. 

RESPONSE: NI A 

4J Affidavits, Certifications 

A) Complete affidavit regarding applicant's legal right to enter and begin surface coal mining and 
reclamation operations in the !BR area and whether that right is the subject of pending litigation. Identify 
the documents upon which affidavit is based by type and date of execution and identify specific lands to 
which each document pertains and explain the legal rights claimed by the applicant (1778.1 S(a)J. If the 
private mineral estate to be mined has been severed from the private surface estate, provide copies of the 
documents required under Section 1778.1 S(B)(I )-(3). On the penmit map or ether designated map show 
the boundaries of land within the permit area upon which the applicant has the legal right to enter and 
begin surface mining activities. 
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RESPONSE: Refer to Attachment Pait 1.4.A. 

B) Complete certification for engineering aspects of the application. In addition to the general certification, 

three specific certifications are included which are applicable only if the box in front of each is marked. 

The first two cover special permit requirements and should be marked only when they occur for the 

proposed permit. The third certification covers the Illinois Environmental Protection Agency permit 

requirements. In most cases, an Illinois registered engineer will be required to certify IEP A permit 

requirements. Except as otherwise provided all maps, plans and cross-sections included in the permit 

application shall be prepared by, or under the direction of, and sealed by a qualified registered 

professional engineer licensed under the Illinois Professional Engineering Act, a qualified registered 

structural engineer licensed under the Illinois Structural Engineering Act or if authorized by state law, a 

qualified registered professional land survey or licensed under the Illinois Land Surveyors Act with 

assistance from experts in related fields. 

RESPONSE: Refer to Attachment Part 1.4.B. 

5) Areas Designated Unsuitable for Mining 

A) Does proposed IB R area include --

(I) Lands within boundaries of the National Park System, National Wildlife Refuge System, National 

Recreation Areas, etc. [Section 176 I. I !(a)]? 

Yes _____ No_~X __ _ 

(2) National forest land? 

Yes _____ No _ ___,_X~--

(3) Any land which will adversely affect any publicly-owned park or places included in or eligible for 

listing in the National Register of Historic places, etc. [per 62 lll. Adm. Code 1761.l l(a)(3) or Section 

10, (B)(C) of the SCM-1? 

Yes _____ No _ ....... X __ _ 

If yes, complete Part II, Section I 0, (B) & (C) of the SCM-1 or the UCM-1 Application. 

( 4) Any public roads which are to be removed, relocated or temporarily closed? 

Yes -~x~ __ No ____ _ 

Indicate on the pre-mining land use map or other designated map the location of the public roads 

and attach a copy of the written agreement from the appropriate authority authorizing the relocation, 

removal or temporary closure. Describe the measures to be used to insure that the interest of the 

public and land owners affected will be protected. 

RESPONSE: Refer to Attachment Part 1.5.A.4- Department of Highways Letter 

B) Will proposed !BR area be located --

(I) Within 100 feet of the right-of-way line of any public road? 

Yes X No ____ _ 

If yes, explain proposed procedure for complying with regulation section l 761.11 (d), 

including request for variance, if relevant. Provide location of public roads on pre-mining 
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1 - land use map or other designated map. Describe the measures to be used to insure that the 

\ interest of the public and land owners affected will be protected. 

RESPONSE: A variance is requested to affect acreage within 100 feet of the outside right of way 

ofDwina Road, Jordans Fort Road, Thompsonville Road and Locust Grove Road 

(refer to Map 6 S.F., Operations Plan Map- Sheet 1 of 3 and Sheet 3 of 3. The 

anticipated surface affects will be the installation, maintenance and use of a 

waterline; 

The public notice may provide for a public hearing in accordance with Section 

1761.14. The proposed public notice will include notice of affecting within 100 feet 

of the outside right of way of the aforementioned roads. The Department may 

provide a finding that the interests of the affected public and landowner will be 

protected as required by 1761.11 (d)(2)(B). 

The applicant will also obtain the necessary input and approvals from the ovmers of 

public roads where the aforementioned proposed surface mining affects will be 

within 100 feet of the outside right of way of public roads to further assure that 

surface mining affects will not interfere with visibility of traveling public, and 

driveway/access road entrances meet the requirements of the owner of the public 

road. 

(2) Within 300 feet measured horizontally from any occupied dwelling? 

Yes ____ No __ X __ _ 

If so, is waiver provided meeting requirements of Section 1761.15? 

(3) Within 300 feet measured horizontally of any public building, school, church, community or 

institutional building or public park? 

Yes ____ No -~X~--

(4) Within 100 feet measured horizontally ofa cemetery? 

Yes _____ No _~X~--

C) Are valid existing rights (per 1761.11) claimed for any part of the lBR area? 

Yes _____ No __ X __ _ 

Jfyes, provide documentation to substantiate claim. 

D) Provide a draft copy of the proposed newspaper notice and name of local newspaper of general circulation 

in which advertisement of the application will be published, per 62 lll. Adm. Code 1774.13(d)(6). 

Certification of publication is to be furnished to the Department and must be received prior to Department 

approval of the !BR. 

RESPONSE: Refer to Attachment Part I.5.D. 
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/-, 

An I lA•n~ R,.,. "' l.:?.11 

1·•;· •,;:,Jjl{.<·:.· •·•··· ;;, ....... .. ' ; ... ; . .. 
.. .. ••• •,n; 

A080407-303 WILLIAMSON DEVELOPMENT CO, LLC 1'0 BOX99. JOHNSTON CITY IL 62951 WILLIAMSON DEVELOPMENT COMPANY LLC LEASE 

A080407-301 WILLIAMSON DEVELOPMENT CO, LLC l'OBOX99. JOHNSTON CITY IL 62952 WILLIAMSON DEVELOPMENT COMPANY LLC LEASE 

A080407-402 WILLIAMSON DEVELOPMENT CO. LLC PO BOX 99. JOI INSTON CITY IL 62952 WILLIAMSON DEVELOPMENT COMPANY LLC LEASE 

A080407-4 I 9 WILLIAMSON DEVELOPl'>--!ENT CO. LLC PO BOX 99, JOHNSTON CIIT IL 62952 WILLIAMSON DEVELOPMENT COMPANY LLC LEASE 

A080407-412 WILLIAMSON DEVELOPMENT CO, LLC PO 13OX99, JOHNSTON CITY IL 62952 WILLIMISON DEVELOPMENT COMPANY LLC LEASE 

A080408-301 WILLIAMSON DEVELOPMENT CO. LLC PO BOX 99, JOHNSTON crrY IL 62952 WILLIAMSON DEVELOPMENT COMPANY LLC LEASE 

A080408-303 WILLIAMSON DEVELOl'fv!ENT CO. LLC PO BOX 99. JOHNSTON CITY IL 62952 WILLIAMSON DEVELOPMENT COMPANY LLC LEASE 

A080408-107 WILLIAMSON DEVELOPMENT CO, LLC PO BOX99, JOHNSTON CITY IL 62952 WILLIAMSON DEVELOPMENT COMPANY LLC LEASE 

A080408-208 WILLIA11SON DEVELOPMENT CO, LLC PO BOX 99. JOHNSTON CITY IL 62952 WILLIAMSON DEVELOPMENT COMPANY LLC LEASE 

A080408-206 WILLIAMSON DEVELOPMENT CO, LLC PO BOX 99, JOHNSTON CITY IL 62952 WILLIAMSON DEVELOPMENT COMPANY LLC LEASE 

A080408-202 WILLIAMSON DEVELOPMENT CO. LLC PO BOX 99, JOHNSTON CIIT IL 62952 WILLIAMSON DEVELOPMENT COMPANY LLC LEASE 

Tax II not issued vet WILLIAMSON DEVELOPMENT CO, LLC PO BOX99, JOHNSTON CITY IL 62952 WILLIAMSON DEVELOPMENT CO!vtPANY LLC LEASE 

A080404-409 COLT LAND CO. LLC 430 HARPER PARK DRIVE BECKLEY WV 25801 WILLIAMSON DEVELOPMENT COMPANY LLC LEASE 

A080409-202 WILLIAMSON DEVELOPMENT CO, LLC PO BOX 99. JOHNSTON ClTY IL 62952 WILLIAMSON DEVELOPMENT COMPANY LLC LEASE 

i 
3 a -iv 
9l 
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Attachment Part I 3 

MINERAL GRANTOR 
OWNER OF DOCUMENT OF 

RECORD TYPE RIGHT 

Independence Land, Inc. Deed Williamson Development 
Company, LLC 

Williamson Development Lease Independence Land, Inc. 

Comnany, LLC 
Williamson Energy, LLC Snb-lease Williamson Development 

Company, LLC 
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Attachment 1.4.A 

(!)(We) ------'-'M"'i""ch,,,a,,e"-l "--'J.c.2B,,,e"-'v"'e"-r __________________ _ 
(Individual or Individuals) 

under penalty of perjury declare on behalf of the applicant, _____ W-'--'---'i,,11,.,iam="'so"'n"'--"E"'n,.,e""r"'g-'-y--'L"'L""C=---' 

that said applicant has valid documents which bestow upon the applicant a legal right to enter and commence surface 

coal mining and reclamation operations upon lands contained in the proposed !BR area, and such legal right is not in 

any way the subject of pending court litigation. 

Dated this ___ .;Z. __ 5 ___ day of S 40../~,., ,,ft r , .2 00 7 . 

1 (5,onathle rfitle 

State of ..:Z:-//'l#() 1.S 

County of W I I f1tc IP/ .512 n 

Signed by and subscribed to before me on _.:._'l..;/c......c2=---.:s::.,1-l----';;--'--"-(f}-'{)==----'7----------
(date) 

by_-')'rl'-''c.cle.clc..,C'--'-'/,'--'"=-'-l---'J"--',~g=,..;:;•lc.:"-"-'-'-------------------­
(name of person) 

, .. k~ -~-; 

/": · OFFICIAL SEAL 3 
;: . GAR'( $Mp I 

~.. Y PIJIIUC. STATE OF ILLINOIS 
, ~COMMISIIION!JG'IRES:08126!11 
v, Ill: .,na,in._,,,.,...,..,.,.,.,.._,..,. 

C/ (Signature of Notary Public) 
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ATTACHMENT PART 1.4.B 



R19980

Attachment I.4.B. 

ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attachments, and supplements was done 
by me or under my direct supervision. 

I further certify 10 U1e best of my knowledge all such design is in accordance with all applicable local, state and federal 
laws, rules and regulations. I have placed au "X" in the box below if that 
item is relevant 

D Whereas the Reclamation Plan calls for au alternative land use, I also certify the plans to conform to applicable 
accepted standards for adequate land stability, drainage, vegetative cover, and aesthetic design appropriate for 
U1e post-mining use of the site. 

D Whereas the operation proposes disposal of spoil or waste materials in areas other than mining workings or 
excavations, I also certify such fills are designed in accordance with recognized professional standards and all 
applicable laws. 

[XI Certification of Illinois Environmental Protection Agency-35 Ill. Adm. Code 405.104(a) Permit. In my 
professional judgement, the plans and specifications submitted as part of this application describe an operation 
which will meet all applicable effluent and water quality standards. I certify that I am familiar with all of the 
plans, specifications, reports, and maps submitted as part of this application and that said plans, etc. are 
accurate insofar as they represent existing conditions. 

Claudio E. Yon 
Name 

Alliance Consulting, Inc. 
Firm 

062-050632 
Illinois Registration Number (Seal) 

(304) 255-0491 
Phone Number 

124 Philpott Lane, Beaver, West Virginia 25801 
Address 

Signature Date ; 
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JAMES J. WEBB 
COUNTY ENGINEER 

SCOTT BARGER 
DESIGN ENGINEER 

WILLIAMSON COUNTY 

YVONNE RICHERT 
OFFICE MANAGER 

HIGHWAY DEPARTMENT 

September 20, 2007 

Mr. James Plumlee 
Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 

Dear Mr. Plumlee: 

MARION. ILLINOIS 62959 

1817 NORTH COURT ST. 

TELEPHONE (618) 997~1301 
EXT. 145 

The Williamson County Highway Department hereby grants Williamson Energy, LLC 
permission to install a 10" or 12" waterline underneath Thompsonville Road (FAS 1887), 
Jordan Fort Road (TR 570), Dwina Road (TR 544) and Locust Grove Road (TR 31) in 
Williamson County, IL. Open cutting of the road surface will not be allowed therefore 
these lines should be constructed by means of boring underneath the road. 

Please call if you have any questions. 

Engineer 
Williamson County Highway 
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Attachment 1.5.D. 

PUBLIC NOTICE 

Pursuant to the Surface Coal Mining Land Conservation and Reclamation Act (PA-81-1015, as 

amended) and the Rules and Regulations of the Act, Williamson Energy LLC, P. 0. Box 99, 
Johnston City, IL 62951 hereby gives notice that on ___________ 2007, an 

incidental boundary revision (IBR) has been submitted to the Illinois Department of Natural 

Resources, Office of Mines and Minerals, Land Reclamation Division, One Natural Resources 
Way, Springfield, IL 62702-1271. The IBR application is for 12.50 acres located in Williamson 

County, Sections 4, 7, and 8, Township 8 South, Range 4 East. 

Approval is also requested to operate within I 00 feet of the outside right-of-way of public roads 
(Dwina Road, Jordans Fort Road, Thompsonville Road and Locust Grove Road) which are located 

as follows: 

Dwina Road along the western side of the southwest quarter of Section 7, Township 8 

South, Range 4 East; 
Jordans Fort Road along the western side of the southwest qumier of Section 8, Township 8 

South, Range 4 East; 
Thompsonville Road along the eastern side of the southeast quarter of Section 4, Township 

8 South, Range 4 East; 
Locust Grove Road along the southern side of the southeast quarter of Section 4, Township 

8 South, Range 4 East; 

Activities will include the installation and maintenance of a buried waterline. No mining operations 

are proposed within 100' of the outside right-of-way of the above referenced roads. Dwina Road, 
.Tordans Fort Road, Thompsonville Road and Locust Grove Road will be closed during the 

installation of the waterline. 

Copies of the application are on file with the Illinois Department ofNatural Resources, Office of 
Mines m1d Mineral, 503 East Main St., Benton, Illinois 62812, and the Springfield, Illinois Office. 

Copies of the application m·e on file with Illinois Depmiment of Natural Resources, Office of Mines 

and Minerals. Written comments concerning the operations should be addressed to the Office of 

Mines and Minerals, Land Reclamation Division at the address above, no later than 7 days from the 
date of this notice. There shall be a fomieen day period for requests for public hearings concerning 

operations within 100 feet ofDwina Road, Jordans Fort Road, Thompsonville Road and Locust 

Grove Road. 
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PART II 

PREMINlNG INFORMATION 

Premining information is to be displayed on premining land use map unless otherwise indicaLed. 

I) Describe how the !BR area perimeter will be marked and discuss the method or system employed to locate 
permit area perimeter and set markers along it. Designate a reference point outside the !BR area if different 
then the original permit. Provide a description of the reference point and a sketch relating the reference point to 
the !BR area perimeter. 

RESPONSE: The perimeter of the permit area will be delineated by using PVC or metal post and 
the posts will be located within eye sight of one another. A reference point will be 
adjacent railroad spur. 

2) Explain and locate areas where the !BR is contiguous to an existing pem1it. 

RESPONSE: The IBR area will be located east side of the Dwina Road and approximately 0.26 
miles south of the intersection of Dean Road and Dwina Road. 

3) Give the acreages of each land use within the proposed !BR and existing permit area, employing land use 
categories of Section I 701.5 listed below, and delineate on premining land use map existing land uses in the 
proposed permit area and adjacent to it. Include on the premining land use map the location of all buildings and 
identify the current use of these buildings. 

4) 

Pre-Mine Land Use Existing Permit !BR Total 

Cropland 576.85 12.50 589.35 
Pasture land 0 0 
Grazing land 0 0 
Forestry I 01.86 0 
Residential 2.55 0 
Industrial/Commercial 
Recreation 0 0 
Fish and Wildlife Habitat 0 0 
Developed Water Resources 1.44 0 
Undeveloped land 0 0 

Soils Information Map 

A) Does the submitted soils map represent a map developed by the National Resources 

Conservation Service (NRCS)? 

Yes X No. ____ _ 

If no, explain. 

0 
0 

101.86 
2.55 

0 
0 

1.44 
0 

B) Delineate on the soils map(s) the area which will incur actual mining (removal of overburden and/or 
deposition of overburden for the extraction of coal). 

RESPONSE: Refer to Attachment II.4. 

C) Are any of the identified map units correlated as prime farmland by NRCS criteria? 

Yes X No ____ _ 
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If yes, e,q,lain and provide documentation to meet the requirements of Section 
l 78j. 17, if a determination for grandfathering and/ornegative determination is 
sought. If prime farmlands e>.ist which will not meet the exemption criteria 
described above, the approved prime farmlands restoration plan must be followed. 

RESPONSE: Refer to Attachment II.4. 

D) Submit, by completing soils information chart, acreage totals of each map unit (soil type and slope 
classification) and land use capability classes in the !BR area and the percent slope range of each lettered 
slope classification used on the soil map. 

RESPONSE: Refer to Attachment II.4. 

E) Provide, by completing soil information chart, acreage for each of the map units of high capability land 
(including grandfathered and negatively determined prime famtland) and non-cropland capability land 
with respect to areas which will be mined and areas which will incur other forms of disturbance (i.e., 
roads, ditches, etc.). Identify and provide map unit acreage values, if any, for areas which will not be 
distu..t,ed. 

RESPONSE: Refer to Attachment II.4. 

F) Are selected overburden materials proposed to be used in lieu of or as a supplement to the A-horizon? 

Yes ___ No._~X"'---

Ifyes, provide the appropriate information required under l780.18(b)(4)/1784.13(b)(4). 
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USDA United States A product of the National Custom Soil Resource 
==- Department of Cooperative Soil Survey, 

Agriculture a joint effort of the United Report for 

'°' r~RCS 
States Department of 

Williamson Agriculture and other 
Federal agencies, State 

Natural agencies including the 
Resources Agricultural Experiment County, Illinois Conservation Stations, and local 
Service participants 

Permit 375 -12.50 Acres IBR 
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3B2-Hoyleton silt loam, 2 to 5 percent slopes, eroded ............................. 22 
4B2-Richview silt loam, 2 to 5 percent slopes, eroded ............................. 23 
4C2-Richview silt loam, 5 to 10 percent slopes, eroded ........................... 24 
5C3-Blair silty clay loam, 5 to 10 percent slopes, severely eroded ........... 24 
8D2-Hickory silt loam, 1 0 to 18 percent slopes, eroded ........................... 25 
8D3-Hickory clay loam, 10 to 18 percent slopes, severely eroded ........... 26 
BF-Hickory silt loam, 18 to 35 percent slopes ........................................... 27 
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1 0D-Plumfield silty clay loam, 10 to 18 percent slopes ............................. 28 
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Custom Soil Resource Report 
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339F-Wellston silt loam, 18 to 35 percent slopes ..................................... 58 
340C2-Zanesville silt loam, 5 to 10 percent slopes, eroded ..................... 59 
340C3-Zanesville silt loam, 5 to 10 percent slopes, severely eroded ....... 60 
340O2-Zanesville silt loam, 10 to 18 percent slopes, eroded ................... 60 
340O3-Zanesville silty clay loam, 1 0 to 18 percent slopes, severely 

eroded ................................................................................................... 61 
376A-Cisne silt loam, bench, 0 to 2 percent slopes .................................. 62 
377 A-Hoyleton silt loam, bench, 0 to 2 percent slopes ............................. 63 
377B-Hoyleton silt loam, bench, 2 to 5 percent slopes ............................. 63 
377B2-Hoyleton silt loam, bench, 2 to 5 percent slopes, eroded .............. 64 
421 G-Kell silt loam, 35 to 70 percent slopes ............................................ 65 
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Interpretive groups 
Land capability (nonirrigated): 4e 

Typical profile 
0 to 8 inches: Clay loam 
8 to 46 inches: Clay loam 
46 to 58 inches: Clay loam 
58 to 80 inches: Loam 

BF-Hickory silt loam, 18 to 35 percent slopes 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Hickory and similar soils: 90 percent 

Description of Hickory 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Till 

Properties and qualities 
Slope: 18 to 35 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately 

high to high (0.60 to 2.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 10 percent 
Available water capacity: High (about 10.8 inches) 

Interpretive groups 
Land capability (nonirrigated): 6e 

Typical profile 
0 to 3 inches: Silt loam 
3 to 16 inches: Silt loam 
16 to 43 inches: Clay loam 
43 to 80 inches: Loam 

-i_ 10C-Plumfield silty clay loam, 5 to 10 percent slopes 

Map Unit Setting 
Elevation: 360 to 840 feet 

27 



R19999
Custom Soil Resource Report 

Mean annual precipitation: 35 to 46 inches 

Mean annual air temperature: 54 to 57 degrees F 

Frost-free period: 175 to 195 days 

Map Unit Composition 
Plumfield and similar soils: 85 percent 

Description of Plumfield 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Shoulder, backslope 

Landform position (three-dimensional): Head slope, side slope 

Down-slope shape: Convex 

Across-slope shape: Linear 

Properties and qualities 
Slope: 5 to 1 0 percent 
Dept/1 to restrictive feature: 5 to 20 inches to fragipan 

Drainage class: Moderately well drained 

Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 

Frequency of flooding: None 

Frequency of ponding: None 
Available water capacity: Very low (about 1.8 inches) 

Interpretive groups 
Land capability (nonirrigated): 4e 

Typical profile 
0 to 5 inches: Silty clay loam 
5 to 12 inches: Silt loam 
12 to 36 inches: Silt loam 
36 to 60 inches: Silt loam 

10D-Plumfield silty clay loam, 10 to 18 percent slopes 

Map Unit Setting 
Elevation: 360 to 840 feet 
Mean annual precipitation: 35 to 46 inches 

Mean annual air temperature: 54 to 57 degrees F 

Frost-free period: 175 to 195 days 

Map Unit Composition 
Plumfield and similar soils: 100 percent 

Description of Plumfield 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Shoulder, backslope 

Landform position (three-dimensional): Head slope, side slope 

Down-slope shape: Linear 
Across-slope shape: Linear 
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Down-slope shape: Linear 
Across-slope shape: Linear 

138-Bluford silt loam, 2 to 5 percent slopes 

Map Unit Setting 
Elevation: 360 to 840 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Bluford and similar soils: 90 percent 

Description of Bluford 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Summit 
Landform position (three-dimensional): lnterfuve 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Peoria loess/roxana loess over drift 

Properties and qualities 
Slope: 2 to 5 percent 
Depth to restrictive feature: 35 to 42 inches to 
Drainage class: Somewhat poorly drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately 

low to moderately high (0.06 to 0.20 in/hr) 
Depth to water table: About 12 to 36 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 5.0 
Available water capacity: Moderate (about 7.4 inches) 

Interpretive groups 
Land capability (nonirrigated): 2e 

Typical profile 
0 to 7 inches: Silt loam 
7 to 20 inches: Silt loam 
20 to 35 inches: Silty clay 
35 to 60 inches: Silty clay loam 

-#e 1382-Bluford silt loam, 2 to 5 percent slopes, eroded 

Map Unit Setting 
Elevation: 360 to 840 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 
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Map Unit Composition 
Bluford and similar soils: 90 percent 
Minor components: 4 percent 

Description of Bluford 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Shoulder 

Landform position (three-dimensional): Side slope 

Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Peoria loess/roxana loessldrift 

Properties and qualities 
Slope: 2 to 5 percent 
Depth to restrictive feature: 35 to 42 inches to 
Drainage class: Somewhat poorly drained 

Capacity of the most limiting layer to transmit water (Ksat): Moderately 

low to moderately high (0.06 to 0.20 in/hr) 

Depth to water table: About 12 to 36 inches 

Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 

Sodium adsorption ratio, maximum: 5. 0 
Available water capacity: Moderate (about 6.2 inches) 

Interpretive groups 
Land capability (nonirrigated): 2e 

Typical profile 
0 to 7 inches: Silt loam 
7 to 27 inches: Silty clay 
27 to 80 inches: Silty clay loam 

Minor Components 

Racoon 
Percent of map unit: 4 percent 
Landform: Depressions 

148-Ava silt loam, 2 to 5 percent slopes 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 

Mean annual air temperature: 54 to 57 degrees F 

Frost-free period: 175 to 195 days 

Map Unit Composition 
Ava and similar soils: 90 percent 

Description of Ava 

Setting 
Landform: Till plains 
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Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Moderate (about 6.4 inches) 

Interpretive groups 
Land capability (nonirrigated): 2e 

Typical profile 
0 to 9 inches: Silt loam 
9 to 28 inches: Silty clay loam 
28 to 64 inches: Silty clay loam 
64 to 78 inches: Silt loam 

-Af 14C2-Ava silt loam, 5 to 10 percent slopes, eroded 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 

Frost-free period: 175 to 195 days 

Map Unit Composition 
Ava and similar soils: 90 percent 

Description of Ava 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Summit 

Landform position (three-dimensional): lnterfluve 

Down-slope shape: Convex 
Across-slope shape: Linear 

Properties and qualities 
Slope: 5 to 10 percent 
Depth to restrictive feature: 25 to 40 inches to fragipan 

Drainage class: Moderately well drained 

Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.01 to 0.06 in/hr) 

Depth to water table: About 18 to 42 inches 

Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 5.5 inches) 

Interpretive groups 
Land capability (nonirrigated): 3e 

Typical profile 
0 to 9 inches: Silt loam 
9 to 28 inches: Silty clay loam 
28 to 64 inches: Silty clay loam 
64 to 78 inches: Silt loam 

34 



R20003
Custom Soil Resource Report 

* 14C3-Ava silty clay loam, 5 to 10 percent slopes, severely 
eroded 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Ava and similar soils: 90 percent 

Description of Ava 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Linear 

Properties and qualities 
Slope: 5 to 10 percent 
Depth to restrictive feature: 25 to 40 inches to fragipan 
Drainage class: Moderately well drained 
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 5.5 inches) 

Interpretive groups 
Land capability (nonirrigated): 3e 

Typical profile 
0 to 9 inches: Silty clay loam 
9 to 28 inches: Silty clay loam 
28 to 64 inches: Silty clay loam 
64 to 78 inches: Silt loam 

79E-Menfro silt loam, 18 to 25 percent slopes 

Map Unit Setting 
Elevation: 340 to 1,020 feet 
Mean annual precipitation: 29 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 170 to 21 0 days 

Map Unit Composition 
Menfro and similar soils: 85 percent 
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Map Unit Composition 
Zanesville, eroded, and similar soils: 85 percent 

Description of Zanesville, Eroded 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope, nose slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Loess over residuum 

Properties and qualities 
Slope: 1 0 to 18 percent 
Depth to restrictive feature: 19 to 32 inches to fragipan; 40 to 80 inches 

to paralithic bedrock; 40 to 80 inches to lithic bedrock 
Drainage class: Moderately well drained 
Capacity of the most limiting fayer to transmit water (Ksat): Low to 

moderately low (0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 3.8 inches) 

Interpretive groups 
Land capability (nonirrigated): 4e 

Typical profile 
0 to 4 inches: Silt loam 
4 to 19 inches: Silty clay loam 
19 to 39 inches: Silt loam 
39 to 57 inches: Channery silt loam 
57 to 67 inches: Bedrock 

* 340D3-Zanesville silty clay loam, 10 to 18 percent slopes, 
severely eroded 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Zanesville and similar soils: 85 percent 

Description of Zanesville 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope, head slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
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Properties and qualities 
Slope: 10 to 18 percent 
Depth to restrictive feature: 19 to 32 inches to fragipan; 40 to 80 inches 

to lithic bedrock 
Drainage class: Moderately well drained 
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately high (0.01 to 0.20 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 3.8 inches) 

Interpretive groups 
Land capability (nonirrigated): 6e 

Typical profile 
0 to 2 inches: Silty clay loam 
2 to 19 inches: Silty clay loam 
19 to 39 inches: Silt loam 
39 to 49 inches: Channery silt loam 
49 to 59 inches: Bedrock 

376A-Cisne silt loam, bench, 0 to 2 percent slopes 

Map Unit Setting 
Elevation: 360 to 840 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 

Map Unit Composition 
Cisne, bench, and similar soils: 90 percent 

Description of Cisne, Bench 

Setting 
Landform: Structural benches 
Landform position (two-dimensional): Shoulder, backslope, summit 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Pe loess/roxana loess/glacial drift 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: More than 80 inches 
Drainage class: Poorly drained 
Capacity of the most limiting layer to transmit water (Ksat): Low to 

moderately low (0.01 to 0.06 in/hr) 
Depth to water table: About Oto 12 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
Sodium adsorption ratio, maximum: 10.0 
Available water capacity: High (about 10.0 inches) 
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46 to 58 inches: Clay loam 
58 to 80 inches: Loam 

Description of Kell 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Backslope 

Landform position (three-dimensional): Head slope, side slope 

Down-slope shape: Linear 
Across-slope shape: Linear 

Properties and qualities 
Slope: 10 to 18 percent 
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock; 20 to 

40 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Low to high 

(0.01 to 2.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 5.2 inches) 

Interpretive groups 
Land capability (nonirrigated): 4e 

Typical profile 
0 to 3 inches: Silt loam 
3 to 7 inches: Silt loam 
7 to 13 inches: Silt loam 
13 to 35 inches: Very channery silty clay loam 
35 to 60 inches: Bedrock 

-#; 908D3-Hickory-Kell clay loams, 10 to 18 percent slopes, 

severely eroded 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 

Mean annual air temperature: 54 to 57 degrees F 

Frost-free period: 175 to 195 days 

Map Unit Composition 
Hickory and similar soils: 50 percent 
Kell and similar soils: 50 percent 

Description of Kell 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 

Landform position (three-dimensional): Head slope, side slope 

Down-slope shape: Linear 
Across-slope shape: Linear 

96 



R20007
Custom Soil Resource Report 

Properties and qualities 
Slope: 1 0 to 18 percent 
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock; 20 to 

40 inches to lithic bedrock 
Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Low to high 

(0.01 to 2.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Low (about 5.2 inches) 

Interpretive groups 
Land capability (nonirrigated): 4e 

Typical profile 
0 to 7 inches: Clay loam 
7 to 13 inches: Silt loam 
13 to 35 inches: Very channery silt loam 
35 to 60 inches: Bedrock 

Description of Hickory 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Backslope, shoulder 

Landform position (three-dimensional): Head slope, side slope 

Down-slope shape: Linear 
Across-slope shape: Linear 

Properties and qualities 
Slope: 10 to 18 percent 
Depth to restrictive feature: More than 80 inches 

Drainage class: Well drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately 

high to high (0.60 to 2.00 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Calcium carbonate, maximum content: 10 percent 

Available water capacity: High (about 9.9 inches) 

Interpretive groups 
Land capability (nonirrigated): 4e 

Typical profile 
0 to 8 inches: Clay loam 
8 to 46 inches: Clay loam 
46 to 58 inches: Clay loam 
58 to 80 inches: Loam 

908F-Hickory-Kell silt loams, 18 to 35 percent slopes 

Map Unit Setting 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
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* 3382A-Be!knap silt loam, 0 to 2 percent slopes, frequently 

flooded 

Map Unit Setting 
Elevation: 330 to 660 feet 
Mean annual precipitation: 35 to 46 inches 

Mean annual air temperature: 54 to 57 degrees F 

Frost-free period: 175 to 200 days 

Map Unit Composition 
Belknap, frequently flooded, and similar soils: 85 percent 

Minor components: 4 percent 

Description of Belknap, Frequently Flooded 

Setting 
Landform: Flood plains 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Silty alluvium 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: More than 80 inches 

Drainage class: Somewhat poorly drained 

Capacity of the most limiting layer to transmit water (Ksat): Moderately 

high to high (0.20 to 2.00 in/hr) 

Depth to water table: About 6 to 24 inches 

Frequency of flooding: Frequent 
Frequency of ponding: None 
Available water capacity: Very high (about 13.7 inches) 

Interpretive groups 
Land capability (nonirrigated): 3w 

Typical profile 
0 to 7 inches: Silt loam 
7 to 59 inches: Silt loam 
59 to BO inches: Silt loam 

Minor Components 

Bonnie, frequently flooded 
Percent of map unit: 2 percent 

Landform: Flood plains 
Landform position (two-dimensional): Toeslope 

Down-slope shape: Linear 
Across-slope shape: Linear 

Piopolis, frequently flooded 
Percent of map unit: 2 percent 

Landform: Flood plains 
Landform position (two-dimensional): Toeslope 

Down-slope shape: Linear 
Across-slope shape: Linear 
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and drained 
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and either protected from 
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flooded during the growing 
season 

Custom Soil ""source Report 
Legend-Farmland Classification (Permit 375 - 6.24 Acres IBR) 

MAP LEGEND 

D Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer 

D Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 60 
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importance 

D Farmland of local 
importance 

D Farmland of unique 
importance 

Not rated or not available 

Political Features 

Municipalities 

o Cities 

D Urban Areas 

Water Features 

Oceans 

.,..._,, Streams and Canals 

Transportation 

+++ Rails 

Roads - Interstate Highways 

,-..,, US Routes 

State Highways 

.,v local Roads 

other Roads 

MAP INFORMATION 

Original soil survey map sheets were prepared at publication 
scale. Viewing scale and printing scale, however, may vary from 
the original. Please rely on the bar scale on each map sheet for 
proper map measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 
Coordinate System: UTM Zone 16N 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: 
Survey Area Data: 

Williamson County, Illinois 
Version 4, Jun 19, 2007 

Date(s) aerial images were photographed: 1998 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident. 
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PART Ill 

OPERATIONS PLAN 

1) Explain the proposed operation and why the lBR is needed. Locate on a mining operations map. 

RESPONSE: The purpose of this IBR is to permit an area along the existing railroad spur for the 
installation of a 12 inch HDPE pipeline from the Locust Grove Shaft area to Pond 
006. A trench approximately 36 inches deep will be excavated for the pipeline. An 
existing farm pond located on Williamson Energy's property will be drained in order 
to install the pipeline. The adjoining land owner has agreed to the pond draining. 
After the pipeline is leveled using earthen material, the pipeline will be placed in the 
trench and covered. All disturbance associated with the pipeline installation will be 
revegetated using the approved revegetation plan. 

2) Surface Drainage Control 

A) 1) Locate on the mining operations map or on a separate drainage map all proposed drainage control systems. 
Show drainage patterns of all affected mining areas. 

RESPONSE: Refer to the Surface Operations Map; Map 6 S.F.; Sheet 1 of 3 and Sheet 3 of 3. 

2) Will all surface drainage from the affected mining area be collected and treated prior to leaving the lBR 
area? 

Yes ___ No --"--X"------

lf yes, delineate how and where surface drainage will be collected and treated, and list permit numbers and 
type of permit that the drainage control systems are operated under. lf above answer is no, explain how 
regulatory compliance will be achieved without treatment, i.e., address the requirements of 
1816.46( e)/1817.46( e). 

RESPONSE: Sediment control will be provided per 1817.45 b )6). Prior to disturbing the site, 
temporary sediment control in the form of hay/straw bales, gravel, and/or silt fence 
will be installed. Topsoil from the IBR area will be placed to the side and will be re­
distributed after the pipeline is installed. When the pipeline is completed, the 
disturbed area will be vegetated with an approved seed mixture and any other form 
of temporary sediment control being use will be inspected and repaired, if needed. 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected mining area? 

Yes _____ No --"--X"------

lf no, please discuss. 

RESPONSE: No drainage ditches are proposed to direct drainage away from the unaffected area. 

C) Overland Flow Diversions and Sediment Ponds: 

Are either overland flow diversions or sediment ponds to be constructed? 

Yes _____ No -~X"------

lfyes, complete applicable parts of the SCM-1 or UCM-1 Part IV (surface drainage control). 
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RESPONSE: Refer to Attachment III.3 .A 

D) Does a perennial or intermittent stream occur within the proposed !BR area? 

Yes _____ No X 

If yes, is an exception to the I 00 foot buffer zone being requested or is a stream diversion being proposed. For 
an exception to the JOO foot buffer zone, indicate how compliance with J 816.57/1817.57 will be assured. For 
a stream diversion, complete applicable parts of the SCM-1 or UCM-1. 

3) Roads and other activities: 

A) Are roads to be constructed in the !BR area? 

Yes _____ No -~X~--

Ifyes, complete the applicable part of the SCM-Jor UCM-1 (transportation facilities). 

B) If the operations involve other activities not specifically addressed above complete applicable parts of the 
SCM-1 or UCM-1. 

RESPONSE: Refer to Attachment III.3.A. 

4) Are any existing structures proposed for utilization in the !BR? 

Yes No_~X,_ __ 

Jf yes, complete Part IV.4 of the SCM-1 or UCM-1. 
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ATTACHMENT PART ill.3.A 
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Attachment III.3.A. 

OPERATIONS PLAN 

I) Proposed Operational Procedures and Methods for the Mine Over Its Projected Life 

Describe the type and method of mining procedures and proposed engineering techniques to be employed in 
the operation of the proposed mine. Describe the major equipment to be employed and how such 
equipment will be used in the different aspects of the mining operation. Provide an estimation of the 
anticipated annual coal production and anticipated coal production by tonnage once the mine is at full 
operational capacity. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

2) Mining Operations Plan for the Proposed Permit Area 

Describe the proposed mining operations plan for the permit area in tenns of the mining sequence, the 
employment of facilities, establishment and maintenance of.erosion control facilities, air pollution control 
facilities, coal storage, cleaning and loading areas, location and placement of topsoil, spoil, coal waste, or 
other storage facilities. 

A) I) Describe how each type of overburden (soil horizons, glacial drift and consolidated 
material) will be handled with regards to shaft excavations. 

RESPONSE: NIA. 

2) lftoxic materials have been identified as occurring in the overburden, describe how these 
materials will be handled to insure proper disposal. 

RESPONSE: Any toxic materials encountered and identified during the bore hole drilling will 
be isolated after construction has been completed. 

B) I) Locate on the operations map all soil horizon storage areas and/or root medium 
stockpiles. Identify each storage area as to its content. 

RESPONSE: NIA 

2) Describe measures to be employed to prevent or minimize exposure of soil stockpiles to 
excessive water and wind erosion, unnecessary compaction and contamination by 
undesirable materials. 

RESPONSE: NIA 

3) Describe methods and treatment measures to be used on exposed areas where topsoil has 
been removed to prevent excess air and water pollution. 

RESPONSE: NIA 

C) The permit map and plans shall show the lands proposed to be affected within the proposed permit 
through the operntion, according to the sequence of mining and reclamation and any change in a 
facility or feature to be caused by the proposed operations if the facility or feature was shown 
under 62 Ill. Adm. Code Sections 1783.24 through I 783.25. 
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RESPONSE: Refer to Map 6 SF, Operations Plan Maps; Sheet I of 3 and Sheet 3 of 3 for the 
location of all lands proposed to be affected by this IBR application. 

D) Show on the permit map or other designated map each area of land for which a performance bond 
will be posted under 62 Ill. Adm. Code 1800. 

RESPONSE: Refer to Map 6 SF, Operations Plan Maps; Sheet I of 3 and Sheet 3 of 3 for the 
bonded area. 

E) Mining Operations Plan for the Proposed Shadow Area 

I) Provide a map at a scale of I inch to 1,000 feet or other scales as approved by the 
Department identifying the limits of the proposed shadow area (area from which coal is 
proposed to be extracted by underground mining methods). 

RESPONSE: NIA. No mining is proposed by this IBR application. 

2) Within the limits of the proposed shadow area identify all areas projected to be mined, at 
a minimum, during the term of the permit showing the proposed size, sequence and yearly 
projections for the development of underground workings. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

3) Subsidence Control Plan 

RESPONSE: NIA. No mining is proposed by this IBR application. 

A) General Requirements 

I) Within the permit, shadow and adjacent areas are there structures or renewable resource 
lands? 

Yes _____ No ____ _ 

If yes, on the shadow area map described in 2,E, above, or other designated map, provide 
survey infonnation which identifies all structures and renewable resource lands. Include 
all topographic features at a maximum contour interval of IO feet. Identify all surface and 
subsurface man made features within, passing through, or passing over the area in which 
underground mining operations are located or will be projected to be located. Such 
features shall include but are not limited to all buildings, facilities, roads, bridges, major 
electric transmission lines, pipelines, agricultural drainage tile fields, gas and oil wells 
and water wells. 

If no, provide evidence and support documentation that no structures or renewable resource lands 
exist as a result of a survey conducted within these areas. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

2) Within the proposed permit, shadow or adjacent areas does the applicant intend to adopt 
mining technologies which provide for planned subsidence in a predictable and controlled 
manner? 
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Yes No ___ _ 

If yes, provide information requested under "Planned Subsidence", Subsection B. 

Ifno, provide information requested under "Subsidence Unplanned", Subsection C. 

If the applicant intends to conduct both planned and unplanned subsidence mining operations, both 
subsections B and C must be addressed. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

3) Provide geologic descriptions characterizing the thickness and lithology of the coal and 
overburden geological units throughout the shadow area. Provide stratigraphy test boring 
and core sampling log descriptions from the shadow area. Include the elevation and 
locations of the boring logs. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

B) Planned Subsidence 

1) Provide a detailed description of the mining technology used to produce planned and 
predictable subsidence? 

RESPONSE: NIA. No mining is proposed by this IBR application. 

2) Provide a description of factors (i.e. drift thickness variations, expected variations in 
extraction height, or presence of faults and their direction (strike & dip) in relation to 
mine panels, etc.) with supporting documentation which may influence the magnitude, 
extent and predictability of planned subsidence. Include data on predicted subsidence 
profiles and post- subsidence contours, including calculations on the predicted angle of 
draw. Provide a description of measures taken in the field to confirm the accuracy and 
reliability of predicted subsidence profiles. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

3) On a plan base map(s), at a map scale of I inch to 400 feet provide a map of underground 
workings which locates all areas where planned subsidence mining operations are to be 
conducted. Include detailed information in regard to the location, length, width and 
height of projected panel development and extraction areas. Give typical percentage of 
coal removed in planned subsidence extraction areas. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

4) On the I-inch to 400 feet plan base map(s) the information regarding the location of 
features required in Parts a-d below is to be provided in relation to areas of planned 
subsidence. 

a) Identify all topographic features at a maximum contour interval of IO feet. 

b) Identify and label all impoundments with a storage capacity of20 acre-feet or 
more, or bodies of water with a volume of20 acre feet or more. In a written 
narrative, provide information which assures compliance with the requirement of 
Title 62 Ill. Adm. Code 1817.121(d) to permit such proposed mining operations. 
Ifno such features exist, provide a specific statement indicating such. 
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c) Identify and label all public road right-of-ways and cemeteries located within 

feet measured horizontally of surface areas of predicted planned subsidence. In 

a written narrative, provide information which assures compliance with the 
requirements of Title 62 Ill. Adm. Code 1761.11 and 12 as may be necessary to 

permit planned subsidence mining operations within the prohibited area. If no 

such features exist, provide a specific statement indicating such. 

d) Identify and label all occupied dwellings, public buildings and facilities, schools, 

churches, hospitals, community or institutional buildings, or public parks located 

within 300 feet measured horizontally of surface areas of predicted planned 

subsidence. If no such features exist, provide a specific statement indicating 

such. If such features do exist, include the following information as may be 

necessary: 

i) Provide a written narrative with support documentation which assures 

compliance with the requirements of Title 62 Ill. Adm. Code 1761.11 

and 12 as may be necessary to permit planned subsidence mining 

operations within the prohibited area. 

ii) Provide a written narrative which assures compliance with the 

requirements of Title 62 Ill. Adm. Code 1817.121 (d) as may be 

necessary to permit such proposed mining operations in relation to 
public buildings and facilities, schools, churches and hospitals. 

5) Describe the anticipated effects of planned subsidence. 

a) Using the predicted magnitude, extent of planned subsidence profiles, 

post-subsidence contours and angle of draw provided in response to 4,B, above, 

provide a list of all structures and facilities located within the projected area of 

influence of the planned subsidence. The list provided must correspond to each 

panel or extraction area to be mined by planned subsidence mining methods and 

must cross-reference with surface structures and feature map(s). 

RESPONSE: NI A. No mining is proposed by this IBR application. 

b) Using the predicted magnitude, extent of planned subsidence profiles and 

post-subsidence contours provided in response to B, 2, above, locate and identify 

all areas of where surface subsidence impacts are projected to cause disruptions 

of surface drainage or drainage problems on a map(s) at a l" to 400' scale. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

c) Describe any other anticipated effects of planned subsidence. 

6) Describe, if any, measures to be taken on the surface to prevent or minimize the effects of 

planned subsidence. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

7) Describe measures to be taken to mitigate or remedy any subsidence-related material 

damages. 
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a) Provide a description of mitigation measures to be taken to repair or compensate 
the owners of structures or facilities which sustain material damage caused by 
subsidence, including but not limited to the following: 

i) Compensate the owner of structures or facilities in the full amount of 
the diminution in value resulting from the subsidence. 

ii) Repair, restore, rehabilitate or replace damaged structures or facilities. 
iii) Compensation may be accomplished by the purchase prior to mining of 

a noncancelable premium prepaid insurance policy payable to the 
surface owner in the full amount of the possible material damage. 
Documentation of the purchase of such qualifying insurance must be 
provided. 

iv) 

RESPONSE: NI A. No mining is proposed by this IBR application. 

b) Provide a description of measures adopted to control and correct material 
damage resulting from subsidence caused to surface lands, to the extent 
technologically and economically feasible, by restoring the land to a condition 
capable of maintaining the value and reasonable foreseeable uses which it was 
capable of supporting before subsidence. Also, provide descriptions of specific 
repair measures recommended to remedy anticipated material damages detailed 
in 7 .a above. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

c) In conjunction with subsidence control plans to mitigate subsidence-related 
material damage to land and structures, provide a description of measures to be 
taken to determine the degree of material damage or diminution of value or 
reasonable foreseeable use of the surface. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

C) Subsidence Unplanned (Maximize Mine Stability) 

I) Describe the method of coal removal which is designed consistent with known technology 
to maximize mine stability to prevent or minimize subsidence and subsidence related 
damage so that if subsidence does occur it cannot be considered planned subsidence. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

2) On the shadow area map(s) describe in 2,E, above, or other designated map show all areas 
where coal extraction as described above in 3,C,I is to occur. Include the following 
detailed information: 

a) Provide the location of mains, submains and extraction panels giving geometric 
sizes, dimensions and orientation including lengths, widths, and extraction 
heights of each. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

b) Identify and label all impoundments with a storage capacity of20 acre-feet or 
more, or bodies of water with a volume of 20 acre feet or more, public buildings 
and facilities, churches, schools and hospitals. In a written narrative, provide 
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infonnation which assures compliance with the requirements of Title 62 Ill. 
Adm. Code 1817.121(d) as may be necessary to pennit such proposed mining 
operations. If no such features exist, provide a specific statement indicating 
such. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

c) Provide calculations for the estimated potential angle of draw. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

3) Provide information regarding proposed mining extraction geometries, including 
infonnation on the dimensions of pillars, extraction widths of rooms, entries, and 
crosscuts, etc., for all mains, submains, panel entries and all development areas. Provide 
infonnation regarding the highest extraction percentage for each of the mining geometries 
proposed by the operator, if variations are proposed. Information is to include specific 
details of the effects of any proposed second mining operations on final mining 
geometries and extraction percentages. Map(s) at a scale of I inch to 400 feet (other 
scales as approved by the Department) are to be provided representing all proposed 
extraction geometries, including any proposed second mining. 

Provide information regarding the design engineering of the various mining geometries 
proposed in 3,C,3 above in maximizing mine stability to prevent subsidence. Include the 
following: 

i) Detailed infonnation regarding the specific methodology used to 
calculate mine stability with support documentation and design 
calculations. 

ii) Data concerning actual coal strengths typical of the coal to be mined 
and as this infonnation relates to pillar design and stability. 

iii) Data regarding the strength and geotechnical characteristics of the 
actual mine floor and subfloor as it relates to mine design and stability. 
Infonnation is to be included describing the thickness and lithology of 
the floor and subfloor units. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

4) Provide detailed descriptions of subsidence control measures that will be taken to prevent 
or minimize subsidence and subsidence-related damage which includes, but is not limited 
to the following: 

a) Backstowing or backfilling, include map locations; 

b) Leaving areas in which no coal is removed within the shadow area, including a 
description of the overlying area to be protected by solid coal blocks left in 
place. Identify any such areas by map locations; 

c) Surface measures taken to prevent material damage or lessening of the value of 
reasonably foreseeable uses of the surface; 
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d) Monitoring, if any, to determine the commencement and degree of subsidence so 
that other appropriate measures can be taken to prevent or reduce material 
damage. Include map locations of any proposed monitoring sites. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

5) Describe measures to be taken to mitigate or remedy any subsidence-related material 
damages. 

a) Provide a description of mitigation measures taken to repair or compensate the 
owners of structures or facilities which may be materially damaged by 
subsidence, including but not limited to the following: 

i) Compensate the owner of structures or facilities in the full amount of 
diminution in value resulting from the subsidence. 

ii) Repair, restore, rehabilitate or replace damaged structures or facilities. 

iii) Compensation may be accomplished by the purchase prior to mining of 
a noncancelable premium prepaid insurance policy payable to the 
surface owner in the full amount of the possible material damage. 
Documentation of the purchase of such qualifying insurance must be 
provided. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

b) Provide a description of measures adopted to control and correct material 
damage resulting from subsidence caused to surface lands, to the extent 
technologically and economically feasible, by restoring the land to a condition 
capable of maintaining the value and reasonably foreseeable uses which it was 
capable of supporting before subsidence. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

c) In conjunction with the requirements to mitigate subsidence-related material 
damage to land, and structures provide a description of measures to be taken to 
determine the degree of material damage or diminution of value or reasonable 
foreseeable uses of the surface. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

4) Existing Structures 

A) Provide a description of each existing structure proposed to be used in connection with or to 
facilitate the surface coal mining and reclamation operations. The description shall include the 
following: 

1) Locate the structure on the operations map or other designated map, 

2) Provide plans of the structure detailing its current, pre-mining condition, 

Revised by sm, UCM-1 - Part IV, Version 1/91, page 7 



R20025

r 3) 

Attachment 111.3.A. 

Provide approximate dates, beginning and completion for construction of the structure, 
and 

4) Provide a showing that the structure meets the performance standards of either 62 Ill. 
Adm. Code Sections 1810 through 1828 or 62 Ill. Adm. Code Sections 280-300 (Interim 
Regulation Program). The showing shall monitor data or other substantiating evidence. 

RESPONSE: NI A 

B) For each structure proposed to be modified or reconstructed for use in connection with or to 
facilitate the surface coal mining and reclamation operations a compliance plan is required which 
shall include the following: 

1) Design specifications for reconstruction or modification of the structure to meet the 
design and performance standards of 62 Ill. Adm. Code Sections 1810 through 1828. 

2) A schedule for reconstruction or modification of the structure showing dates for 
beginning and completing interim steps as well as final reconstruction, 

3) Provisions for monitoring the structure during and after modification to ensure that the 
performance standards of 62 Ill. Adm. Code Sections 1810 through 1828 are met, and 

4) A showing that the risk of harm of the environment or to public health or safety is not 
significant during the period of modification or reconstruction. 

RESPONSE: NI A 

5) Support Facilities 

A) Locate on a mining operations map each of the areas to be permitted for surface disturbance to 
facilitate the mining operation. Map shall include all support facilities including buildings, 
structures, conveyors, parking areas, coal preparation plants, yards, railroad spurs, on-site rail 
yards, each air pollution collection and control facility, each facility to be used to protect and 
enhance fish and wildlife and related environmental values, and each explosive storage and 
handling facility. 

RESPONSE: No structures will be present on the IBR site. The water pipeline will be buried. 

B) Indicate acreage of each type of facility within permit area such as: buildings, roads, railroads, 
parking areas, pavements, loading and unloading facilities, sanitary facilities, and undeveloped 
areas. (Summation of above areas should equal total support facility area.) 

RESPONSE: 

SUPPORT AREA ACRES 

Mine Buildings 0.00 

Mine Office Parking 0.00 

Mine Yard 0.00 

Preoaration Plant Buildings 0.00 

Pren Plant Parking 0.00 

Preo Plant Yard 0.00 
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Refuse Area 0.00 

Railroad 0.00 

Access Roads (Roads and Shoulders) 0.00 

Topsoil Storaoe 0.00 

Dirt Stockoile 0.00 

Drainage Facilities 0.00 

Coal Stora2:e 0.00 

Mine Sunnort Areas 0.00 

Plant Sunnort Areas 0.00 

Refuse Areas 0.00 

Other (Water Pioeline !BR Area) 12.50 

Undevelooed Areas 0.00 
TOTAL 12.50 

C) Transportation Facilities 

1) Provide a detailed description on mining operations map or other map and show location 
of the following: 

a) Proposed road(s), conveyor system(s), or rail system. 

b) Related sediment control facilities. 

c) Earth borrow locations and/or locations for deposition of excess excavation. 

RESPONSE: NIA 

2) Provide specifications and plan-profiles of existing gradeline, proposed road centerline, 
ditch flow lines, road cut, fill embankment, culvert, bridge and drainage structures. 
Provide typical cross sections where appropriate. 

RESPONSE: NIA 

3) For all transportation facilities to be constructed, provide construction details for all 
sediment control facilities to be constructed to prevent additional contributions of 
suspended solids to streamflow or to runoff outside the permit area. 

RESPONSE: NIA 

4) Discuss the revegetation of ditch and borrow areas involved in construction. 

RESPONSE: NIA 

5) Discuss the estimated life of each facility and how materials will be removed when the 
facility becomes inactive. 

RESPONSE: NI A 

6) Provide a report of appropriate geo-technical analysis where approval from the 
Department is required for alternative specifications or steep cut slopes under 62 Ill. 
Adm. Code 1817.150. 
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RESPONSE: NI A 

7) Provide a description of measures to be taken to protect the inlet end ofa ditch relief 

culvert, other than use of a rock headwall, and for alteration or relocation of a natural 

drainageway for approval by the Department under 62 Ill. Adm. Code 1817.150. 

RESPONSE: NIA 

6) Waste Material 

A) Identify the nature of all waste material including shaft excavation material and non-coal waste to 

be disposed of within the permit area. Give the net neutralization potential. 

RESPONSE: NIA 

B) Coal processing waste bank dams shall be designed to comply with requirements of 62 Ill. Adm. 

Code 1817.81 through 1817.84. For coal processing waste dams and embankments each plan shall 

comply with the requirements ofMSHA, 30 CFR 77.216-1 and 77.216-2, and shall contain the 

results of a geo-technical investigation as prescribed under 62 Ill. Adm. Code 1784.16( e). 

RESPONSE: NI A 

C) Indicate location of all areas in which such materials including shaft excavation material and 

non-coal waste (including those under Subtitle C ofRCRA) are to be disposed of on the mining 

operations map. Indicate all streams, creeks, and surface water impoundments within such areas or 

which receive runoff from such areas. Provide acreage of disposal area and borrow areas. Indicate 

location of borrow area on mining operations map. 

RESPONSE: NIA 

D) Provide construction details for all impoundments and structures to contain such waste material. 

Provide typical cross-sections of all proposed levees, dams and excavations. 

RESPONSE: NI A 

E) Indicate location and provide details for diversions as necessary to divert surface water around 

such areas on the mining operations map. 

RESPONSE: NI A 

F) Provide details of diversions or other devices designed to collect surface runoff from waste 

disposal sites and transport same to appropriate treatment facility. 

RESPONSE: NIA 

G) Provide details of such treatment facilities and identify points of discharge. 

RESPONSE: NIA 

H) For disposal areas explain measures to be taken to avoid pollution of surface or groundwater due 

to leaching through levees or dams and through underlying soil. 
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RESPONSE: NIA 

I) Describe estimated life of each area. 

RESPONSE: NIA 

J) Coal preparation: 

1) Give a general description of the coal processing operation at this facility. 

RESPONSE: NI A 

2) Describe the fresh water (makeup) and slurry circuits for this operation and indicate if a 
discharge occurs. If a discharge does occur, it should be included on Schedule A. If a 
discharge does not occur, a detailed description of how this will be accomplished must be 
submitted. 

RESPONSE: NIA 

3) What safeguards are provided to prevent the discharge of slurry fines and untreated slurry 
water during emergency situations ( e.g. power outages, mechanical equipment 
breakdown, plant shutdowns, etc.)? Also, indicate where the slurry would go by gravity 
flow in the event of an emergency discharge, and the enviromnental impact this would 
have. 

RESPONSE: NI A 

7) Surface Drainage Control 

A) 1) Locate on the mining operations map or on a separate drainage map all proposed drainage 
control systems. Show drainage patterns of all affected mining areas. 

RESPONSE: NI A 

2) Will all surface drainage from the affected mining area be collected and treated prior to 
leaving the permit area? 

Yes ____ No_~X~--

Ifyes, delineate how and where surface drainage will be collected and treated, and list permit 
numbers and type of permit that the drainage control systems are operated under. If above answer 
is no, explain how regulatory compliance will be achieved without treatment, i.e., address the 
requirements of Section 1817.46(e). 

RESPONSE: NIA 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected 
mining area? 

Yes _____ No _ _,_,X'------
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If no, please discuss. 

RESPONSE: The pipeline will be buried. Only a temporary disruption of the surface drainage 
will occur before the natural surface drainage will be restored. 

C) Describe the timing in which all construction of the sediment ponds and surface drainage control 
structures will be complete. Include a discussion of the vegetation stabilization of these structures. 

RESPONSE: NI A 

D) Overland Flow Diversions 

For all diversions of overland flow, shallow groundwater flow, and ephemeral streams which divert surface 
water around the mining area, and all collection drains that transport affected area runoff into 
water-treatment facilities, provide the following: 

1) Typical cross sections bottom width, side slopes and depth. 

2) Proposed flow line slopes. 

3) Runoff and diversion capacity calculations. 

4) Details of proposed erosion and sediment control measures to be employed. 

RESPONSE: NI A 

For permanent diversion also include: 

5) Watershed limits upstream from the diversions. 

RESPONSE: NIA 

6) Plan profile drawings of the proposed diversion showing existing gradeline, proposed 
diversion bottom gradeline and water surface at design storm. 

RESPONSE: NIA 

E) Sediment pond Design: 

NPDES 
MSHA# 
Total Drainage Area (Acres) 
Total Disturbed Drainage Area (Acres) 
Total Calculated Inflow From Design Storm (AC-FT) 
Sediment Storage Volume (AC- FT) 
Total Volume Below Primary Spillway Elevation (AC-FT) 
Total Volume Below Emerg. Spillway Elevation (AC-FT) 

RESPONSE: NIA 

F) 1) Discuss the design basis for the sediment pond(s) calculations. 
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RESPONSE: NI A 

Attachment III.3.A. 

Submit calculations used in spillway designs and determination of inflow volume and 
pond volume. 

2) Submit a typical section of the embankment(s), details of the principal and emergency 
spillways and a plan view of each pond at a scale of 1 inch = 200 ft. or larger showing 
pond bottom contours and points of inflow. 

RESPONSE: NI A 

3) For all sedimentation ponds provide design information showing compliance with the 
requirements of 62 Ill. Adm. Code 1817.46. Each plan shall, at minimum, comply with 
the requirements ofMSHA, 30 CFR 77.216-1 and 77.216-2. 

RESPONSE: NIA 

G) If sediment removal becomes necessary, explain how the sediment wiii be removed, where it will 
be disposed of, and what disposal methods will be used. 

RESPONSE: NI A 

H) Will pH adjustment be necessary on any of the discharges in order to meet the applicable State and 
Federal Standards? 

Yes _____ No _~X~--

Ifyes, a discussion of the situation is necessary, along with a detailed basis of design. The basis 
should include a detailed description of the proposed treatment facilities, process flow diagrams, 
and design calculations. 

RESPONSE: NI A 

I) Does a perennial or intermittent stream occur within the proposed permit area? 

Yes __ X"-"-__ No ____ _ 

If yes, is an exception to the I 00-foot buffer zone being requested or is a stream diversion being 
proposed. For exception to the 100-foot buffer zone, indicate how compliance with Section 
1817 .57 will be assured. For a stream diversion, complete Part V 6) of the application form. 

RESPONSE: An exception to the 100 foot buffer zone is being requested. All disturbance 
associated with the installation of the waterline in the 100 foot buffer zone areas 
will be within the confines of the disturbance of the existing railroad spur. The 
waterline will use the existing railroad culverts to span the intermittent streams. 

J) Permanent and Temporary Impoundments, Ponds, Banks, Dams and Embankments 

1) All temporary and permanent impoundments must meet the requirements of 62 Ill. Adm. 
Code 1817.49. Will the mining operation involve the construction of any impoundments 
other than those waste retention? 
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RESPONSE: NI A 

RESPONSE: NIA 

Attachment III.3.A. 

Yes _____ No _ _,_X~--

Ifyes, include the following information: 

a) Locate on mining operations map all impoundments, dam locations, and 
watershed limits, indicate which impoundments are proposed to be permanent 
and complete Part V 3)D) of the application. 

b) Provide construction and maintenance details of dams, spillways, seepage 
control measures, and erosion control measures for inlets and outlets. Employ 
maps and cross sections where necessary. Where design plans for proposed 
structures are not provided, submit a certification statement providing a schedule 
for submission of detailed design plans for each structure. 

2) Describe proposed reclamation plans for each structure, including a timetable and plans 
for removal and disposal of material. Each plan shall: 

RESPONSE: NI A 

a) Be prepared by or under the direction of, and sealed by a qualified registered 
professional engineer licensed under the Illinois Professional Engineering Act, 

b) contain a description, map, and cross-section of the structure and its location, 

c) contain preliminary hydro logic and geologic information required to assess the 
hydro logic impact of the structure, 

d) if underground mining has occurred, the plan shall contain a survey describing 
the potential effect on the structure from subsidence of the subsurface strata 
resulting from the post underground mining operations, 

e) for structures where the detailed design plans are not submitted to the 
Department with the general plan, the plan shall contain a certification statement 
which includes a schedule setting forth the dates that detailed design plans are to 
be submitted. For these structures, the detailed design plans must be submitted 
to the Department and approved in writing prior to the beginning of construction. 

3) For each structure that meets or exceeds the size or other criteria ofMSHA, 30 CFR 
77.216(a), the detailed design plan shall: 

a) Be prepared by or under the direction of and sealed by a qualified registered 
professional engineer licensed under the Illinois Professional Engineering Act, 

b) include any design and construction requirements for the structure, including 
any required geo-technical information, 

c) describe the operation and maintenance requirements for each structure, and 

d) describe the timetable and plans for removal of each structure if appropriate. 
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RESPONSE: NI A 

3) For each structure that does not meet the size or other criteria ofMSHA, 30 CFR 
77.216(a), the detailed plan shall: 

RESPONSE: NIA 

a) Be prepared by or under the direction of and sealed by a qualified registered 
professional engineer licensed under the lllinois Professional Engineering Act, 

b) include any design and construction requirements for the structure, including any 
required geo-technical information, 

c) describe the operation and maintenance requirements for each structure, and 

d) describe the timetable and plans for removal of each structure if appropriate. 

K) If any of the following questions are answered yes, a permit may be needed from Illinois 
Department of Natural Resources, Office of Water Resource Management. 

1) Will the mining operation involve the construction of any levees, dikes, haul roads or 
other similar structures or the placement of any fill along or in the flood plain of any 
stream serving a drainage area of ten (I 0) square miles or greater at the point of 
construction? 

Yes _____ No _~X~--

2) Will the mining operation involve any relocation or diversion of or any construction 
activity in, over, under or along the banks of any stream serving a drainage area often 
(I 0) square miles or greater at the point of construction? 

Yes _____ No _ _,_X"---

3) Is there any urban development (residential, commercial or industrial uses) in the areas 
immediately surrounding the mining operation? 

Yes _____ No_~X~--

(Ifyes, please re-answer questions 1 and 2 above applying a one (I) square mile drainage 
area limit.) 

4) Will the mining operation involve the construction, major modification, or removal of any 
dam which in the event of failure would have probability for loss of life or additional 
economic loss in excess of that which would occur downstream of the dam in the absence 
of the dam? 

Yes _____ No --"-X"---

5) Will the mining operation involve the construction, major modification, or removal of any 
dam 25 feet or more in height? 

Yes _____ No_-"-X"---
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6) Will the mining operation involve construction, major modification, or removal of any 
dam which would have an impounding capacity of50 acre feet or more? 

Yes _____ No _ _,_X,_ __ 

RESPONSE: NI A 

8) Provide a plan detailing fugitive dust control practices to be employed during proposed surface coal mining 
and reclamation operations as required under 62 Ill. Adm. Code 1817.95. 

RESPONSE: NI A 
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C 

PARTIV 

RECLAMATION PLAN 

I) Provide a reclamation plan map outlining proposed reclamation of the lands within the proposed !BR area and state 
how the !BR area will be reclaimed in conformity with the original plan. 

RESPONSE: Refer to Map 7 S.F.; Reclamation Map and Attachment IV. I 

2) Post Mining Land Use 

A) Provide a detailed description of proposed post-mining land uses and capabilities employing land use and 
capability categories listed below. Provide acreage figures for each post-mining land use proposed for the 
existing permit, the IBR area and total permit after inclusion of the IBR acreage and designate the postmining 
land uses on the Post Mining Land Use Map. Acreage figures for postmining land use must differentiate 
between mined and surface disturbance areas based on the mining line used in the premining section of the 
application. 

RESPONSE: Refer to Map 7 S.F.; Reclamation Map and Attachment IV.I 

Capability 

Existing Permit (ac) I !BR (ac) 

Land Use Prime HCan NonCr Prime HCao NonCr 

Cropland 0.00 0.00 

Pasture Land 0.00 0.00 

Grazing Land 0.00 0.00 

Forestry 13.36 0.00 

Residential 0.00 0.00 

Industrial/Commercial 0.00 0.00 

Recreation 0.00 0.00 
Fish & Wildlife 
Habitat (Herbaceous) 0.00 12.50 
Fish & Wildlife 
Habitat (Woody) 544.43 0.00 
Fish & Wildlife 
Habitat (Wetland) 0.00 0.00 
Developed Water 
Resources 19.26 0.00 

Undeveloped Land 0.00 0.00 

Prime: Prime farmland 
HCap: High Capability - meeting productivity requirements of 62 Ill. Adm. Code l 82j. 
NonCrop: Non-Cropland - All soils which do not qualify as prime farmland or high capability. 

I Total (ac) 

Prime HCap NonCr 

0.00 

0.00 

0.00 

13.36 

0.00 

0.00 

0.00 

12.50 

544.43 

0.00 

19.26 

0.00 
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Number Width 

Revegetate North Refuse Area 12.5 

Sheet1 Rec Est LG Waterline 

ATTACHMENTV.1.B 
REFUSE AREA 

RECLAMATION ESTIMATE 
PERMIT No. 375 

LOCUST GROVE WATERLINE 

Length Height Description 

Acres Topsoil 

Units Price COST 

12.50 Acres 500 $6,250 

TOTAL $6,250 

11/5/2007 
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STATE OF ILLINOIS 

ENVIRONMENTAL PROTECTION AGENCY 

Subject: Williamson Energy, LLC - Pond Creek Mine No. I 

Data: Log No. 1396-07, 1396-07-A 

Reviewed by: I. Ward 

LogNo. 1396-07 ⇒ 

LogNo. 1396-07-A 

LogNo. 1396-07, 1396-07-A 

. Date: 03/05/19 

IBR No. 10 to OMM Permit No. 375. 

Supplemental information. 

• IBR No. 10 to OMM Permit No. 375 requests the addition of3.2 acres. 
• IBR area is located in Sections 8, Township 8 South, Range 4 East, Williamson 

County. 
• IBR is for installation of the access road and the area for the water recovery bore­

holes. 

* A,ction: Reference Log Nos. 1396-07 and 1396-07-A in CA as additional permit acreage. 
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(_ . 

Alliance fII' 
C r+· I onsuu,ing, nc. 

Engineers · Constructors · Scientists 

Mr. Tim DeVatdo 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Land Reclamation Division 
503 E. Main, FL 001 
Benton, IL 628 12 

Dear Mr. De V ardo: 

November 5, 2007 

Supplementai Infom1ation for 
Williamson Energv LLC - Pem1it o. 375 
.J.20 Acres lncidental Boundarv Revision 

dated September 05. 2007 
Williamson County. Illinois 

1386 · /0 7 •- H 

~ c(cd:L : IJ-- (q, 07 

Project No. B07-363-1413 

lLEnviro, .. ,, ... , .. .,, ' , ......... "'.;1 Agency 
MAl:JION FIBGJONAi. OPFJCE 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting Supplement 
information to address comments received by e-mail on October 17, 2006. 

Comment No. 1: Operations Map should detail proposed disturbance, as follows: 
a. borehole locations 
b. topsoil stockpi:e locations 
c. shaft cutting disposal area 
d. location of buried discharge line [note material type and diameter] 

Response to Comment No. 1 - Refer to the revised Map 6 S.F. (Sheet 1 of 2). All requested items 
have bee added to this map. 

Comment No. 2: Access Road information: 
a. cross section showing width, depth of topsoil removal. depth of aggregate 
b. clarify that topsoil will be removed prior to placement of aggregate 

Response to Comment No. 2 - a . . Refer to the Drawing Nos. B07-363-Bl and B2 for road cross 
sections. The cross sections list the road width, depth of topsoil 
removal and depth of the stone road base. 

Comment No. 3: Boreholes: 

b. Refer to the supplemental information - Attachment III-A; Page 9 
for narrative concerning topsoil removal. 

a. provide depth of boreholes 
b. clarify that topsoil wi ll be removed prior to placement of aggregate 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver. WV 258 13-9502 • TELE: (304) 255-049 1 • FAX: (304) 255-4232 
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Page 2 

Response to Comment No. 3 - a. Refer to the revised Map 6 S.F. (Sheet 1 of2) and supplemental 
information - IBR-1; Part III; Page 1 for information concerning the 
depth of the boreholes. 

b. Refer to the supplemental information - IBR-1; Pmi III; Page 1 for 
infonnation concerning the abandonment of the boreholes. 

Comment No. 4: Part I question 5)A)4) is answered "yes" to roads to be relocated, removed or closed. 
Then "Response" is N/A. Is this correct? Can you further explain? 

Response to Comment No. 4 - Refer to the supplemental info1mation - IBR-1; Part I; Page 3 for the 
correct response. The previous submittal was answered incorrectly. 

Comment No. 5: Part IV 2)A) chart lists the post-mining land use as woody wildlife. Since this area is 
not currently "woody" does the· applicant wish to modify the proposed land use to 
"herbaceous" wildlife? 

Response to Comment No. 5 - Refer to the supplemental information - IBR-1; Part IV; Page 1 for the 
correct response. The previous submittal was answered incorrectly. 

Comment No. 6: Please submit an additional map that shows the proposed surface revision in relation 
to the underground workings of Pond Creek Mine #1. 

Response to Comment No. 6 - Refer to Map 6 U.G. for the location of the IBR area in relation to the 
underground mine workings. 

If you have any questions, or require additional infonnation, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, /NC. 

~ 17J-u,·~J .-~ 
/ ~tephen M. Su)_J?hin 

, Project Manager 

SMS:jea 
Enclosures 

I 

cc: James Plumley, Mach Mining w/enclosures 

FILE: 07363-03 
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PARTIII 

OPERATIONS PLAN 

I) Explain the proposed operation and why the !BR is needed. Locate on a mining operations map. 

RESPONSE: The purpose of this IBR is to permit an infrequency used access road and area for a 
water recovery borehole(s). In mining the permitted coal seam, the operation has 
mined through a low area and to insure that no mine water will block the mine 
ventilation, the mine operator is requesting to drill a hole( s) from the surface into the 
mine and install a vertical turbine pump(s). The drill site is being permitted large 
enough to drill two 24-inch boreholes, if needed. The pump discharge pipeline will 
be buried within the confines of the access road boundary. This pipeline will 
connect to a pipeline located along the railroad spur right-of-way. Each borehole 
will be approximately 530 feet deep and will be fully cased and grouted between the 
casing and the sides of the borehole. Upon abandonment, the boreholes will be fuily 
grouted. 

2) Surface Drainage Control 

A) I) Locate on the mining operations map or on a separate drainage map all proposed drainage control systems. 
Show drainage patterns of all affected mining areas. 

RESPONSE: Refer to the Surface Operations Map; Map 6 S.F. 

2) Will all surface drainage from the affected mining area be collected and treated prior to leaving the !BR 

area? 

Yes ___ No -~X~--

Ifyes, delineate how and where surface drainage will be collected and treated, and list permit numbers and 
type of permit that the drainage control systems are operated under. If above answer is no, explain how 
regulatory compliance will be achieved without treatment, i.e., address the requirements of 
1816.46( e)/18 I 7.46( e). 

RESPONSE: Sediment control will be provided per 1817.45 b)6). Prior to disturbing the site, 
temporary sediment control in the form of hay/straw bales, gravel, and/or silt fence 
will be installed. Topsoil from the IBR area will be stored on site. The topsoil area 
will be seeded with an approved temporary seed mixture as approved in the original 
permit application. When all work associated the borehole( s) and pipeline are 
completed, the entire area will be vegetated with an approved seed mixture and any 
other form of temporary sediment control being use will be inspected and repaired, if 
needed. 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected mining area? 

Yes ____ No_~X~--

If no, please discuss. 

IBR-1-Part 111, Page I 
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RESPONSE: No drainage ditches are proposed to direct drainage away from the IBR area. The 

topsoil storage area is not situated in major drainageways. Any overland flow from 

the area will flow against and/or around the temporary sediment control structures 

being installed. 

C) Overland Flow Diversions and Sediment Ponds: 

Are either overland flow diversions or sediment ponds to be constructed? 

Yes ____ No_~X~--

Ifyes, complete applicable parts of the SCM-1 or UCM-1 Part IV (surface drainage control). 

RESPONSE: Refer to Attachment III.3 .A 

D) Does a perennial or intermittent stream occur within the proposed IBR area? 

Yes _____ No X 

If yes, is an exception to the 100 foot buffer zone being requested or is a stream diversion being proposed. For 

an exception to the JOO foot buffer zone, indicate how compliance with 1816.57/1817.57 will be assured. For 

a stream diversion, complete applicable parts of the SCM-1 orUCM-1. 

3) Roads and other activities: 

A) Are roads to be constructed in the !BR area? 

Yes -~X"-__ No ____ _ 

If yes, complete the applicable part of the SCM-lor UCM-1 (transportation facilities). 

RESPONSE: Refer to Attachment III.3.A. 

B) If the operations involve other activities not specifically addressed above complete applicable parts of the 

SCM-1 orUCM-1. 

RESPONSE: Refer to Attachment III.3.A. 

4) Are any existing structures proposed for utilization in the !BR? 

Yes No~X~--

Ifyes, complete Part IV.4 of the SCM-1 or UCM-1. 

IBR-1- Part lll, Page 2 
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PARTIV 

RECLAMATION PLAN 

1) Provide a reclamation plan map outlining proposed reclamation of the lands within the proposed !BR area and state 

how the !BR area will be reclaimed in conformity with the original plan. 

RESPONSE: Refer to Map 7 S.F.; Reclamation Map and Attachment IV.1 

2) Post Mining Land Use 

A) Provide a detailed description of proposed post-mining land uses and capabilities employing land use and 

capability categories listed below. Provide acreage figures for each post-mining land use proposed for the 

existing permit, the !BR area and total permit after inclusion of the !BR acreage and designate the postmining 

land uses on the Post Mining Land Use Map. Acreage figures for postmining land use must differentiate 

between mined and surface disturbance areas based on the mining line used in the premining section of the 

application. 

RESPONSE: Refer to Map 7 S.F.; Reclamation Map and Attachment IV.1 

Capability 

Existing Permit (ac) I !BR (ac) I Total (ac) 

Land Use Prime HCap NonCr Prime HCap NonCr Prime HCap NonCr 

Cropland 0.00 0.00 0.00 

Pasture Land 0.00 0.00 0.00 

Grazing Land 0.00 0.00 0.00 

Forestry 13.36 0.00 13.36 

Residential 0.00 0.00 0.00 

Industrial/Commercial 0.00 0.00 0.00 

Recreation 0.00 0.00 0.00 

Fish & Wildlife 
Habitat (Herbaceous) 0.00 3.20 0.00 

Fish & Wildlife 
Habitat (Woody) 544.23 0.00 544.23 

Fish & Wildlife 
Habitat (Wetland) 0.00 0.00 0.00 

Developed Water 
Resources 19.26 0.00 19.26 

Undeveloped Land 0.00 0.00 0.00 

Prime: Prime farmland 
HCap: High Capability- meeting productivity requirements of 62 Ill. Adm. Code 1825. 

Non Crop: Non-Cropland - All soils which do not qualify as prime farmland or high capability. 

IBR-1-PartIV, Page 1 
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SUPPLEMENTAL INFORMATION 
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Prenaration Plant Buildings 0.00 

Pren Plant Parking 0.00 

Pren Plant Yard 0.00 

Refuse Area 0.00 

Railroad 0.00 

Access Roads (Roads and Shoulders) 1.36 

Tonsoil Stora_ge 0.00 

Dirt Stockoile 0.00 

Draina!!e Facilities 0.00 

Coal Storage 0.00 

Mine Sunnort Areas 0.00 

Plant Sunnort Areas 0.00 

Refuse Areas 0.00 

Other (Water Recoverv Borehole Area) 1.84 

Undeveloned Areas 0.00 
TOTAL 3.20 

C) Transportation Facilities 

1) Provide a detailed description on mining operations map or other map and show location of the 
following: 

a) Proposed road(s), conveyor system(s), or rail system. 

b) Related sediment control facilities. 

c) Earth borrow locations and/or locations for deposition of excess excavation. 

RESPONSE: Refer to Refer to Map 6 SF, Operations Plan Map; Sheet 1 of 2. 

2) Provide specifications and plan-profiles of existing gradeline, proposed road centerline, ditch 
flow lines, road cut, fill embankment, culvert, bridge and drainage structures. Provide typical 
cross sections where appropriate. 

RESPONSE: Refer to Infrequently Used Access Road Plan and Detail Map (Drawing No. B07-363-
El). 

3) For all transportation facilities to be constructed, provide construction details for all sediment 
control facilities to be constructed to prevent additional contributions of suspended solids to 
streamflow or to runoff outside the permit area. 

RESPONSE: The infrequently used access road is existing for approximately 1575 feet and another 
806 feet of will be constructed to the borehole(s) site. The infrequently used access 
road will not be constructed in an area where adverse impacts to streamflow can occur. 
Topsoil will be removed from the proposed infrequently used access road and stored in 
the designated topsoil storage area. After the topsoil is removed, the infrequently used 
access road will be prepared by compacting the subgrade, where necessary, to provide 
a solid base and surfaced with crushed stone to prevent rutting and protect the road 
surface from erosion. Drainage along the road will be controlled by the construction 
ofroadside ditches and/or berms. The roadside ditches will be designed in accordance 
with prudent engineering practice to safely control runoff from the road surface. 
Conditions arising on the infrequently used access road, which might adversely impact 

Revised by sm, UCM-1 - Part IV, Version 1/91, page 9 
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RESPONSE: Refer to Attachment Part I.4.A. 

A) Complete certification for engineering aspects of the application. In addition to the general certification, 
three specific certifications are included which are applicable only if the box in front of each is marked. 
The first two cover special permit requirements and should be marked only when they occur for the 
proposed permit. The third certification covers the Illinois Environmental Protection Agency permit 
requirements. In most cases, an Illinois registered engineer will be required to certify !EPA permit 
requirements. Except as otherwise provided all maps, plans and cross-sections included in the permit 
application shall be prepared by, or under the direction of, and sealed by a qualified registered professional 
engineer licensed under the Illinois Professional Engineering Act, a qualified registered structural engineer 
licensed under the Illinois Structural Engineering Act or if authorized by state law, a qualified registered 
professional land survey or licensed under the Illinois Land Surveyors Act with assistance from experts in 
related fields. 

RESPONSE: Refer to Attachment Part I.4.B. 

5) Areas Designated Unsuitable for Mining 

A) Does proposed !BR area include --

(1) Lands within boundaries of the National Park System, National Wildlife Refuge System, National 
Recreation Areas, etc. [Section 1761.l l(a)]? 

Yes _____ No_~X~--

(2) National forest land? 

Yes _____ No _ _,_X.,_ __ 

(3) Any land which will adversely affect any publicly-owned park or places included in or eligible for 
listing in the National Register of Historic places, etc. [per 62 Ill. Adm. Code 1761.1 l(a)(3) or Section 
10, (B)(C) of the SCM-1? 

Yes _____ No_~X~--

Jfyes, complete Part II, Section 10, (B) & (C) of the SCM-1 or the UCM-1 Application. 

(4) Any public roads which are to be removed, relocated or temporarily closed? 

Yes __ X~ __ No ____ _ 

Indicate on the pre-mining land use map or other designated map the location of the public roads and 
attach a copy of the written agreement from the appropriate authority authorizing the relocation, 
removal or temporary closure. Describe the measures to be used to insure that the interest of the 
public and land owners affected will be protected. 

RESPONSE: NIA 

B) Will proposed !BR area be located --

(1) Within 100 feet of the right-of-way line of any public road? 

IBR-1 -Part I, Page 3 

Yes ____ No _ _._X-"---

Ifyes, explain proposed procedure for complying with regulation section 1761.1 l(d), 
including request for variance, if relevant. Provide location of public roads on pre-mining 
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Illinois Department of 
Natural Resources Rod R. Blagojevich, Governor 

·······-·-····---------
One Natural Resources Way • Springfield, Illinois 62702-1271 
http ://dnr.state.il. us 

Sam Flood, Acting Director 

October 23, a007 

Mr. Michael J. Beyer 
Williamson Energy, LLC 
P.O. Box 99 
Johnston City, IL 62951 

Re: Permit No. 375 

Insignificant Revision No. 09 

Dear Mr. Beyer: 

The appropriate Department technical staff have reviewed the proposed change dated October 3, 
2007, submitted by Williamson Energy, LLC for the Pond Creek #1 Mine. The pennittee has 
requested approval for an extension of the coarse refuse disposal area. Since this operation is not 
currently approved, it will constitute a change to the approved plan. Insignificant permit revisions 
are allowed under 62 Ill. Adm. Code 1774.13(b)(2). 

The Department has determined the proposed alteration is in compliance with 62 Ill. Adm. 
Code 1700 - 1850, and is insignificant and hereby exempts the permittee from submitting a 
permit revision application in accordance with Section 1774.13(b)(2). The Department grants 
permission for the extension of the coarse refuse disposal area, as requested in the 
aforementioned submittal. 

No additional bond is required because of this change. 

All conditions and provisions contained in the approved permit also apply to_ this revision. 
Approval from this agency does not relieve the permittee from obtaining approval from other 
agencies requiring such. 

Please submit two additional copies of your request letter and maps to Ronald Morse, Illinois 
Environmental Protection Agency, 2309 West Main Street, Marion, Illinois 62959. 

w ~CB)~\,~ D\"";'7!,C1) [:/ 

~ ._, 
OCT' 2 5 2007 . J 
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Mr. Michael J. Beyer 

Permit No. 375 

Insignificant Revision No. 09 

Page2 

Should you have any questions, please contact Darin Martin at our Benton office. 

SKF:DM:gr 

cc: D. Martin 

OSMRE I 
R. Morse 

J. Plumley 

10180820.wpd 

Sincerely, 

Scott K. Fowler, Supervisor 

Land Reclamation Division 
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Alliance O 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Ron Morse 
ILLINOIS ENVIRONMENT AL 
PROTECTION AGENCY 
2309 West Main Street 
Marion, IL 62959 

Dear Mr. Morse: 

November 1, 2007 

IPR for E.ermit No. 375 
Coarse Refuse Placement 

--Williamson Energy, LLC 
Pond Creek Mine No. I 

Williamson County, Illinois 

Project No. B07-430-14 l 3 

On October 3, 2007, Alliance Consulting, Inc. submitted an insignificant permit revision to the 
Illinois Department of Natural Resources for our client, Williamson Energy, LLC. The IPR was for 
an extension of the coarse refuse pile that supports the primary refuse belt. IDNR approved the 
IPR on October 23, 2007, but as a condition of the approval, requested two copies of the IPR 
were to be sent to you for IEP A review. 

The IPR is for the refuse extension, which will be developed in an east / northeast direction from the 
current location of the primary refuse belt. By placing refuse in this location, the extension allows 
for adequate time to complete refuse belt relocations and the installation of the underdrain for the 
Phase II refuse cell. The coarse refuse elevations will be approximately the current elevation of the 
primary refuse belt. The coarse refuse is within the footprint of the final refuse disposal plan for this 
area. The refuse material will be compacted in accordance with all standards set forth in permit. 

If you have any questions, or require additional information, please contact us. 

Sincerely, 

ALLIANCE CONSULTING, INC. 

' l(!:j;p;: 
Ste hen M. Sutp,hin 
Project Manager 

SMS:jea 
Enclosures 

FILE: 07430-03 

!El~/("l<i'~~TT)) 
NOV O 6 2007 

ll Enviro1111 '"' .. ~, ' •" • -· ·,r I icy 
MARION REGIONAL OFFICE 

124 Philpott Lane • Raleigh County Aiq1ort Industrial Park • Beaver, WV 258 13-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276 - ( 217) 782-3397 

)AMES R. THOMPSON CENTER, 100 WEST RANDOLPH, SUITE 11-300, CHICAGO, IL 60601 - (312) 814-6026 

ROD R. BLAGOJEVICH, GOVERNOR DOUGLAS P. SCOTT, DIRECTOR 

December 5, 2007 

Mr. Scott Fowler 
Illinois Department of Natural Resources 
Office of Mines and Minerals 
Land Reclamation Division 
One Natural Resource Way 
Springfield, Illinois 62702-1271 

Re: Williamson Energy, L.L.C. - Pond Creek No. 1 Mine 
IDNR/OMM Permit No. 375, Revision No. 2 
IEPA Log No. 1465-07 

Dear Mr. Fowler: 

618/993-7200 

The Illinois Environmental Protection Agency has completed its review of the above referenced project and 
finds that additional information and/or clarification is needed as follows: 

I. Part I, Page 1 of the application states that 16.52 acres will be added to the permit area; however, Part 
II(!) states that no additional area will be added to the permit. The cited acreage is apparently an 
Incidental Boundary Revision submitted separately. This apparent discrepancy should be corrected to 
provide consistency with the remainder of the application which states that no area is being added. 

2. It does not appear sediment control plans are adequate to prevent effluent violations or to comply with 62 
Ill. Adm. Code 1817.46(b)(l). 

a. Sediment ditches are proposed in lieu of sediment ponds. Impounding structures, whether a pond or 
ditch, receiving drainage from coal mine affected areas should provide a minimum average detention 
time of 8 hours for runoff from a 10 year, 24 hour precipitation event, plus a sediment storage volume 
of0,l ac-ft per disturbed acre for impoundments to be functional in excess of three (3) years. The 
sediment ditches as designed do not provide adequate volume to meet these criteria. 

The Applicant should revise the sediment control plan to include sufficient detention and sediment 
storage volume in accordance with the above guidelines to insure compliance with 62 Ill. Adm. Code 
I 784. I 3(b )(9) as it pertains to effluent contaminant concentrations. It is also noted that flow from the 
internal drains should be considered and addressed in the revised impoundment designs. 

b. Disposal of accumulated sediments from sediment ditches was not discussed in Part IV(7)(G) of the 
application. Since sediment collecting in the ditches will be affected by refuse, a discussion should 
be provided regarding proper disposal of this material. 

The Applicant should submit a plan for sediment ditch cleanout material disposal that will comply 
with 62 Ill. Adm. Code I 817.81 (a)(!) and prevent contamination of surface water. 

R0CKFORD-4302 North Main Street, Rockford, IL 61103 -(815) 987-7760 • DES PLAINES- 9511 w. Harrison St., Des Plaines, IL 60016-(847) 294-4000 
ELGIN - 595 South State, Elgin, IL 60123 - (847) 608-3131 • PEORIA- 5415 N. University St., Peoria, IL 61614 - (309) 693-5463 

BUREAU OF LAND - PEORIA - 7620 N. University St., Peoria, IL 61614 - {309) 693-5462 • CHAMPAIGN - 2125 South First Street, Champaign, JL 61820 - (21 7) 278-5800 
SPRINGFIELD- 4500 S. Sixth Street Rd., Springfield, IL 62706 - {217) 786-6892 • CoLUNSVILLE - 2009 Mall Street, Collinsville, IL 62234 - (618) 346-5120 

MARION- 2309 W. Main St., Suite 116, Marion, IL 62959 -(618) 993-7200 

PRINTED ON RECYCLED PAPER 
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Williamson Energy, L.L.C. - Pond Creek No. 1 Mine 
IDNR/OMM Permit No. 375, Revision No. 2 
IEPA Log No. 1465-07 
December 5, 2007 
Page 2 

c. Appropriate design information to comply with 62 Ill. Adm. Code 181 7.49( c ), for the discharges 
from Outfall O 11 does not appear to have beeu provided. The Applicant should provide design 
information for a 25 year, 6 hour precipitation event for discharges from Outfall O 11. The Applicant 
should also note additional design information required by Item No. 3(c) below. 

d. The location of the decant pipe depicted on Drawing B07-038-M6 appears to be at an elevation of 
520 MSL with a flow path down the side slope of the embankment which does not appear to be a 
,-1,:,,c,-in-no..-1 r>'h'>-nn,:,,J Th,,. A,-w,1-i,,...,nt c,l-,,..,,J,4 nrr.u;rl,,, rl,:,,c--inn -inf'Arrn-:it1rw, tn rl,:,n,nrtc.<tr,::it,:,, th-:1t o::ill f'lrnu ---•ou-- _u __ ,._. ____ ~--- "L't'··-••H·• '-'··'-'-·- t'·- ··-- ---·o·· ···-..,····-··-·· ·- --·•--u-n-•- •u-• --- --- .. 
paths and channels are adequate to safely convey the discharges from the decant pipe to an 
appropriately designed sediment ditch. In addition, areas that may be subject to erosion due to 
concentrated flows, such as the flow from the decant pipe, should be identified on an appropriate map 
or drawing, and a detailed discussion of erosion control measures should be provided regarding such 
areas. 

3. Complete plans and designs for proposed Outfall O 11 from the sediment ditches do not appear to be 
provided in the application. The following information should be provided for proposed Outfall O 11 to 
insure compliance with 62 Ill. Adm. Code 1817.42. 

a. Sulfate concentrations of 200 mg/I as estimated in the Schedule A (submitted in correspondence 
dated September 12, 2007) are not likely to be representative of concentrations expected in runoff 
from coal refuse. The Applicant should revise this estimate with consideration of the effects of 
drainage from coal refuse and underdrains. 

b. As the unaffected receiving stream watershed upstream of Outfall 011 consists of only approximately 
16 acres which appears insufficient to provide beneficial mixing, the permit effluent limit will be 
established equal to the sulfate water quality standard. Therefore, to determine the applicable sulfate 
water quality standard, three (3) samples of the effluent from a similar discharge will be required to 
be analyzed for hardness, sulfate and chloride. It appears that discharges from Pond 006 which 
receives flow from the south refuse area may likely be similar to the discharges expected from 
proposed Outfall O 11 and would be acceptable for the required analyses. 

c. In general, in accordance with 62 Ill. Adm. Code 18 I 7.49 the sedimentation ditches are to be 
designed with a treatment volume adequate to provide an 8-hour detention time for a IO year, 24 hour 
precipitation event, with a discharge structure capable of safely discharging the flow from a 25 year, 
6 hour precipitation event as discussed and required in Item No. 2(c) above. However, as 
impounding structures and drainage control structures in the watershed of the sediment ditches and 
Outfall 011 requires designs to safely convey the flow from a 100 year, 6 hour precipitation event, the 
Applicant should also provide design information for this precipitation event to demonstrate that the 
sediment ditches and discharge structure (Outfall 01 !) are adequate to safely convey this flow. 

d. The Antidegradation Assessment for the modified NPDES Permit to incorporate proposed Outfall 
01 I for this facility will require "Assessments of Alternatives for Less Increase in Loading or 
Minimal Enviromnental Degradation." Therefore, a detailed alternatives analysis is required for the 
proposed increase in loading from proposed Outfall 011. This alternatives analysis should include a 
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Williamson Energy, L.L.C. - Pond Creek No. 1 Mine 
IDNR/OMM Permit No. 375, Revision No. 2 
IEPALogNo. 1465-07 
December 5, 2007 
Page 3 

detailed discussion of all alternatives considered to the proposed discharge, and the justification for 
the option selected. In order that all reviewers have this information available, the Applicant should 
submit the required Alternatives Analysis with the modification responses. 

4. Additional groundwater monitoring and reporting for the proposed refuse area will be required as follows: 

a. Monitoring Well No. GW-6 may be abandoned as requested; however, a new well should be 
,-.r,nc+n,.,,.t,,,.,-l nl"\r+h ,-,.f'th,,. ,.. ......... "" ..... +'lr,,,1111..r,.,. f'!"l.ll t:.1 ..... ,..,.. .. ~,..., ............. .-t ,.,.. .. +i.. ,....+u,....,:;,,.,,... n; ........ ,...,,.. ... 1 u ... ,..~l;h,1'.T,.,. 1 
-----~- --~-- --~- -•• ..., .. u .. .., .,..,.,.,. ..,,.H , , ..,_u .. ''-'• .._.. , , v .,.,,_,..,._.~_.,._,u_ u..1.1.u. .,v-..w.1. , .. u .. .._,._..., .. ..,..,.., _._,.,_.,1-''-'"''u i U.'-'.LU~J .1. ~v • .l. 

The new well should be finished at a lower elevation within the water bearing zone in order to obtain 
up-gradient water quality data. The Applicant should commit to constructing this replacement for 
Well No. GW-6 in the described location. 

b. The Applicant should commit to installing three (3) additional monitoring wells for the Refuse 
Disposal Facility No. 2 expansion as follows: 

1. A well should be located just north of the waterway on the west side of the disposal area. 

11. A well should be located west of the area where the northern and southern portions of the 
disposal area meet. 

m. A well should be located on the northern side of the area approximately 250 feet west of the 
northeast comer of the disposal area. 

The wells described above should be located 30-35 feet from the edge of the impoundment and 
screened in the first water bearing zone beneath the elevation of the bottom of the refuse disposal 
area. 

5. The Applicant should modify the groundwater monitoring plan for Monitoring Well No. GW-5 as well as 
the monitoring wells required in accordance with Item No. 4 above to include monitoring during six ( 6) 
separate sample events within one year (approximately bi-monthly) prior to the placement ofrefuse for 
the inorganic parameters listed in Table A to establish background concentrations. Following completion 
of these background monitoring requirements, quarterly monitoring for the parameters listed in Table B 
should be proposed. 

Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chloride 
Chromium 
Cobalt 
Copper 

TABLE A 

Cyanide 
Fluoride 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 

Sulfate 
Thallium 
Total Dissolved Solids (TDS) 
Vanadium 
Zinc 
pH 
Alkalinity 
Acidity 
Hardness 
Static Water Level 
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Williamson Energy, L.L.C. - Pond Creek No. I Mine 
IDNR/OMM Permit No. 375, Revision No. 2 
IEPALogNo. 1465-07 
December 5, 2007 
Page4 

Chloride 
Iron 
Manganese 

TABLEB 

Total Dissolved Solids (TDS) 
pH 
Sulfate 

Acidity 
f{ardness 
Static Water Level 
Alkalinity 

6. A statistical representation of existing water quality must be established using the method outlined in 
.!\!!2.~l--.... "!"!e!'!t l fG:- !'.'!:G;iitG~i!'!g '.V dl ]'-fr;. G\'/-5 u;; ·vv·;:ll u;; th.: lliViiitvriug ·w·dls i-cyuii·cd iii accvi"dCLiiCC ·w·ltli 
Item No. 4 above. This method should be used to determine the 95 percent confidence limit for each 
parameter. The Applicant should commit to submitting the results of the calculations within 90 days of 
completion of background monitoring. 

7. The Applicant should provide technical justification for allowing the planned subsidence associated with 
long wall mining beneath the proposed refuse disposal areas at this facility. This discussion should 
address in detail the affects of subsidence on the permeability of the foundation soils. 

8. As longwall mining with planned subsidence beneath the existing refuse disposal area would threaten the 
integrity of the existing impoundment, such mining is prohibited by the Agency. The Applicant should 
modify the underground mine plan for the area beneath the existing refuse disposal area to eliminate the 
longwall mining in this area. 

9. Pursuantto 35 Ill. Adm. Code 620.450(b)( 4)(C), groundwater underlying a coal refuse disposal area may 
be deemed Class IV; however, Class II standards will apply outside the Class IV zone. The Applicant 
should provide contingency plans for the following. 

a. In the event that groundwater quality in private wells in the area is adversely impacted by a release of 
contaminants from the refuse disposal areas, the Applicant should include the replacement source for 
private well owners. 

b. The Applicant should provide a plan to minimize the impact to on-site groundwater in the event there 
is a release of contaminants from the refuse disposal area, and propose a plan for preventing off-site 
migration of contaminants should such a release occur. 

I 0. Pursuant to 62 Ill. Adm. Code IS 17.49(a)(2), a registered professional engineer's seal is needed for the 
responses to the above items. 

A review letter is being sent to the applicant concerning the above items as they pertain to Agency 
requirements. A copy of this letter will be sent to your Office. 

The mine related activities, as proposed, are required to be permitted in accordance with 35 Ill. Adm. Code: 
Subtitle D of the Illinois Pollution Control Board Rules and Regulations. Since this application is considered 
to be an application for such permit from this Agency, please notify us of any action taken by your Office. 
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Williamson Energy, L.L.C. - Pond Creek No. I Mine 
IDNR/OMM Permit No. 375, Revision No. 2 
IEPA Log No. 1465-07 
December 5, 2007 
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Should you have any questions or comments regarding the above, or need any additional information 
concerning Agency requirements, please contact Environmental Protection Engineer, Bob Kerr at 2 l 7 /786-
6892 or 

Sincerely, 

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

~~~ 
Manager, Permit Section 
Mine Pollution Control Program 
Bureau of Water 

LDC:jkb/4673c/12-05-07 

cc: Bryan T. Martindale - IDNR 
Steve Chard - DOA 

bee: BOW/MPCP/FOS/Springfield/ 
BOW/MPCP/FOS/Marion ✓ 
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ATTACHMENT 1 

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

I. Determine the arithmetic mean ( X b) of each parameter for the background 
sampling period. If more than one background well is used, an equal number of 
samples must be taken from each well. 

X +X + ... X 
1 2 n 

n 

where: 

X b = Average background value for a given chemical parameter 

Xn - Background values for each sample 

n = Number of background samples taken 

2. Calculate the background variance (Sb2
) and standard deviation (Sb) for each 

parameter using the values (X11) from each background sample of the well(s) as 
follows: 

- 2 - 2 2 
(X -Xb) +(X -Xb) + ... +(X -X ) 

S 2_ 1 2 n b 
b -

n-1 

3. Calculate the upper confidence limit using the following formula: 

CL= X b ± I .J X b + 11 + 1/n(S b) 

Where: 

CL = upper confidence limit prediction 
(upper and lower limits should be calculated for pH) 

t = one-tailed t value at the required significance 
level and at n-1 degrees of freedom from Table I 
(a two-tailed t value should be used for pH) 

4. If the value of any routine parameter for any monitoring well exceeds the upper 
confidence limit for that parameter, the permittee shall conclude that a statistically 
significant change has occurred at that well. 
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B. 

5. For background values that are less than the Method Detection Limit (MDL), a 
value of one-half (l/2) the MDL shall be substituted for each background value 
that is reported as less than the MDL. All other computations shall be calculated 
as given above. 

If all background values are less than the MDL for a given parameter, the Practical 
Quantitation Limit (PQL), as given in 35 Ill. Adm. Code Part 724, Appendix I, shall be 
used to evaluate data from monitoring wells. If an analytical result from any monitoring 
well exceeds two (2) times the PQL for any single parameter, or if it exceeds the PQLs for 
two or more parameters, the permittee shall conclude that a statistically significant change 
has occurred. 

Table 1 
Standard T-Tables Level of Significance 

!-values !-values 
Degrees of freedom ( one-tail) (two-tail)* 

99% 95% 99% 95% 
4 3.747 2.132 4.604 2.776 
5 3.365 2.015 4.032 2.571 
6 3.143 1.943 3.707 2.447 
7 2.998 1.895 3.499 2.365 
8 2.896 1.860 3.355 2.306 
9 2.821 1.833 3.250 2.262 

10 2.764 1.812 3.169 2.228 
11 2.718 1.796 3.106 2.201 
12 2.681 1.782 3.055 2.179 
13 2.650 1.771 3.012 2.160 
14 2.624 1.761 2.977 2.145 
15 2.602 1.753 2.947 2.131 
16 2.583 1.746 2.921 2.120 
17 2.567 1.740 2.898 2.110 
18 2.552 1.734 2.878 2.101 
19 2.539 1.729 2.861 2.093 
20 2.528 1.725 2.845 2.086 
21 2.518 1.721 2.831 2.080 
22 2.508 1.717 2.819 2.074 
23 2.500 1.714 2.807 2.069 
24 2.492 1.711 2.797 2.064 
25 2.485 1.708 2.787 2.060 
30 2.457 1.697 2.750 2.042 
40 2.423 1.684 2.704 2.021 

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

*For pH only when required. 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

1021 NORTH GRAND AvENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276 - ( 217) 782-3397 

)AMES R. THOMPSON (ENTER, 100 WEST RANDOLPH, SUITE 11-300, CHICAGO, IL 60601 - (312) 814-6026 

Roo R. B LAGOJEVICH, GOVERNOR DOUGLAS P. SCOTT, DIRECTOR 

December 5, 2007 

Williamson Energy, L.L.C. 
430 Harper Park Drive 
Beckley, WV 25801 

Re: Williamson Energy, L.L.C. - Pond Creek No. 1 Mine 
IDNR/OMM Permit No. 375, Revision No. 2 
IEPALogNo. 1465-07 

Gentlemen: 

618/993-7200 

We received the information concerning the above referenced project, dated May 18, 2007, on 
October 9, 2007. This information has been reviewed by the Permit Section Staff, and based 
upon that review, the following items are offered for your consideration and appropriate action: 

1. Part I, Page 1 of the application states that 16.52 acres will be added to the permit area; 
however, Part II(l) states that no additional area will be added to the permit. The cited 
acreage is apparently an Incidental Boundary Revision submitted separately. This apparent 
discrepancy should be corrected to provide consistency with the remainder of the application 
which states that no area is being added. 

2. It does not appear sediment control plans are adequate to prevent effluent violations or to 
comply with 35 Ill. Adm. Code 405.105(b ). 

a. Sediment ditches are proposed in lieu of sediment ponds. Impounding structures, 
whether a pond or ditch, receiving drainage from coal mine affected areas should provide 
a minimum average detention time of 8 hours for runoff from a 10 year, 24 hour 
precipitation event, plus a sediment storage volume of 0.1 ac-ft per disturbed acre for 
impoundments to be functional in excess of three (3) years. The sediment ditches as 
designed do not provide adequate volume to meet these criteria. 

Please revise the sediment control plan to include sufficient detention and sediment 
storage volume in accordance with the above guidelines to assist in meeting the effluent 
standards of 35 Ill. Adm. Code 406.106 as it pertains to effluent contaminant 
concentrations. It is also noted that flow from the internal drains should be considered 
and addressed in the revised impoundment designs. 

b. Disposal of accumulated sediments from sediment ditches was not discussed in Part 
IV(7)(G) of the application. Since sediment collecting in the ditches will be affected by 
refuse, a discussion should be provided regarding proper disposal of this material. 

ROCKFORD - 4302 North Main Street, Rockford, IL 61103 - (815) 987-7760 • DES PLAINES - 9511 W. Harrison St., Des Plaines, IL 60016 - (847) 294-4000 
ELGIN- 595 South State, Elgin, IL 60123 -(847) 608-3131 • PEORIA- 5415 N. University St., Peoria, IL 61614- (309) 693-5463 

BUREAU OF LANO - PEORIA - 7620 N. University St., Peoria, ll 61614 - (309) 693-5462 • CHAMPAIGN - 2125 South First Street, Champaign, IL 61820 - {217) 278-5800 
SPRINGFIELD - 4500 5. Sixth Street Rd., Springfield, IL 62706 - (217) 786-6892 • COLUNSV!LtE- 2009 Mall Street, Collinsville, ll 62234 - (618} 346-5120 

MARION - 2309 W. Main St., Suite 116, Marion, ll 62959 -(618) 993-7200 

PRINTED ON RECYCLED PAPER 
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Please submit a plan for sediment ditch cleanout material disposal that will comply with 
35 Ill. Adm. Code 406.205(b)(6). 

c. Appropriate design information for the discharges from Outfall O I 1 does not appear to 
have been provided. Please provide design information for a 25 year, 6 hour precipitation 
event for discharges from Outfall 01 I. Please also note that additional design 
information is required by Item No. 3(c) below. 

d. The location of the decant pipe depicted on Drawing B07-038-M6 appears to be at an 
elevation of 520 MSL with a flow path down the side slope of the embankment which 
does not appear to be a designed channel. To insure compliance with 35 Ill. Adm. Code 
405.102(a), please provide design information to demonstrate that all flow paths and 
channels are adequate to safely convey the discharges from the decant pipe to an 
appropriately designed sediment ditch. In addition, areas that may be subject to erosion 
due to concentrated flows, such as the flow from the decant pipe, should be identified on 
an appropriate map or drawing, and a detailed discussion of erosion control measures 
should be provided regarding such areas. 

3. Complete plans and designs for proposed Outfall O 11 from the sediment ditches do not 
appear to be provided in the application. The following information should be provided for 
proposed Outfall O 11. 

a. Sulfate concentrations of 200 mg/I as estimated in the Schedule A (submitted in 
correspondence dated September 12, 2007) are not likely to be representative of 
concentrations expected in runoff from coal refuse. Please revise this estimate with 
consideration of the effects of drainage from coal refuse and underdrains. 

b. As the unaffected receiving stream watershed upstream of Outfall 011 consists of only 
approximately 16 acres which appears insufficient to provide beneficial mixing, the 
permit effluent limit will be established equal to the sulfate water quality standard. 
Therefore, to determine the applicable sulfate water quality standard, three (3) samples of 
the effluent from a similar discharge will be required to be analyzed for hardness, sulfate 
and chloride. It appears that discharges from Pond 006 which receives flow from the 
south refuse area may likely be similar to the discharges expected from proposed Outfall 
011 and would be acceptable for the required analyses. Please provide the results from 
three (3) samples from outfall 006 analyzed for sulfate, chl01ide and hardness. 

c. In general, sedimentation ditches are to be designed with a treatment volume adequate to 
provide an 8-hour detention time for a IO year, 24 hour precipitation event, with a 
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discharge structure capable of safely discharging the flow from a 25 year, 6 hour 
precipitation event as discussed and required in Item No. 2(c) above. However, as 
impounding structures and drainage control structures in the watershed of the sediment 
ditches and Outfall 011 requires designs to safely convey the flow from a I 00 year, 6 
hour precipitation event, please provide design il_lformation for this precipitation event to 
demonstrate that the sediment ditches and discharge structure (Outfall 011) are adequate 
to safely convey this flow. 

d. The Antidegradation Assessment for the modified NPDES Permit to incorporate 
proposed Outfall 011 for this facility will require "Assessments of Alternatives for Less 
Increase in Loading or Minimal Environmental Degradation." Therefore, a detailed 
alternatives analysis is required for the proposed increase in loading from proposed 
Outfall 011. This alternatives analysis should include a detailed discussion of all 
alternatives considered to the proposed discharge, and the justification for the option 
selected. 

4. Additional groundwater monitoring and reporting for the proposed refuse area will be 
required as follows: 

a. Monitoring Well No. GW-6 may be abandoned as requested; however, a new well should 
be constructed north of the current Well No. GW-6 location and south of Refuse Disposal 
Facility No. I. The new well should be finished at a lower elevation within the water 
bearing zone in order to obtain up-gradient water quality data. Please provide a 
commitment to construct this replacement for Well No. GW-6 in the described location. 

b. Please provide a commitment to install three (3) additional monitoring wells for the 
Refuse Disposal Facility No. 2 expansion as follows: 

1. A well should be located just north of the waterway on the west side of the disposal 
area. 

11. A well should be located west of the area where the northern and southern portions of 
the disposal area meet. 

iii. A well should be located on the northern side of the area approximately 250 feet west 
of the nmiheast comer of the disposal area. 

The wells described above should be located 30-35 feet from the edge of the 
impoundment and screened in the first water bearing zone beneath the elevation of the 
bottom of the refuse disposal area. 
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5. Please modify the groundwater monitoring plan for Monitoring Well No. GW-5 as well as 
the monitoring wells required in accordance with Item No. 4 above to include monitoring 
during six (6) separate sample events within one year (approximately bi-monthly) prior to the 
placement of refuse for the inorganic parameters listed in Table A to establish background 
concentrations. Following completion of these background monitoring requirements, 
quarterly monitoring for the parameters listed in Table B should be proposed. 

Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chloride 
Chromium 
Cobalt 
Copper 

Chloride 
Iron 
Manganese 

Cyanide 
Fluoride 
Iron 

TABLE A 

Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 

TABLEB 

Total Dissolved Solids (TDS) 
pH 
Sulfate 

Sulfate 
Thallium 
Total Dissolved Solids (TDS) 
Vanadium 
Zinc 
pH 
Alkalinity 
Acidity 
Hardness 
Static WaterLevel 

Acidity 
Hardness 
Static Water Level 
Alkalinity 

6. A statistical representation of existing water quality must be established using the method 
outlined in Attachment I for Monito1ing Well No. GW-5 as well as the monitoring wells 
required in accordance with Item No. 4 above. This method should be used to determine the 
95 percent confidence limit for each parameter. Please provide a commitment that the results 
of the calculations will be submitted within 90 days of completion of background monitoring. 

7. Please provide technical justification for allowing the planned subsidence associated with 
long wall mining beneath the proposed refuse disposal areas at this facility. This discussion 
should address in detail the affects of subsidence on the permeability of the foundation soils. 

8. As longwall mining with planned subsidence beneath the existing refuse disposal area would 
threaten the integrity of the existing impoundment, such mining is prohibited by the Agency. 
Please modify the underground mine plan for the area beneath the existing refuse disposal 
area to eliminate the longwall mining in this area. 
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9. Pursuant to 35 Ill. Adm. Code 620.450(b)(4)(C), groundwater underlying a coal refuse 
disposal area may be deemed Class IV; however, Class II standards will apply outside the 
Class IV zone. Please provide contingency plans for the following. 

a. In the event that groundwater quality in private wells in the area is adversely impacted by 
a release of contaminants from the refuse disposal areas, please indicate the replacement 
source for private well owners. 

b. Please provide a plan to minimize the impact to on-site groundwater in the event there is 
a release of contaminants from the refuse disposal area, and propose a plan for preventing 
off-site migration of contaminants should such a release occur. 

10. Pursuant to 35 Ill. Adm. Code 405.104(a), a registered professional engineer's seal is needed 
for the responses to the above items. 

Should you have any questions or comments regarding the above, or need any additional 
information concerning Agency requirements, please contact Environmental Protection 
Engineer, Bob Kerr at 217 /786-6892 or the Marion address listed below. 

Sincerely, 

r£<jja;;; 
'-(ir:;-lcrislip, P.E. 
Manager, Permit Section 
Mine Pollution Control Program 
Bureau of Water 

LDC:jkb/4677c/12-05-07 

cc: IDNR/Office of Mines and Minerals 

bee: BOW/MPCP/FOS/Springfiel<!., 
BOW/MPCP/FOS/Marion V 
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Illinois Department of· 
Natural Resources Rod R. Blagojevich, Governor 

-------
One Natural Resources Way • Springfield, Illinois 62702-1271 
http://dnr.state.ii.us 

MEMORANDUM 

To: Steve Chard, Department of Agriculture 
Hal Hassen, Dept. fNatural Resources, OREP 

From: 

Date: October 17, 2007 

Re: Surface Mining Application Review Committee 

Sam Flood, Acting Director 

Enclosed please find an application to revise surface coal mining and reclamation operations 
permit No. 375 submitted by Williamson Energy, LLC for their Creek Pond 1 Mine under the 
Surface Coal Mining Land Conservation and Reclamation Act. The application number for this 
submittal is Revision No. 2 to Permit No. 375. The enclosed application is considered to be 
complete and is being forwarded for your consideration and review. 

Under the above listed Act, application review committee members are provided up to 45 days 
in which to review and submit their comments on the application. Upon receipt, the comments 
will be forwarded to the County Clerk of Williamson County to be incorporated into the public 
record. 

cc: 

09240756. wpd 

D. Martin 
OSMRE 
M. Parrish 
A. Rice 
R. Morse, IEP A/ 
P. Malone, OREP 

filLID©Lru~)6~) L 
OCT 2 2 2007 ~..,.,, 

IL Environmental Pro;~.;.,,,11 Agsnc1 
MARION REGIONAi. Off/CB 

Printed on recycled and recyclable paper 
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Illinois Department of 
Natural Resources Rod R. Blagojevich, Governor 

-------·- ----•----·•~---·------ -----------··-~-- --·--
One Natural Resources Way • Springfield, Illinois 62702-1271 

htlp://dnr.state. ii. us 

Sam Flood, Acting Director 

September 24, 2007 

Mr. Michael Beyer 
Williamson Energy, LLC 
P.O. Box 99 
Johnston City, IL 62951 

Re: Permit No. 375, Revision No. 2 
Complete 

Dear Mr. Beyer: 

This letter will serve as notice that the application to revise surface coal mining and reclamation 
operations permit No.375 for Pond Creek 1 Mine submitted under the Surface Coal Mining Land 
Conservation and Reclamation Act and the promulgated rules and regulations is administratively 
complete for review. 

The application number for this submittal is Revision No. 2 to Permit No. 375. Please list this 
application number in the newspaper advertisement, and with the County Clerk when filing the 
application. 

As per 62 Ill. Adm. Code 1773.13, the applicant is required to place an advertisement in a local 
newspaper of general circulation in the locality' of the proposed surface coal mining and 
reclamation operation at least once a week for four consecutive weeks. A certificate of 
publication must be submitted to the Department not later than four weeks after the last date of 
publication. The draft copy of the public notice submitted with the revision application was 
reviewed and found to be acceptable. 

Please submit two copies of the application to the County Clerk of Williamson County and have 
the County Clerk sign form SCML-la (copy enclosed). Please forward five (5) copies of the 
application to this office along with the completed SCML-1 a and forward three copies of the 
application to Mr. Ronald Morse, Illinois Environmental Protection Agency, 2309 West Main 
Street, Marion, IL 62959. 

~1frF 
.- SEP 262007 .J 

IL Envlronrnental Pro,eC11.;)il flg~'ncy 
MARION FIEG/ONAI.. OFF/OE 

Primed on recycled and recyclable paper 
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1. General Review of Williamson Energy, L.L.C., Pond Creek Mine No. I, IDNR/OMM Permit No. 375 

GENERAL REVIEW 
UCM-1 Application 

IEPA Log No(s)._1465-07 NPDES No. IL0077666 

Application for: Revision 2 to IDNR/OMM Permit No. 375 for New Refuse Disposal Area 

Date received: 9 Oct 07 Reviewed by:_ Bob Kerr Date:_ 5 Dec 07 

Williamson Energy, L.L.C. 
P.O. Box 1829 
Marion, IL 62959 
Jolmston City, Illinois 

Patt I - General Information 
Williamson Energy, L.L.C .. 
Pond Creek Mine No. 1 
18000 Dean Road 
4 miles east, nmtheast of 
(Williamson County) 

This application is for a new refuse disposal area contained within the previously 
permitted area which is described in the following table. Refuse area will have 11 years of 
coarse refuse disposal and 17 years of fine refuse disposal capacity. 

Section Townshin Range P.M. 
11,12,13,14, 15 8S 3E 0 

~ 

9 8S 4E 0 
~ 

Principle Executive Officer signature? Michael J. Beyer 

Illinois Reglstered P.E. Certification? Claudio E. Yon, P.E. 

County Acres 
Williamson 
Williatnson 546.57 

A notation in Part I indicates 16.52 acres will be added to the permit area, however 
this is a separate IBR application and notation should be removed from the 
Application. 

Part II-Pre-mining Information 

The area for the proposed refuse disposal area was previously permitted. See Log No. 
3045-05 and 3045-05-C for pre-mining information. 

Patt III- Hydro-geologic Information 

1. Is the regional hydro-geologic information sufficient as required in 1780.21 (c) and 
1780.22 or 1784.22 (b) and 1784.14? 
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Yes, from regional information, it is very unlikely that significant underground water 
supplies exist in this area. 

2. Are the physical and chemical prope1iies of the overbmden and each stratum provided 
in accordance with 1780.22 or 1784.22? 

A total core sample was provided in Attaclunent III.2.A.2. There is an analysis for the 
total cohmm and an estimate for refuse. Since this is an underground mine and 
overburden will not be exposed, a chemical analysis of the separate strata is not 
representative of refuse material that would be exposed. 

3. Is information provided on the ground water in terms of depth , location, thiclrness, 
uses, quality, quantity a11d seasonal vm·iations as required by 1780.21 (b) (1) or 
1784.14 (b) (l)? 

Local Borings indicate mostly silt and clay unconsolidated material. As with many 
rmal areas, most residents have switched to public water supplies. Residents have 
repo1ied that water quality is fair, with unpleasant smell a11d staining mentioned as 
common problems. Some wells rnn dry in dry weather periods. Hm·dness of water 
sampled in monitoring wells ra11ged from 227 to 480 mg/I CaCO3. 

4. Is information provided on surface water in terms of quality and seasonal flow rates as 
required by 1780.21 (b) (2) or 1784.14 (b) (2)? 

Sampling of existing snrface water indicates that water quality generally meets water 
quality standards. Receiving stre3111 flows in response to precipitation. No known 
users were identified near the Pond Creek Mine. 

5. Is the expected impact on the hydrologic balance provided as required by 1780.21 (f)? 

No adverse impacts are anticipated. 

6. May alternative water supplies be required (1780.21 (e)? 

Unlikely since the area to be affected is serviced by Corinth Public Water Supply and 
it appears most residences are c01mected to the supply, however if any supplies are 
adversely affected the Applicant is obligated to replace the supply. GWS memo 
discussed below requests confirmation of replacement source. 

7. Does the Schedule A or appropriate EPA form inforrriation indicate the proposed 
discharges will meet the applicable effluent limitations? 
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Outfall 011 is proposed to replace Outfalls 007 and 008. Runoff from the proposed 
refuse area will report to previously approved sediment ponds (007 and 008) until the 
new discharge is approved. 

The plan for the discharge is an open channel spillway designed for a 10 year, 24 
hour storm, however, a minimum design event should be a 25 year, 6 honr event. 
The Applicant should also consider the affects of upstream collection ditches 
which are designed for a 100 year, 6 hour event. (Al Item.) 

The proposed discharge affected by refuse runoff may have sulfate 
concentrations higher than the 200 mg/I proposed in the Schedule A in Log No. 
1451-07. A sulfate standard will need to be determined based on flow from the 
discharge. An Alternatives Assessment will all also be needed. (2 Al Items) 

8. Are there private water supplies within 1/2 mile (1 Mile for MP-O application)? 

Yes, but since this is an underground mine with minimal surface affects (if refuse 
disposal areas are constructed properly) and the underlying soils are predominately 
clay and silt, no private supplies should be affected. The Applicant is committed to 
replacing any supplies legitimately affected by mining. 

9. Are there surface or underground public water supply intakes within ten miles? No 

10. Are adequate measures being taken to assure no contamination of supplies will 
occur? 

The permit area is served by the Corinth Water District. The source of water supply 
for Corinth is Rend Lake, more than 10 miles from the permit area. Rend Lake is not 
within the watershed of the proposed permit area. 

11. Are water quality standards for public water supplies applicable to proposed mine 
disqharges? No. 

12. Is proposed groundwater monitoring program adequate? 

A PWS/GWS review has been completed and will require a modification to the 
proposed ground water monitoring plan. See attached GWS memo. 

Part IV-Operations plan 

1. Is the general description of mining operations clear and adequate in accordance with 
1780.14 or 1784.23? 
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4. General Review of Williamson Energy, L.L.C., Pond Creek Mine No. I, IDNR/OMM Permit No. 375 

This is a refuse disposal area application. Description of proposed operations is 
adequate; however there are drainage control concerns. A sltmy impoundment 
embankment will be constructed with coarse refuse. 

2. Are support facilities identified on the Operations Map as required in 1780.14 or 
1784.23? 

Other than a conveyor, roads and sediment control structures, there are no facilities 
proposed. 

A. Waste Disposal 

1. Are all wastes ( coal and non-coal) identified? Is there a potential for acidic or toxic 
discharges? 

Yes, waste material will be composed of gray to black shale and underclay or 
shalestone. There is a slight potential for acid formation, but it is unlikely if the area is 
managed properly, that is if the refuse is properly compacted and water is not allowed 
to accumulate on refuse. 

2. Are all disposal sites and borrow areas identified? 

Yes a soil stockpile is proposed in an IBR area adjacent to the proposed disposal area. 
The stockpile IBR application is a separate application, Log No. 1113-07. 

3. Are coal waste impoundment construction details adequate with proper certifications? 

The structure analysis is being reviewed by MSHA and IDNR/OWR. No construction 
may begin until approval is received by these Agencies. 

4. Is unaffected drainage diverted around waste disposal areas to the extent possible? 

No, diversion of unaffected drainage is not needed for the proposed refuse area. 

5. Will discharge be directed to proper treatment facilities? 

Clear water in the refuse impoundment will be routed to Pond 006 or the Fresh Water 
Pond. 

6. Are acid water treatment facilities described? 

Acid water treatment is not anticipated. 
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7. Is leaching prevented through levees, dams, and underlying soils to the extent 
possible? 

Per Appendix C, the permeability of compacted coarse refuse is 2 xl 04 cm/sec. Under 
drains will be constructed in the refuse embankment to remove excess water. 

8. Is operator and location of processing plant specified? 

The Pond Creek Mine preparation plant is currently in operation. 

9. Where will waste water from plant report? 

Sluny water will be clarified in the coarse refuse impoundment and returned to the 
Fresh Water Pond. An emergency decant pipe will be installed in Phase 5 of the 
development. The discharge from the pipe is located on the side of the 
embankment. A design for the down drain could not be found, however the 
direction of flow was indicated as down the slope and crossing collection ditches. 
AI Item. 

B. Surface Drainage Control 

1. Is a map provided which indicates the general drainage patterns of the affected mine 
area? Yes 

2. Do maps show all proposed drainage control structures? 

The Applicant proposes sediment ditches instead or ponds. 

3. Is all runoff from the affected area collected m1d treated? 

All disturbed area runoff is collected, however treatment ( sediment storage and 
detention time) is minimal. 

4. Is runoff from the unaffected areas diverted m·ound the affected area to the extent 
possible? 

Drainage is from south to north. An existing refuse disposal area has cut off the offsite 
drainage so that there is no additional unaffected area drainage to be diverted. 

5. Is the timing of drainage control structures adequate to control rm10fffrom the affected 
areas? 
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6. General Review of Williamson Energy, L.L.C., Pond Creek Mine No. l, IDNR/OMM Permit No. 375 

Yes, drainage control structures will be built first. 

6. Will proposed diversions be permanent or temporary? 

Permanent 

7. What was the design storm event for diversion plam1ing? 

Collection Ditches are designed for al 00 year, 6 hour event of 6.2 inches, Sediment 
ditches are designed for a 10 year, 24 hour event of5.21 inches. 

C. Proposed Sedimentation Ponds 

I. What method and storm frequency was used to determine runoff volume? 

IO year, 24 hour storm of 5.21 inches. 

2. What is the average design detention time? 

No detention times were designated because of the use of sediment ditches instead 
of sediment ponds. AI Item. 

3. What is the design storm for primary and emergency spillways? 

Open channel spillway was designed for a 10 year, 24 hour precipitation event. 
Should be a minimum of25 year, 6 hour, however upstream collection ditches are 
designed for a 100 year, 6 hour event. Al Item. 

4. Sediment ditch design volumes. No detention time is provided. 

Ditch Total Disturbed Area Runoff Sect. Ditch 
No. Drainage volume Volume Volume 

area Ac-ft Ac-ft Ac-ft 
l 139.0 125.0 35.64 4.38 4.44 
2 179.0 37.82 45.89 1.32 l.34 
3 73.6 42.0 14.12 1.47 l.49 
4 77.28 3.4 l 9.3 l 0.12 0. 12 

5. Is sediment removal anticipated? 

Yes, ditches will be cleaned when 60% of volume is filled with sediment. 
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6. Is sludge disposal adequate? 

Sediment disposal was not discussed in Part IV 7.G. (AI Item.) 

Part V-Reclamation Plan 

I. Does the post-mining land use map and nairntive adequately show that permanent 
ponds, erosion control structures, diversions, and roads will be constructed in a maimer 
to avoid adverse impacts? 

The post mining land use plan shows retention of terraced diversions and downdrains. 

2. Are adequate sediment control facilities provided during reclamation activities? 

Operational and reclamation sediment control facilities appear inadequate. 

3. Will waste disposal areas be adequately covered? 

Refuse will be limed, but specific application rates were not provided. The refuse will 
then be covered with 4 feet of earthen material . 

4. Will the water quality be suitable for the intended use in permanent impoundments? 

No permanent impoundments are proposed in the area. 



R20082

8. General Review of Williamson Energy, L.L.C., Pond Creek Mine No. 1, IDNR/OMM Permit No. 375 

Date: 

To: 

From: 

December 3, 2007 

Larry Crislip 

Bill Buscher~-

MEMORANDUM 

Subject: Review and Comment on the Pond Creek Mine # 1 groundwater monitoring system, Williamson 
County 

At the request of the Mine Pollution Control Program (MPCP) the Groundwater Section has reviewed the 
new data for the Pond Creek Mine # 1 site. The purpose of the review is to evaluate groundwater protection 
and monitoring system design for the revision to the refuse disposal area. This memo supersedes the June 
8, 2007 and the November 29, 2007 memorandum regarding this site. 

1. The Groundwater Section agrees with the proposal to abandon GW-6 clue 
to it continually being dry. However, a new up-gradient monitoring well 
no1ih of GW-6 and south of Refuse Disposal Facility No. 1 finished at a 
lower elevation is requested in order to obtain up-gradient water quality 
data. 

2. Tl11·ee additional monitoring wells for the proposed Refuse Disposal 
Facility No. 2 expansion are requested. One well should be located just 
north of the creek on the west side of the proposed area. One well should 
be located on the west where the northern and southern p01iions of the 
new disposal area meet. The final well should be located on the northern 
side of the proposed area approximately 250 feet from the n01iheastern 
corner of the disposal area. These wells are to be located between 3 0-3 5 
feet of the edge of the impoundment and screened in the first water bearing 
zone beneath the elevation of the bottom of the refuse disposal area. 

3. Monitoring wells are required to be sampled six times for the inorganic 
parameters listed in table A within one year prior to the placement of 
refuse in the refuse disposal area. Quarierly sampling for the parameters 
listed in Table B will be required once the first year of sampling has been 
completed. 

4. A statistical representation of existing water quality must be established using the method 
outlined in Attachment I for monitoring wells GW-5, the new replacement well for GW-6, 
and the three new monitoring wells requested above. This method should be used to 
determine the 95 percent confidence limit for each parameter. 
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5. Provide technical justification for allowing the planned subsidence 
associated with long wall mining at the proposed refuse disposal area at 
the mine site. How will subsidence affect the permeability of the 
foundation soils at the proposed refuse area? · 

6. Long wall mining with planned subsidence beneath the existing disposal 
area would threaten the integrity of the impoundment and is prohibited. 

7. Provide contingency plans for the following: 

A. Providing an alternate source of water to the private well owners, 
in the event that groundwater quality in private wells in the area 
is adversely affected by a release of contaminants to groundwater 
from the refuse disposal areas. 

B. Minimizing the impact to grom1dwater on the site in the event there 
is a release of contaminants to groundwater from the refuse 
disposal areas on the mine prope1iy. 

C. Preventing off-site migration of contaminants in the event there is a 
release of contaminants to groundwater from the refuse disposal 
areas on the mine property. 

ATTACHMENT I 

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

I. Determine the arithmetic mean ( X b ) of each indicator parameter for the background 
sampling period. If more than one background (upgradient) well is used, an equal number 
of samples must be taken from each well. 

x +x + ... x 
1 2 n 

n 

Where: 

X b = Average background value for a given chemical parameter 

X,1 - Background values for each upgradient sample 

n = Number of background samples taken 
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2. Calculate the background variance (S,2) and standard deviation (S,) for each parameter 
using the values (X,,) from each background sample of the upgradient well(s) as follows: 

s 2 
b 

n-1 

3. Calculate the upper confidence limit using the following formula: 

CL= X b ±t.j X b + 11 + 1/n(Sb) 

Where: 

CL = upper confidence limit prediction 
(upper and lower limits should be calculated for pH) 

t = one-tailed t value at the required significance 
level and at n-1 degrees of freedom from Table I 
(a two-tailed t value should be used for pH) 

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

5. When some of the background (upgradient) values are less than the Method Detection 
Limit (MDL), a value of one-half (1/2) the MDL shall be substin,ted for each background 
value that is repo,ted as less than the MDL. All other computations shall be calculated as 
given above. 

B. If all the background (upgradient) values are less than the MDL for a given parameter, the Practical 
Quantitation Limit (PQL), as given in 35 Ill. Adm. Code Part 724 Appendix I shall be used to 
evaluate data from monitoring wells. If the analytical results from any monitoring well exceeds two 
(2) times the PQL for any single parameter, or if they exceed the PQLs for two or more parameters, 
the permittee shall conclude that a statistically significant change has occurred. 

Degrees of freedom 

4 
5 
6 

Table I 
Standard T-Tables Level of Significance 

t-values 
( one-tail) 

99% 95% 
3.747 
3.365 
3.143 

2.132 
2.015 
1.943 

t-values 
(two-tail)* 

99% 95% 
4.604 
4.032 
3.707 

2.776 
2.571 
2.447 
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7 2.998 1.895 3.499 2.365 
8 2.896 1.860 3.355 2.306 
9 2.821 1.833 3.250 2.262 

10 2.764 1.812 3.169 2.228 
11 2.718 1.796 3.106 2.20] 
12 2.681 1.782 3.055 2.179 
13 2.650 1.771 3.012 2.160 
14 2.624 1.761 2.977 2.145 
15 2.602 1.753 2.947 2.131 
16 2.583 1.746 2.921 2.120 
17 2.567 1.740 2.898 2.110 
18 2.552 1.734 2.878 2.101 
19 2.539 1.729 2.861 2.093 
20 2.528 1.725 2.845 2.086 
21 2.518 1.721 2.831 2.080 
22 2.508 1.717 2.819 2.074 
23 2.500 1.714 2.807 2.069 
24 2.492 1.711 2.797 2.064 
25 2.485 1.708 2.787 2.060 
30 2.457 1.697 2.750 2.042 
40 2.423 1.684 2.704 2.021 

Adopted from Table llI of"Statistical Tables for Biological Agricultural and Medical Research" (I 947. 
R.A. Fisher and F. Yates). 

For pH only when required. 
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Alliance LI 
Consulting, Inc. 

Engineers • Constructors • Scientists 

State of Illinois 
Department of Natural Resources 

Office of Mines and Minerals; Land Reclamation Division 
One Natural Way 

Springfield, IL 62702 

APPLICATION FOR A SIGNIFICANT 
REVISION TO PERMIT# 375 

SIGNIFICANT REVISION NO. 2 

Iltr.-~~--~~~ 
. OCT O 9 2007 

\LEn'-1,. -~·gancy 
MARIL, •. ·-_ . ...,,,,.,_ ,._,,,~rfCE 

PROPOSED COAL REFUSE 
DISPOSAL FACILITY NO. 2 

POND CREEK MINE NO. 1 
WILLIAMSON COUNTY, IL 

Prepared for 

WILLIAMSON ENERGY, LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B07-038-1413 
MAY2007 

Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 
Beaver, WV 25813-9502 

Telephone: (304) 255-0491 
Fax: (304) 255-4232 
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APPLICATION FOR A SIGNIFICANT 
REVISION TO PERMIT# 375 

SIGNIFICANT REVISION NO. 2 

PROPOSED COAL REFUSE 
DISPOSAL FACILITY NO. 2 

POND CREEK: l\1INE NO. 1 
'\VILLIAJ\1SON COUNTY, IL 

Prepared for 

\VILLIA1\1SON ENERGY, LLC 
BECKLEY, 'NEST VIRGINIA 

ALLIANCE PROJECT NO. B0?-038-1413 
MAY 2007 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Darin Ma1iin 

ILLINOIS DEPARTMENT 

OF NATURAL RESOURCES 

Land Reclamation Division 

503 East Main Street 

Benton, JL 62812 

May 18, 2007 

Si!mificant Pem1it Revision 

\Villiamson Enernv. LLC - Pem1it No. 3 75 

Pond Creek Mine No. 1 

Williamson Countv. Il1inois 

Dear Darin: 

Project No. B07-038-1413 

This letter is to serve as notification that a significant revision to above referenced pem1it has been 

submitted to the Sp,ingfield office and to other agencies. This revision proposes Coal Refuse Disposal 

Facility No. 2 - Phases 3 through 7 for the Pond Creek 1 Mine and addresses the measures to minimize 

seepage from the impoundment into the groundwater table. Three copies of the significant revision 

have been sent to Mr. Scott Fowler for distribution. 

In an effort to coordinate the review of subject application with other state agencies and divisions, two 

copies of subject application have been sent to Mr. Larry Crislip - !EPA, one copy to Mr. Bill Buscher 

- IEP A, one copy to Mr. Ronald Morse - !EPA and one copy to Mr. Rod Johnston - IDNR/\Vater 

Resources. I am including copies of the transmittal letters for your record. 

lfyou have any questions, or require additional infom1ation, please contact us. 

C-4 Philpott Lane • Raleigh County Airport industrial Park • Beaver. \VV 25813-9502 • TELE: (304) 255-0491 • FAX: {304) 255-4232 
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Mr. Darin Martin 

ILLINOIS DEPARTMENT 

OF NATURAL RESOURCES 

Page 2 

May 18, 2007 

Respectfully submitted, 

ALLIANCE CONSULTING, [NC. 

-0 1~-/4 T· (,, .,,,.,___ I , 
Claudio E. Yon 

Sr. Project Manager 

SMS:wrnb 

Enclosures 

cc: James Plumley, Mach Mining we/enclosures 

FILE: 07038-07 
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Alliance Jl.7 
Consulting, Inc. 

Engineei-s · Constmctors · Scienrists 

Mr. Scott Fowler 

ILLlNOIS DEPARTMENT 

0 F NATURAL RESOURCES 

Land Reclamation Division 

One Natural Resources Way 

Springfield, JL 62702-1271 

May 18, 2007 

Reau est for Si £'nificant Pem1it Revision 

Williamson Enern:v. LLC - Pem1it No. 375 

Pond Creek Mine No. 1 

Williamson Countv. lllinois 

Dear Mr. Fov-·ler: 

Project No. B07-038-14l3 

On behalf of our ciient, v\iilliamson E11ergy, LLC, please find enclosed three copies of a significant 

pc1111it revision for the construction of the Coal Refuse Disposal Facility No. 2 for Pem1it No. 375. 

This revision proposes Phases 3 through 7 of the refuse disposal plan for the Pond Creek I Mine and 

addresses the measures to minimize seepage from the impoundrnent into the groundwater table. 

In an effort to coordinate the review of subject application with other state agencies and divisions, 

additional copies of subject application have been sent to Mr. Larry Crislip - !EPA, Bill Buscher -

!EPA, Ronald Morse - !EPA and Rod Johnston - !DNR/Water Resources. 

We trust that the plans, design calculations and guideline technical specifications are acceptable to the 

Illinois Department of Natural Resources. 

lf you have any questions, or require additional info1mation, please contact us. 

J:4 Phiipou Lane · P,aleigh Count:, Airport lndu.:mial Park • B~avei, \\'\' 258)3-950'.: • TELE: (304) ::.~5-(1491 . FAX: (304) '.".:55....:!~:;: 
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Mr. Scott Fowler 

ILLI"IOIS DEPARTMEI\"T 

OF NATUR.A.L RESOURCES 

/,---,,,age 2 

Aay 18, 2007 

Respectfully submitted, 

A.LLI.4.i'iCE CO.l\'SULTING, LVC. 

c--,(._ 0 . 
-/- )71 )/~..,,. / 

' '· 1/ •/1/• ·• "::-- "t.JIL?,, i -..J:-c.· .--7/ cc,, 

/
1Stephen M. Sutpliy/ 7 

Project Manager/ 

' 

~!/-
Sr. Project Man ager 

SMS:jea 

Enclosures 

cc: James Plumley, Mach Mining wo/enclosures 

Darin Martin, IDNR wo/enclosures 

FlLE: 07038-02 
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AllianceJ{Jf/ 

Consulting, Inc. 
Engineers · Constn1ctors · Scientists 

Mr. Larry Cris lip 

ILLINOIS ENVIRONMENTAL 

PROTECTION AGENCY 

2309 West Main Street, Suite 116 

Maiion, IL 62959 

May 18, 2007 

Request for Sianificant Pern1it Revision 

Williamson Enerav. LLC - Pe1111it No. 3 75 

Pond Creek Mine No. 1 

Williamson Countv. lllinois 

Dear Mr: Crislip: 

Project No. B07-038-1413 

On behalf of our client, Williamson Energy, LLC, please find enclosed !'No copies of a significant 

pennit revision for the construction of the Coal Refuse Disposal Facility No. 2 for Pe1111it No. 375. 

TI1is revision proposes Phases 3 through 7 of the refuse disposal p Ian for the Pond Creek 1 Mine and 

addresses the measures to minimize seepage from the impoundrnent into the groundwater tab le. 

In an effort to coordinate the review of subject application with other state agencies and divisions, 

additional copies of subject application have been sent to Mr. Scott Fowler- lDNR Bill Buscher­

lEPA, Ronald Morse - IEPA and Rod Johnston - lDNR/Water Resources. 

We trust that the plans, design calculations and guideline technical specifications are acceptable to the 

111inois Environmental Protection Agency. 

lfyou have any questions, or require additional information, please contact us. 

1:?:4 Phiipott Lane • Raleigh County Airport lndwmial Park • Bea\'er, \l./V :?:58i3-9502 • TELE: (3(\4) :'.:.55-0491 • FAX: (304) 255-4232 



R20093

Mr. Larry Crislip 

ILLINOIS ENVIRONMENTAL 

PROTECTION AGENCY 

"age 2 
May 18, 2007 

Respectfully submitted, 

Sr. Project Manager 

SMS:jea 

Enclosures 

cc: James Plumley, Mach Mining wolenclosures 

Darin Martin, IDNR wo/enclosures 

FILE: 07038-05 
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AllianceO 
Consulting, Inc. 

Enginee1·s · Constructors · Scientists 

Mr. Bill Buscher 

ILLINOIS ENVIRONMENTAL 

PROTECTION AGENCY 

1021 N. Grand, East 

Springfield, IL 62794-9276 

May 18, 2007 

Request for Sirrnificant Permit Revision 

Williamson Enern:v. LLC - Permit No. 375 

Pond Creek Mine No. l 

Williamson Countv. Illinois 

Dear Mr. Buscher: 

Project No. B07-038-1413 

On behalf of our client, Williamson Energy, LLC, please find enclosed one copy of a significant 

permit revision for tl1e construction of the Coal Refuse Disposal Facility No. 2 for Permit No. 375. 

This revision proposes Phases 3 tl1rough 7 of the refuse disposal p Jan for the Pond Creek l Mine and 

addresses the measures to minimize seepage from the irnpoundrnent into the groundwater tab le. 

In an effort to coordinate the review of subject application "'·ith other state agencies and divisions, 

additional copies of subject application have been sent to Mr. Larry Crislip - !EPA, Scott Fowler -

IDNR, Ronald Morse - !EPA and Rod Johnston - JDNfu'Water Resources. 

We trust that the plans, design calculations and guideline technical specifications are acceptable to the 

111inois Environmental Protection A2:encv. - " 

If you have any questions, or require additional infom1ation, please contact us. 

114 Philpot~ Lane , Raleigh County Airporr. Industrial Park • Beaver. WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4131 



R20095

Mr. Bill Buscher 

ILLINOIS ENVIRONMENTAL 

PROTECTION AGENCY 

---- Page 2 
May 18, 2007 

Respectfully submitted, 

Sr. Project Manager 

SMS:jea 

Enclosures 

cc: James Piumley, Mach Mining wo/enclosures 

Darin Martin, IDNR wo.1enc1osures 

FILE: 07038-06 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Ronald Morse 

ILLI:\'OIS ENVIRO:\'MENTAL 

PROTECTIO:\' AGENCY 

2309 West Main Street, Suite 116 

Marion, IL 62959 

May 18, 2007 

Request for Sirrnificant Pem1it Revision 

Williamson Enern:v. LLC - Permit No. 3 75 

Pond Creek Mine No. 1 

Williamson Countv. [llinois 

Dear Mr. Morse: 

Project No. B07-038-1413 

On behalf of our client, Williamson Energy, LLC, please find enclosed one copy of a significant 

pem1it revision for the construction of the Coal Refuse Disposal Facility No. 2 for Permit No. 375. 

171is revision proposes Phases 3 through 7 of the refuse disposal plan for the Pond Creek 1 Mine and 

addresses the measures to minimize seepage from the impoundment into the groundwater table. 

In an effort to coordinate the review of subject application with other state agencies and divisions, 

additional copies of subject application have been sent to Mr. Lany Crislip - !EPA, Bill Buscher -

!EPA, Scott Fowler- lDNR and Rod Johnston - lDNR/Water Resources. 

We trust that the plans, design calculations and guideline technical specifications are acceptable to the 

Illinois Environmental Protection Agency. 

lf you have any questions, or require additional infom1ation, please contact us. 

124 Philpon Lane • Raleigh Counry Airport industrial Park • Beaver. WV 25813-9502 • TELE: (304) 255-{)491 • FAX: (304) ~55-4232 



R20097

Mr. Ronald Morse 

ILLINOIS ENVIRONMENTAL 

PROTECTION AGENCY 

/ ') T)age _ 

J\1ay 18, 2007 

Respectfully submitted, 

ALqANCE CONSULTING, Dvc. 

Lt 
Ir---.;_· )l ,, 'Fl~ 

. , ' 'fi''°" J~_µr, I_-_,_ 
1...7 /.' '-'t"'"i) ._., I/ 

-Step),en M. Sutp in 

/ Project Manage! 

~ /./ 

Cla~~n ;~ 

Sr. Project Manager 

SMS:jea 

Enclosures 

cc: James Plumley, Mach Mining wo/enclosures 

Darin Martin, IDNR wo/enclosures 

FILE: 07038-04 
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AllianceO 
r'onsu7+;~g r~~ 
'-/ t. L,l,L/ L, ) 1.f L,L,, 

Engineers · Constructors · Scienr.ists 

Mr. Rod Johnson 

ILLlNOIS DEPARTMENT 

OF NATURA.L RESOURCES 

Water Resources 

One Natural Resources Way 

Springfie1d, IL 62702-1271 

May 18, 2007 

Reauest for Siin1ificant Pem1it Revision 

Williamson Ener£v. LLC - Pem1it No. 375 

Pond Creek Mine No. 1 

\Villiarnson Countv. Illinois 

Dear Mr. .1 ohnson: 

Project No. B07-038-1413 

On behalf of our client, Williamson Energy, LLC, please find enclosed one copy of a significant 

pem1it revision for the construction of the Coal Refuse Disposal Facility No. 2 for Pern1it No. 375. 

This revision proposes Phases 3 through 7 of the refuse disposal plan for the Pond Creek 1 Mine and 

addresses the measures to minimize seepage from the impoundment into the groundwater table. 

ln an effo1i to coordinate the review of subject application with other state agencies and divisions, 

additional copies of subject application have been sent to Mr. Larry Crislip - JEP A, Bill Buscher -

!EPA, Ronald Morse - lEP A and Scott Fowler - lDNR. 

We trust that the plans, design calculations and guideline technical specifications are acceptable to the 

Illinois Deparh11ent of Natural Resources. 

If you have any questions, or require additional infom1ation, please contact us. 

124 Philpott Lane • Raleigh C0unry Airport industrial Park • Bc::iver, WV ~5813-9502 • TELE: (.304) ~55-0491 • FAX: (304) 25:",-4232 
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.~ 

Mr. Rod Johnson 

ILLINOIS DEPARTMENT 

OF NATURA..L RESOURCES 

Page 1 
May 18, 2007 

Respectfully submitted, 

ALLIANCE CONSULTING, [NC. 

?
i 

I , . 

J
I_ .. 

,- <;. , I ./(~ /1;/ .··· .. cl-. 
:/ I ./ .:fir " // ,' :'f ,;. ,i.., :f.}t•....___:::;;,_ 

.___:...---~-t. ,, ., .....__. ~· ._L-A.:-. l 
. 'f I 

Stephen M. Sutphin/ 

,/ Project Manager ,. 

Sr. Project Manager 

SMS:jea 

Enclosures 

cc: James Plumley, Mach Mining woicnclosures 

Darin Martin, IDNR wo/enclosures 

FILE: 07038-03 
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State of Illinois 
Department of Natural Resources 

Office of Mines and Minerals 
Land Reclamation Division 
One Natural Resources Way 
Springfield, IL 62702-1271 

APPLICATION FOR SURFACE COAL MINING AND RECLAMATION OPERATIONS 

INCIDENTAL BOUNDARY REVISION IBR-1 

PARTI 

NOTICE : This state agency is requesting disclosure of information that is necessary to accomplish 

the statutory pmpose as outlined under Ill. Rev. Stat. 1987 Ch. 96 1/2, par. 7901.01° et seq. 

Disclosure of this information is voluntary, however failure to comply may result in this form not 

being processed. Th.is form has been approved by the Fom1s Management Center. 

1) A) General Information 

(±)(.\¥e )(The) Williamson Enernv LLC 
(Name of Company, Corporation, Partnership or Individual) 

430 Harper Park Drive. Becklev. WV 25801 --~C=3=04~)~2=5~5--7~4=5~8 _______ _ 

(Address) (Telephone Number) 

hereby submit application for an Incidental Boundary Revision to Permit 3 7 5 

Name of Mine Pond Creek No. 1 

MSHA No. -~l~l-~0=3~14~1~---

I, ----------~M=i=c=h=ae=l~J~-~B~e~y~e~r _____________ under penalty 

(vice president or his duly authorized representative under the existing permit) 

of perjury declare that all information provided in this application is true and correct to the best of 

my knowledge. 
CEO 
Title 

Surface Area: 
ADDITIONAL ACRES REQUESTED 16.52 EXISTING PERMIT ACREAGE 546.57 
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I, --=M=i=ch=a=e=l~J~. B=ev~e=r ____________________ ~C=E~O~---

Name Signature Title 

under penalties of perjury declare that I have examined this application, including accompanying statements and 

documents and to the best of my knowledge it is true, and correct. (Signee must be at least a vice president or duly 

authorized representative for NP DES 35 Ill. Adm. Code 309. I 03( e)) 

This application is also to be used to apply for a: 

!EPA Subtitle D (State) Permit Yes X No __ _ NPDESYes X No __ _ 

New _____________ _ 

Renewal No. ------- Date: ________ _ 

Renewal No. ------- Date: ________ _ 

Modification No. --~2 __ _ Date: ________ _ 

Modification No. ------
Date: ________ _ 

If this is an application for a NPDES pe1111it, the Consolidated Permits Program -Application Form 2C (renewal), 

Form 2D (new), or Form 2E (sanitary) must be completed. 

B) ! ______________________ _ 

(vice president or his duly authorized representative) 

hereby waive my right of the 90-day permit issuance deadline as required by the Illinois 

Environmental Protection Act, Section 39(a)(4) and the Illinois Pollution Control Board Rules and 

Regulations, 35 Ill. Adm. Code 309.225(c). 

C) Who will be the operator of the permit site? 

Name Mach Minin2:. LLC 

Pursuant to 62 III. Adm. Code 1701.5 an operator is any person engaged in coal mining who 

removes or intends to remove more than 250 tons of coal. 

If the operator is different from the applicant, provide the following information. 

Operator's address P.O. Box 300 
Johnston Citv. IL 62951 

Operator's telephone No. (618) 983-3020 2) 

3) Operator's Social Security No. ______________ _ 

(voluntary) and/or Federal Employer Identification No. --~7~3~-~1~7~3~4~8~2~6 __ 

D) Who will extract coal under this permit? 

Name Mach Mining:_ LLC 

If different from applicant or operator provide the following: 

Address N/A 

2) Telephone No. 
3) Social Security No. (Voluntary) and/or federal employer 

identification No. ------------

Revised by sm, llC:M-1 - Part I, Version 1/91, page 2 
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E) Who will pay abandoned mine land reclamation fees? 

Name Williamson Eneniv. LLC 

If the person paying the abandoned mine land reclamation fee is different from the applicant, 

provide the following information. 

I) Address 

2) Telephone No. ______________ _ 

3) Payee's Social Security No. ---------------
(voluntary) and/or Federal Employer Identification No. _____ _ 

F) The permittee requests a permit on the following area as shown on the permit map. 

Location 

Pit No. Acres 

Mine Address or to be 

Name Permitted Sec. Twp. Range County 

18000 Dean Pond Creek 1 546.57 11,12,13, T8S R3E Williamson 

Road 14, 15 

18000 Dean Pond Creek 1 546.57 9 TSS R4E Williamson 

Road 

Shadow Area 1, 2, 11, 12, TSS R3E Williamson 

13, 14, 23, 
24 

Shadow Area 4, 5, 6, 7, 8, TSS R4E Williamson 

9, 16, 17, 18, 
19,20,21 

Total Acres __ =5~4~6~.5~7~---

G. Indicate the type of disturbance and associated acreage. 

RESPONSE: NIA. No additional surface disturbance is being proposed by this pennit revision. 

Acres Type of Disturbance 

NIA Deep Mine Entries, Ventilation, Air Shafts 

NIA Mine Waste Areas 

NIA Processing Areas & Support Facilities 

NIA Access, Haul Roads, & Transport Facilities 
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2J 

NIA Soil Storage Areas 

NIA Diversions 

NIA Other 

NIA Not to be Disturbed 

HJ For each phase (pennit) of the proposed surface coal mining and reclamation operation over the 

life of the mine provide the anticipated or actual starting and tennination date and the anticipated 

number of acres to be affected. Designate the boundaries of each phase on the pre-mining land use 

map or other designated map. 

Phases (Pennits) Starting Date Tennination Date Acres to be Affected 

I (Surface Construction) July 2005 January 2006 546.57 

II (Active Mining) January 2006 - -

A) Provide name and address of every legal or equitable owner of record of the pennit area, and the 

mineral property to be mined. 

RESPONSE: NIA. No additional surface disturbance is being proposed by this permit revision. 

B) Provide name and address of the owner of record for all surface and subsurface areas contiguous 

to any part of the proposed pennit area. 

RESPONSE: NIA. No additional surface disturbance is being proposed by this pem1it revision. 

C) Show location of owners of record of those lands, both surface and subsurface, included in or 

contiguous to the permit area on premining land use map or another map, if necessary. 

RESPONSE: NI A. No additional surface disturbance is being proposed by this pennit revision. 

3) A) Provide name and address of any holder ofrecord ofleasehold interest for the permit area, and 

the mineral property to be mined. 

RESPONSE: NIA. No additional surface disturbance is being proposed by this permit revision. 

BJ Provide a statement of all lands, interest in lands, options or pending bids on interest held or made 

by the applicant for lands, which are contiguous to the pennit area. 

RESPONSE: NIA 

4) Provide name and address of any purchaser of record under a real estate contract of the property for the 

permit area. 

RESPONSE: NI A. No additional surface disturbance is being proposed by this pem1it revision. 
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5) A) The applicant is: X corporation, _________ partnership, 

_______ .single proprietorship, association or other business entity. 

B) For the resident agent who will accept service of process for the applicant provide the following 

information. 

I) 

2) 

3) 

4) 

Name of resident agent James R. Morris 

Address 1107 W. De Young. Suite E 

P. 0. Box 1829 

Marion. IL 62959-1829 

Telephone No. (618) 998-8010 

Social Security No. _______________ (.voluntary) and/or Federal 

Employer Identification No. ___ 8=1-~0~6~6~9~1~4~3~---· 

6) OWNERSHIP AND CONTROL INFORMATION 

Ownership and control is evidenced by being the permittee of a surface coal mining operation, or by being 

the owner of record of 50 percent or more of an entity controlling a surface coal mining operation or by 

having any relationship , which gives direct or indirect authority over an entity controlling a surface coal 

mining operation. 

Ownership and control is presumed if an entity is an officer or director; is an operator of a surface coal 

mining operation; has the authority to commit the financial or real property assets or working resources of 

an entity; is the owner ofrecord of ten (I 0) through fifty (50) percent of an entity; is a general partner ofa 

partnership; owns or controls coal to be mined by another entity and has the right to receive that coal after 

mining; or has the authority to determine how the surface coal mining operations will be conducted. 

For an entity to refute a presumed ownership and control relationship, the entity must demonstrate to the 

satisfaction of the Department that the entity subject to the presumption does not have the authority directly 

or indirectly to detennine the manner in which the relevant surface coal mining operation is conducted. 

A) For each entity who owns or controls the applicant provide the following information. 

RESPONSE: Refer to Attachment Part I 6) A) for Info1mation. 

1) Name of entity ________________ _ 

2) Address 

3) Social Security No. ____________ (voluntary) and/or Federal 

Employer Identification No. ______ _ 

4) The entity's specific ownership and control relationship with the applicant _____ _ 

If more than one ownership and control relationship exists, list each relationship 

separately under this part providing all information requested. 
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a) Percentage ofownership if any ___________ _ 

b) Location in organizational structure _________ _ 

c) Position title __________________ _ 

i) Date position was assumed __________ _ 

ii) Date of departure from position ________ _ 

B) For each surface coal mining and reclamation operation in the United States either presently owned 

or controlled or owned or controlled within the five (5) years preceding the date of the application 

by the entity listed in (A) above provide the following information. 

RESPONSE: Refer to Attachment Part I 6) B) for Information. 

1) Name ______________________ _ 

2) Address ----------------------· 

3) Name ofregulatory authority ______________ _ 

4) Identification number. 

a) Social security No. -c--__________ (voluntary) and/or federal 

employer identification No. ____ _ 

b) Federal pem1it No. ________________ _ 

c) State permit No. ________________ _ 

d) MSHA No. and date of issuance 
------------

7) For each surface coal mining operation in the United States owned or controlled by the applicant provide 

the following information. 

RESPONSE: NIA. All active operations were sold as of January, 2003 and July, 2003. Little 

Creek Dock was sold as of 2005. 

a) Name of Operation _________________ _ 

b) Address of Operation 

c) Name ofregulatory authority ______________ _ 

d) Identification number: 

i) Social Security No. __________ (voluntary) 

and/or Federal Employer Identification No. ______ _ 

Revised by sm, UCM-1 - Part I, Version 1/91, page 6 



R20107

8) A) 

ii) Federal permit No. ______________ _ 

iii) State permit No. _______________ _ 

iv) MSHA No. _________ and date of issuance _______ _ 

Has the applicant, any subsidiary, affiliate or entity controlled by or under conunon control with 

the applicant had: 

1) A State or Federal coal mining permit suspended or revoked in the five (5) years prior to 

the date of submission of the application? 

Yes No X ~=--

2) A forfeiture of a performance bond under a coal mining permit? 

Yes No X 

B) If the response to A) I) or 2) was yes, provide the following information: 

RESPONSE: NIA 

I) 

2) 

3) 

4) 

5) 

6) 

7) 

Provide the identification number of the permit. 

Provide the date of permit issuance. 

Provide the date of permit suspension or revocation and/or the date of bond forfeiture. 

Provide the name ofregulatory authority who suspended or revoked the permit and/or 

forfeited the bond. 

Provide a statement of the reason for the suspension, revocation and/or forfeiture action. 

Provide the current status of the permit and/or bond. 

For any administrative or judicial proceedings initiated concerning the suspension, 

revocation, and/or forfeiture provide the following: 

a) Date of proceeding, 

b) Location of proceeding, and 

c) Current status of proceedings. 

C) If the response to A)2) was yes, provide information on the applicant's present financial condition 

to provide assurances satisfactory to the Department that forfeiture will not again be necessary. 
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9) Violation history 

A) For the three (3) year period preceding the date of submission of the application, provide a listing 

of Notices of Violation received for any provision of the Federal Act or any Federal State law, 

rule, or regulation pertaining to air or water environmental protection incurred in connection with 

any surface coal mining operations. The listing shall include the following: 

I) Notice of violation number or other identifier. 

2) Date of NOV issuance. 

3) Permit identification number. 

4) MSHA number. 

5) Name of entity to whom NOV was written. 

6) Name of regulatory authority or agency which issued the NOV. 

7) A brief description of the alleged violation. 

8) For any administrative or judicial proceedings initiated concerning the violation, provide 

the following: 

a) Type of proceedings. 

b) Date of proceedings 

c) Location of proceedings. 

d) Current status of proceedings. 

9) Actions, if any, to abate the alleged violation. 

RESPONSE: Refer to Attachment Paii 1.9 

B) For any unabated cessation orders or unabated air and water quality violation notices received 

prior to the date of submission of the application for any surface coal mining and reclamation 

operation owned or controlled by the applicant or by any entity which owns or controls the 

applicant, provide a listing of the unabated cessation orders or violation notices which include 

the fol1owing: 

1) Cessation order or notice of violation number or other identifier. 

2) Date of CO or NOV issuance. 

3) Pern1it identification number. 

4) MSHA number 

5) Name of entity to whom CO or NOV was written 

6) Name ofregulatory authority or agency which issued the CO or NOV. 
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7) A brief description of the alleged cessation order or violation. 

8) For any administrative or judicial proceedings initiated concerning the cessation order or 

violation, provide the following: 

a) Type of proceedings. 

b) Date of proceedings 

c) Location of proceedings 

d) Current status of proceedings. 

9) Actions, if any, to abate the alleged cessation order or violation. 

RESPONSE: NIA 

10) Affidavits, Certifications, Insurance Certificate 

A) Complete affidavit regarding applicant's legal right to enter and begin surface coal mining and 

reclamation operations in the permit area and whether that right is the subject of pending litigation. Identify the 

documents upon which affidavit is based by type and date of execution and identify specific lands to which each 

document pe11ains and explain the legal rights claimed by the applicant (Section l 778.15(a)). If the private mineral 

estate to be mined has been severed from the private surface estate, provide copies of the documents required under 

Section l 778.15(B)(l)-(3). On the pem1it map or other designated map show the boundaries ofland within the 

permit area upon which the applicant has the legal right to enter and begin mining activities. 

RESPONSE: Refer to Attachment Part I. l O.A 

B) Complete certification for engineering aspects of the application. In addition to the general 

certification, three specific certifications are included which are applicable only if the box in front of each is marked. 

The first two cover special permit requirements and should be marked only when they occur for the proposed permit. 

The third certification covers the Illinois Environmental Protection Agency permit requirements. In most cases, an 

Illinois registered engineer will be required to certify I.E.P .A. pennit requirements. Except a otherwise provided all 

maps, plans and cross-sections included in the permit application shall be prepared by, or under the direction of, 

and sealed by a qualified registered professional engineer licensed under the Illinois Professional Engineering Act, a 

qualified registered structural engineer licensed under the Illinois Structural Engineering Act or if authorized by state 

law, a qualified registered professional land surveyor licensed under the Illinois Land Surveyors Act with assistance 

from experts in related fields. 

RESPONSE: Refer to Attachment Part I.10.B 

C) A certificate of liability insurance or evidence that the applicant is self-insured is required prior to 

permit issuance. The certificate may be submitted with the application or when fee and bond are submitted. 

Minimum insurance coverage required is for bodily injury $300,000 for each occurrence, and $500,000 aggregate 

and for property damage $300,000 each occurrence, and $500,000 aggregate. 

RESPONSE: Refer to Attachment Part I. l O.C 

11) Provide a draft copy of proposed newspaper notice, and the name of local newspaper of general circulation 

in which advertisement of the application will be published. Certificate of publication is to be submitted not 

later than four weeks after the last date of publication. 
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RESPONSE: Refer to Attachment Part I. 11 

12) Areas Designated Unsuitable for Mining 

A) Does proposed permit area include and/or shadow area include --

Areas designated unsuitable for surface coal mining and reclamation operations, or under study for 

designation in an administrative proceeding as unsuitable for surface coal mining and reclamation 

operations? (Sections 1762 and 1764) 

Yes _____ No X 

B) Does proposed permit area include and/or shadow area include --

1) Lands within boundaries of the National Park System, National Wildlife Refuge System, 

the National System of Trails, the National Wilderness Preservation System, the Wild and 

Scenic Rivers System, and National Recreation Areas, etc. (Section 1761.1 l(a))? 

Yes ____ No --~A,_,r'---

2) National Forest land? 

Yes ____ No --~X~--

3) Any land which will adversely affect any publicly-owned park or places included in the 

National Register of Historic Places, etc. (per Sections 1761.11 ( c ))? 

Yes ____ No X 

If yes, complete Part II, Section 10, B) and C). 

4) Any public roads, which are to be removed, relocated or temporarily closed? 

Yes ___ No X 

Indicate on the pre-mining land use map or other designated map the location of the 

public roads and attach a copy of the written agreement from the appropriate authority 

authorizing the relocation, removal or temporary closure. Describe the measures to be 

used to insure that the interest of the public and land owners affected will be protected. 

C) Within the proposed permit area and/or shadow area (for planned subsidence) will Surface Coal 

Mining and Reclamation operations be located --

1) Within 100 feet of the right-of-way line of any public road? 

Yes X No ----

lfyes, explain proposed procedures for complying with regulation Section 1761. 12(c), 

including request for variance, if relevant. Provide location of public roads on pre-mining 

land use map or other designated map. Describe the measures to be used to insure that 

the interest of the public and landowners affected will be protected. 

RESPONSE: NIA. No additional acreage is being added to the pem1it. 

2) Within 300 feet measured horizontally from any occupied dwelling? 

Yes _~X~ __ No ____ _ 
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RESPONSE: The applicant will obtain the necessary waivers from the owners of occupied 

dwellings where mine related surface activities within the proposed permit area 

will affect within 300 feet of occupied dwellings. 

The proposed operational change will not affect the 3 00 feet buffer zones as 

identified in the original permit application. 

If so, is waiver provided meeting requirements of Section 1761.12(d)? 

RESPONSE: There are no waivers included with this permit application. However, the 

necessary waivers meeting the requirements of Section 1761.12 (d) will be 

obtained from the owners of occupied dwellings prior to any mine related surface 

activities within the proposed permit area affecting within 300 feet of an 

uncontrolled occupied dwelling. 

3) Within 300 feet measured horizontally of any public building, school, church, community 

or institutional building or public park? 

Yes X No ----

RESPONSE: The proposed operational change will not affect the 300 feet buffer zones as 

identified in the original permit application. 

4) Within 100 feet measured horizontally of a cemetery? 

Yes X No ___ _ 

RESPONSE: The proposed operational change will not affect the 100 feet buffer zones as 

identified in the original permit application. 

D) Are valid existing rights claimed for any part of the pennit area? 

Yes X No ___ _ 

If yes, provide documentation to substantiate claim. 

RESPONSE: Valid Existing Rights are claimed in the areas of the cemeteries, churches and 

schools based on the mineral severance deeds that were recorded. Based on the 

deed language, the mineral estate has the right to subside these areas. However, 

prior to subsidence occurring, mitigation or protection of these areas will be made. 

The proposed operational change will not require any additional validation of 

Valid Existing Rights. 
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( 

Williamson Energy, LLC 
Attachment Part I 6) A) 

A) For each entity who owns or controls the applicant provide the following 
information. 

I) 

2) 

3) 

4) 

1) 

2) 

3) 

4) 

Name of entity ___ C,=hr'-=i,,_s _,,,C"'liccneee ________ _ 

Address 430 Harper Park Drive. Suite A 
Becklev. WV 25801 

Social Security No. ____________ (voluntary) and/or 
Federal Employer Identification No. _______ . 

The entity's specific ownership and control relationship with the applicant 
69% Limited Pertner of Foresight Reserves. LP 

If more than one ownership and control relationship exists, list each 
relationship separately under this part providing all information requested. 

a) 

b) 

c) 

Percentage of ownership if any ____________ _ 

Location in organizational structure __________ _ 

Position title ___________________ _ 

i) Date position was assumed __________ _ 

ii) Date of departure from position __________ . 

Name of entity ----"F..socs;re"'s"'i"gn"'t""R""'es"'e""rv-'-"'ese.,.-=L='-P~-----

Address 430 Harper Park Drive. Suite A 
Becklev. WV 25801 

Social Security No. ____________ (voluntary) and/or 
Federal Employer Identification No. ______ _ 

The entity's specific ownership and control relationship with the applicant 
99% Ownership of Upper \1/ihmt. LLC 

If more than one o\\11ership and control relationship exists, list each 
relationship separately under this part providing all information requested. 



R20114
Williamson Energy, LLC 

Attachment Part I 6) A) ( continued) 

a) Percentage of ownership if any ____________ _ 

b) Location in organizational structure __________ _ 

c) Position title President ---~===~------------

i) Date position was assumed __________ _ 

ii) Date of departure from position _________ _ 



R20115

( 

2) 

3) 

Williamson Energy, LLC 
Attachment Part I 6) A) ( continued) 

Name of entity ___ U"-'"p""pe,er~W-'-'---"ilcsg,,,a,,_t.--=L"'L"'C"----

Address 430 Harper Park Drive. Suite A 
Becklev. WV 25801 

Social Security No. ____________ (voluntary) and/or 
Federal Employer Identification No. 20-4448518 

4) The entity's specific o,vnership and control relationship with the applicant 
100% Ownership Lower Wilgat. LLC 

If more than one ownership and control relationship exists, list each 
relationship separately under this part providing all information requested. 

a) Percentage of ownership if any ___________ _ 

b) Location in organizational structure __________ _ 

c) Position title, ___________________ _ 

i) Date position was assumed __________ _ 

ii) Date of departure from position -~N~/ A~-----
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( 

1) 

2) 

3) 

Williamson Energy, LLC 
Attachment Part I 6) A) ( continued) 

Name of entity --~L=ow~er~\\~'i~l!:>:~a=t.~L=L=C~ 

Address 430 Harper Park Drive. Suite A 
Becklev. WV 25801 

Social Security No. (voluntary) and/or ------------
Federal Employer Identification No. 20-4448612 

4) The entity's specific ownership and control relationship with the applicant 
I 00% Ownership of Williamson Energv. LLC 

If more than one ownership and control relationship exists, list each 
relationship separately under this part providing all infonnation requested. 

a) Percentage of ownership if any ___________ _ 

b) Location in organizational structure _________ _ 

c) Position title. __________________ _ 

i) 

ii) 

Date position was assumed __________ _ 

Date of departure from position -~N~/ A~-----
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Williamson Energy, LLC 

Attachment Part I 6) A) ( continued) 

The following infonnation is provided for James R. Morris, Vice President of Steelhead 

Development Company, LLC and Williamson Energy, LLC. 

A) For each entity who owns or controls the applicant provide the following 

information. 

1) 

2) 

3) 

Name of entity --~S=te=e=lh=e=a""d-"D'--'e'-'v~e"-'lo""p'-"n=1e=n,,_t"°'C"'o""m"'p"'a"'n'-'v~-""L""L""C'---

Address 1107 West De Young Street 

P. 0. Box 1829 
Marion. IL 62959 

Social Security No. ____________ (voluntary) and/or 

Federal Employer Identification No. ______ _ 

4) The entity's specific ownership and control relationship with the applicant 

1) 

2) 

3) 

4) 

Vice President 

If more than one ownership and control relationship exists, list each 

relationship separately under this part providing all infom1ation requested. 

a) Percentage of ownership if any __ _._N"'/~A,__ ______ _ 

b) Location in organizational structure _________ _ 

c) Position title_V-'--'1=· c""e_.P_.re""s"'i""de"'n.,t ____________ _ 

i) Date position was assumed _0~7~/=27~/=2=0~04~-----

ii) Date of departure from position -~N~/ A~-----

N an1e of entity --~V-'-''i=ll=iai""1=1s""o=n,..,E=n=e=r,;.g\'"'' .'-'L"'L""C~-

Address 1107 West De Young Street 

P. 0. Box 1829 
Marion. IL 62959 

Social Security No. (voluntary) and/or 
------------

Federal Employer Identification No. ______ _ 

The entity's specific ownership and control relationship with the applicant 

Vice President 
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1) 

2) 

3) 

Vvilliamson Energy, LLC 

Attachment Part I 6) A) (continued) 

If more than one ownership and control relationship exists, list each 

relationship separately under this part providing all information requested. 

a) Percentage of ownership if any --~N~/~A~--------

b) Location in organizational structure -----------

c) Position title_V~ic~e~P~r~e~s~id~e=n~t ____________ _ 

i) Date position was assumed ~0~4~/3~0=/=2=00=2~-----

ii) Date of departure from position __ 0~7~/=27~/=2=0=0~4 __ _ 

Nan1e of entity __ _.,,H"'o'-'r'°'iz"'o'""n'-'N=atu=r=al'-'~=es"'o'-'ur=c-=-es"--"'C"'o"-. ---"E"'a"'s~te"'m~_ 

Operations 

Address 1107 \Vest De Youn a Street 

P. 0. Box 1829 
Marion. IL 62959 

Social Security No. ____________ (voluntary) and/or 

Federal Employer Identification No. ______ _ 

4) The entity's specific ownership and control relationship with ihe applicant 

Vice President 

If more than one ownership and control relationship exists, list each 

relationship separately under this part providing all information requested. 

a) Percentage of ownership if any ---"N'-'/'-"A~--------

b) Location in organizational structure __________ _ 

c) Position title_V~ic~e~P~r~e=s1~· d~e=n~t ____________ _ 

i) Date position was assumed _0~8=/~1=5/=2=0=0=0 _____ _ 

ii) Date of depariure from position __ 0~4"-/=30=/=2=0=02~---



R20119

1) 

Williamson Energy, LLC 

Attachment Part I 6) A) ( continued) 

Name of entity ___ E=nv~i=o-"p=ow~er=-~L=L=C"--_ 

2) Address 

3) 

4) 

Social Security No. ____________ (voluntary) and/or 

Federal Employer Identification No. ______ _ 

The entity's specific ownership and contro I relationship with the applicant 

Executive Vice President. Secretarv. and Treasurer 

If more than one ownership and control relationship exists, list each 

relationship separately under this part providing all information requested. 

a) Percentage of ownership if any --~N""/ A'-"---------

b) Location in organizational structure _________ _ 

c) Position title Executive Vice President. Secretary. and Treasurer. 

i) Date position was assumed _1,..,0'-'-/=07'-'/-=2=0=00"-------

ii) Date of departure from position __ 0""'9"-/-"0'-'7 /-=2=0-"0_,_4 __ _ 
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ORGANIZATION CHART I I PERMIT HOLDING CO. 

Chris Cline "Parent Company 11 

I .. · "~] NON-PERMIT HOLDING CO. 
{LEASE HOLDING CO., etc.> 

j ] TERMINATED/MERGED COMPANIES 

100'1. OWNER 
9129199 

= 
oaf Co., Inc. 
oration 

SOLD PERMITS 
JULY 1, 2003 

100-X. OWNER 
19/29/99 L;opa Coal Co., Inc. 

VVV Corporation 

1

100-x. OWNER . 

SOLD PERMITS 
JULY 1, 2003 

12120/96 ~iter Coal Co., Inc. 
WV Corporation 

SOLD PERMITS 
JULY 1, 2003 

!OO'X. OWNER 
12/21/95 

d 

1..··. --·r:-· -··-·· ] ~8c$ i~~~~s 
. •. . WITHDRAW ONLY 

PERMIT 

fOO'X. OWNER 
\ 12/21/95 j Mustang Mmmg, me. 

WV Corporation 
't OWNER . .., 

I :71

;~ I ~~:9E!~~~~~--:--~·-:•:~~·. J 
I 12121192 r~~~9,~;;;~~~:n~e~elo~~~,n!_ C~mpan1 

1007, OWNER.,..,,.=-=---····---=~------
1/30/04 Williamson Energy, LLC 

DE Cor oration 
100% OWNER·:=:::;;:::=;:::;=:;=========: 
10/12/04 l™Gatling LLC l 

WV Corporation 

100% OWNER! Sugar Camp Energy LLC 
DE Corporation 
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Williamson Energy, LLC 

Attachment Part I 6) A) 

Williamson Energy, LLC is a limited liability company registered to do business in the State of 

Illinois. Its business address is 430 Harper Park Drive, Suite A, Beckley, WV 25801. 

Authorized Person: James R. Morris 

Williamson Energy, LLC has one Member which is Lower Wilgat, LLC. This is a Delaware 

corporation and has a business address of 430 Harper Park Drive, Suite A, Beckley, WV 25801. 

Williamson Energy, LLC has one Member which is Upper Wilgat, LLC. This is a Delaware 

corporation and has a business address of 430 Harper Park Drive, Suite A, Beckley, WV 25801. 

Upper Wilgat, LLC is 99% owned by Foresight Reserves, LP. Upper Wilgat, LLC is a Delaware 

corporation and has a business address of 430 Harper Park Drive, Suite A, Beckley, WV 25801. 

Foresight Reserves, LP is a limited partnership registered in the state of Nevada. It's business 

address of 430 Harper Park Drive, Suite A, Beckley, WV 25801. 

Chris Cline has a 69% limited partnership interest in Foresight Reserves, LP. His business 

address of 430 Harper Park Drive, Suite A, Beckley, WV 25801. No additional partners of 

Foresight Reserves, LP own 10% or more. 
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( 

Williamson Energy, LLC 

Attachment Part I 6) A) ( continued) 

Part m Organizational Chart !insert •Box and Line• Diagram) 

NOTE, Percentage and beginning dates of ownership must be noted on organfzatfonal chart. 

PERMIT HOLDING CO. 
NON-PERMIT HOLDING CO. 
(LEASE HOLDING CO. etcJ 

TERMINATED/MERGED COMPANIES 

Chris Cline •Parent Company• 

100% OWNER Cline Resource and 
12/21/92 

Development Company 

100% OWNER Williamson Development 
1/30/04 Company, LLC 

DE Corooration 

100% OWNER Gatling LLC 10/12/04 
WV Corporation 

100% OWNER Sugar Camp Energy LLC 
DE Corporation 

I 



R20123

PART I ATTACHMENT 1.6.B - OPERATIONS IN THE LAST 5 YEARS 
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Chris Cline 

Attachment Part I 6) B) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five ( 5) years 

preceding the date oftl1e application by the entity listed in (A) above provide the 

following info1111ation. 

1) 

2) 

Name ---=C=al=h=·s=to~C=oal~C=o=-~In=c·~----------

Address --~4=30~H=arp=e~r~P=ar=k~D=r=iv~e=·~B~e=ck=l=e-"v.~WV~_2=5~8~0~1 __ _ 

3) Name ofregulatory authority West Virninia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) and/or 

federal employer identification No. ________ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. _ __,S"---=-5-"-00"'9'---"-0"-0 ________ _ 

MSHA No. 46-08818 and date of issuance Unavailable. 

Status: Sold Permit Julv 1. 2003 --~=~=~~~~~~------
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Chris Cline 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

Name ___ =E=u=ro=p=a~C=o=a=l...,C=o~·=In=c=·-----------

Address ___ 4=3'-"0...,H=arp==er'""'P""'a=r=k----'D=r=iv-"e=·--=B=e=ceek=le'-'y~. -'WV-'----'-----'2=5'-"8"'0=1 __ _ 

3) Name of regulatory authority West Virn:inia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) and/or 

federal employer identification No. ________ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. __ l"'-J-....,5'-"0"'0~9-....,0""2'-----------

MSHA No. Unavailable and date of issuance -----

Status: Sold Permit Julv 1. 2003 --~=~=~~~~~'----------

Name ---=E=ur=o~p=a...,C=o=a=l...,C=o~. =Ir=1c=·--------

Address ___ 4=3----'0...,H=a=rp=er~P~ar=·k=D=r=iv~e=·--=B=e=c=k=le'-'v=.-'\VV~...,2=5----'8----'0=1---

3) Name of regulatory authority West Virn:inia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) and/or 

federal employer identification No. ________ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. __ U=-...,5....,0=2~4-----'9=9 ______ _ 

MSHA No. 46-08798 and date of issuance 09/01/99 

Status: ---"'So"'l"'d'-'P'--'e'-'rm"""'it""J'-'u=ly-'-"-1~. 2"'0=0=3'---------



R20126Chris Cline 

Attaclunent Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

Name ---"-Ju"-'p=i=te=r~C=o=a~l =C=o-'-. =In=c~. __________ _ 

Address ___ 4'-"3C..S0'-'H"'a=rp=er'""'P"-'ar=k'---'D~r,_,iv.,_e=·'---'B"'e=c=k"-'le"-'v..,_. --'WV-'--'---=2=5c..s8=0..,_1 __ _ 

3) Name ofregulatory authority West Vinrinia Department ofEnviromnental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) and/or 

federal employer identification No. ________ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. -~H~-0=5=3~7-~0=0 ________ _ 

MSHA No. 46-02445 and date of issuance Unavailable . 

Status: --~S=o=ld~P=e==·~tJ~u=ly~l~-2=0=0=3 ______ _ 

Nan1e ---=Ju=p=it=e=r~C=o=a=l =C=o-'-. =In=c=. __________ _ 

Address ___ 4'-"3=0'-'H=arp=er"-'P"-'a=r=k'---'D~r=i.,_ve=.'---'B"'e=c=k=le"")..,_'. ~WV-'--'---=2=5=8=0=1 __ _ 

3) Nan1e of regulatory authority West Virninia Department of Environmental 

Protection. 

4) Identification nun1ber. 

a) Social security No. ___________ (voluntary) and/or 

federal employer identification No. ________ _ 

b) Federal permit No. ______________ _ 

c) 

d) 

e) 

State pennit No. --=0--0=0=2=6~-=82~---------

MSHA No. 46-02445 and date of issuance Unavailable. 

Status: ---'S"'o""ld=.P_,,,erm=i"'-t "-Ju=l_,_v--=1~-"'-20""'0""3'--------



R20127

( 

1) 

2) 

Chris Cline 

Attachment Part I 6) B) ( continued) 

Name ---"-Ju,,,o"'i,,te,._r_,C"'o'-"a'"-1-"'C"'o"-. ""In,,c"-. __________ _ 

Address __ ....,_4"--30~H""arp""-"e"'-r"-P""ar'-"k'-'D""r'-'-iv.,_,e"'.-"B"'e""ck,,,,l"'ev_,_,.'-WV'-'--'~2""5""8"'0""1 __ _ 

3) Name of regulatory authority West Virninia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) and/or 

federal employer identification No. ________ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. __ ,..Pc.,-0,.,6,,0"'5-'-0"'0'-----------

MSHA No. 46-02445 and date of issuance Unavailable. 

Status: __ _,S"'o"'ld,,_,_P-"errn=i"'-t"'Ju,,,l..,_y-"1..,_. 2""0""0'""3'--------

Name ----"-Ju"'"p"'i""te"'r....,C"'o'-'a'=-1 _,C'-'o"-. .,,In..,c"-. __________ _ 

Address ___ 4"'3"'0'-"H"'a,,,rp=erecPc.;ar=k'-'D""r,_,_iv""e"'.-"B"'e"'c"'kl,.,e,...v..,_ . ....,_V'---'--vV-=2~5'-"8"'0""1 __ _ 

3) Name of regulatory authority West Virllinia Department of Environmental 

Protection. 

4) Identification nun1ber. 

a) Social security No. ___________ (voluntary) and/or 

federal employer identification No. ________ _ 

b) Federal perrnitNo. _____________ _ 

c) 

d) 

e) 

State permit No. __ S'"---"-5-"-0...,_49"---"-8=6 ________ _ 

MSHA No. Unavailable and date of issuance Unavailable . 

Status: __ __,S""o"-'l,,_d_.,_P-"erm'-""'i"'t.,_Ju,,,lc.r.v__.l..,_. -"-20"-'0"=3'--------



R20128

( 

1) 

2) 

Chris Cline 

Attachment Part I 6) B) ( continued) 

Name ---=Ju"'p'--'it=e=r...,C~o=a~l =C=o~. eeln=c~. __________ _ 

Address 430 Harper Park Drive. Becklev. WV 25801 

3) Name of regulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) State permit No. --~U--0=2=2=2~·=83~---------

d) MSHA No. 46-07410. 46-08920 and date of issuance 

11/01/87. Unavailable. 

e) Status: --~S=ol=d~P~e=1m=it=J~u=l)~'~l~. 2=0~0=3~-------

Address ___ 4=3~0~H=arp==er~P~a=r=k=D=r=iv~e=·~B~e=c=k=le~Y=· ~WV~~2=5~8~0-1 __ _ 

3) Name of regulatory authority West Virginia Department ofEnviromnental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. ---'U"-·...,0=2""2"-9--=8'-"3 ________ _ 

MSHA No. Unavailable and date of issuance.......::.:....• 

Status: --~So=J=d...,P...,e=rm=it=J=u=ly~l=. 2=0=0=3~------



R20129

( 

1) 

2) 

Chris Cline 

Attachment Part I 6) B) ( continued) 

Name ___ ecJu"'n""it,,e"'-r-"C"'o"'a,_l ~C:,,o_,_. I""n,,c,__. _______ _ 

Address __ c:,4.,,_3"-0~H""aro~e"'-r-"-P-"'ar""k"-"D""r""iv~e"'.-"'B"-'e"'ckl"""e.,_v.,__WV-'-'--''--2""5"-'8'--'0'-"l---

3) Name ofregulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) FederalpermitNo. _____________ _ 

c) 

d) 

e) 

State permit No. __ -""'LJ--0"'2""3'-'0'----"'83"-----------

MSHA No. Unavailable and date of issuance ----==-· 

Status: __ ___,S..,o"'ld""-"-P"'em=1i"'--t ,,__,Ju""lv.,_,_l'""'. 2""0""'0"'3'---------

Name ___ .e.Ju,,,p"'i""te"-r...,C..,o,.a"-1--"C"'o"---. ..,In,,c"-. _______ _ 

Address ___ 4.,_,3,_,0'--'H~areeJJ"'e,__r ,__P.ssars.ek'--'D='-'-'ri-"ve"'.'--'B"'e"'c"'k"'le"','-'-' . ...,WV__,__,___,2"'5'--'8'-"0'-"l __ _ 

3) Name of regulatory authority West Virninia Depaiiment of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. __ U"'---'-5'-'0"'0-"-8-...,8"'6 ________ _ 

MSHA No. Unavailable and date of issuai1ce ----==---

Status: -----"S"-ol'-'d'--'P'-'e""m"-'1-"'it'--'J'--'u"lv~l_,_. -ce.?0"'0"'3'---------



R20130

1) 

2) 

Chris Cline 

Attachment Pait I 6) B) ( continued) 

Naine ___ J~u"'p=it=e_,__r~C=o=a~l C=o~. I=n=c~. __________ _ 

Address ___ 4=3=0~H=arp==er~P~ar=k'-'D=r"'i'""''ec,.--"B=ec=c=k=le'-'y__,_ . ..,_WV'-'---"2=5_.,,8-"-0.,__1 __ _ 

3) Naine ofregulatory authority West Virginia Depaitment of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal pem1it No. _____________ _ 

c) 

d) 

e) 

State permit No. -----'U"'----"5"'0..,_4"--6-_.,,8-"-6 ________ _ 

MSHA No. Unavailable and date of issuance __ 

Status: Sold Permit.Tulv I. 2003 --~=~===~~~~~-------



R20131Chris Cline 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

3) 

4) 

I) 

2) 

Nan1e --~D=ak,,,o"-'t""a-'-M"'1"'·n,,,in.,,g"-"'In""c"--. ___________ _ 

Address --~4"-'30"-"-'H"'arp'-""'e"-r~P,,,arcekc2D"'--'r'-'-iv_,_,ec, . .=B'-"e""ck"'l"'ev,_,.~VN!..!.....!~2,,,5"-'8"'0'-'-l---

Name ofregulatory authority West Virninia Department of Environmental 

Protection. 

Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. __ U=-.-)"'-o,,_,3'-'1~-"-96"----------

MSHA No. Unavailable and date of issuance--==---· 

Status: __ ....,S,,,o""l,,_d_..P-"erm"-'="i'-'-t-"-Ju""l'-'-v...,1~. ce.20,,_,0'--"3'---------

Name ----"'D"'a"'k"'-ot"'a'--'M=inc==i.,n;s.g.,_Ins;oc"'-.------------

Address __ _:4"'3'-"0'-'H'"",arp""""'er,...P"-"'ar'-"k'-"D"'-r,.,iv-"e"'.-'B"'e""c"'k""le'-'y'-'-. ...,_VN.,__,_...,2~5'-'8"'0~1 __ _ 

3) Name of regulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. __ U"---'-5"'0'-"'3"'-2-_,9-"6 ________ _ 

MSHA No. Unavailable and date of issuance __ 

Status: __ ....,S""o'-'l""d-"-P-"erm=ics.t "'Ju,,,l.,_v_,I~. 2,,,,_0""0""3'--------



R20132

B) 

Chris Cline 

Attachment Part I 6) B) ( continued) 

For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

Name Mustancr Mining. Inc. 
---===~==~~-----------

Address --~4=30"--=H=arp=e"'-r_,_P"'ar,.,_k~D""r,.,_iv-'-'e"'".-"B'""e""ck=l~ey-'-'.~WV'-'--'~2""5'""8"'0'-"1 __ _ 

3) Name ofregulatory authority West Virninia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer idemification No. _____ _ 

b) Federal pem1it No. _____________ _ 

c) 

d) 

e) 

State permit No. --~5~0~1~7-~0~0 _________ _ 

MSHA No. Unavailable and date of issuance--==--· 

Status: ___ S~o=l=d~P~e=n=u=it~J~u=ly~l.~2=0~0=3 ______ _ 



R20133Chris Cline 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

Name ___ ,.,R,,,u""2:e,,,rc.:Csco,c;ae,el'--'C"'o"'.-"In""c"".------------

Address ___ 4'""3""0--'H"'ai""JJ"""'er'"P""'ar=k'-'D""'r""iv""e"'.~B~e=c=k=le'"y~ . ...,_WV~...,2=5"'8=0~1 __ _ 

3) Name of regulatory authority West Virninia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. __ U"'-'-0"'0"'6-'-4-..,8"'3 ________ _ 

MSHA No. 46-08635 and date of issuance 04/0 I /97 . 

Status: __ ....,S,,.,o'-'l"'-d-'-P-"'erm'-""'i"-t ,,.,Ju,,,l.1..v_.l~-2,e;0,,_,0"'-3,.._ _____ _ 



R20134
Chris Cline 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following infonnation. 

1) 

2) 

Name Wildcat Coal Co. Inc. ---~~~~~~~~-----------
Address ___ 4=3=0=H=a=rp~er~P~ar=k~D=n=·v~e=·=B=e=c=kl=e~y_. ~V.~T\-'=2=5=8=0_1 __ _ 

3) Name ofregulatory authority West Virninia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. --~3'-"0=0-"6...,-0""0'-----------

MSHA No. Unavailable and date of issuance -==--

Status: ---'S""oe.=l.,,_d.._P-"erm=i,.,_t "'Ju,,,l..,_v-=l~. ,,,_20"'0""3'--------

Nan1e ___ .a.W~i"'ld=c""a"'-t ~C=o=al,._C=o~. In=c,_. __________ _ 

Address ___ 4=3=0=H=arp=_er~P~ar=k=D~r=i\=,e=·=B~e=c=k~le~'-'·~WV~=2=5=8=0=1 __ _ 

3) Name of regulatory authority West Virginia Department ofEnviromnental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. ______________ _ 

c) 

d) 

e) 

State permit No. --~3""0'-'1""1~-0"-le__ ________ _ 

MSHA No. Unavailable and date of issuance -==--

Status: --~So=l=d~P=e=m=1=it=J=u=lv~l ~-2=0~0=3~------



R20135
Chris Cline 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

Name __ __,P,..:-..,,G'-'&"'---'H""'.'---'I""'n""c. ____________ _ 

Address ___ 4"'3~0...,H=ar=JJ=er'"'P~ar=k-=D"-'r,,.iv-'-'e"'.-=B=e=c=k=le'"y~. -'WV-'---'--=2'-=5=8"'0_,_1 __ _ 

3) Name ofregulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Sociai security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. __ O"'-'-0""'0""0'-"2'---"'82,,_T._l"----------

MSHA No. 46-05668 and date of issuar1ce 10/0 l /77. 

Status: __ ....2S,,,o"-'l,,,_d~P-"'erm~ics.t "-'.Tu,,,l.1..v...el.,_. =:20,,_,0"-"3'---------

Name ----'P'--..,,G<..:&=.:H"".'""I""nc"'.-------------

Address ___ 4'""3'"'0'-'H'""arp"'"'""er~P'--'a"'r"'k-'D"'r"-iv"-'e"-'.-"B"'e"'c"'k"'le'-'v~. _,W\.,_,_1-=2'-=5'-"8'"'0_,_1 __ _ 

3) Name of regulatory authority West Virginia Department of Environmental 

Protection 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal pennit No. ______________ _ 

c) 

d) 

e) 

State pennit No. __ O"'-'-0'-'l-=l=-2-...,8"'3-"T...,_1 _______ _ 

MSHA No. 46-05668 and date of issuar1ce 10/01/77. 

Status: ---"'S=o,,ld'""'P'--'e""n,,.n,,.it"'J'""u,,.lv-'--"l.,_. =20~0=3~-------



R20136

( 

( 

1) 

2) 

Chris Cline 
Attachment Part I 6) B) ( continued) 

Address 430 Hamer Park Drive. Becklev. WV 25801 
--~~==~=~~~~=~~~=~---

3) Name of regulatory authority West Virginia Department of Enviromnental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. -~U~-~0=3~9~1-~0=0T~l _______ _ 

MSHA No. 46-05437 and date of issuance 03/01/77. 

Status: Sold Permit Julv L 2003 --~=~=~~~~~~------



R20137
Chris Cline 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

Nan1e ---=L=itt=l=e~C=r=ee=k~D-"o=ck~C=o~. =In=c~·---------

Address __ _,4=3=0_,,H""arp=e"'-r_,,P.,,ar""k'""D"'r""iv""e"'._,,B""e""c""'kl=ec.L,v,__. WV"-'-''--"'25"'8""'0""1 __ _ 

3) Name ofregulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State pennit No. -~P,__-~0~55=3,__-~0~0 ________ _ 

MSHA No. 46-03203 and date of issuance Unavailable. 

Status: --~S=ol=d'-'P'""r""o-"'p=erty"'-'-=in~20~0=5~--------



R20138

( 

Chris Cline 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

Name ---""D"'a"'v.,_M,..1ce·m,,,·1s:,1g.,..__,In,,c"".------------­

Address __ __,4-"'-3"'-0.,_Hesarp=e~r.,_P..,,ar,.,k'--'D='-r"-'iv~e"'.--"B"'e"'c"'kl"'e_,_v.~WV-'-'--''---""25"'8'--'0'--'1---

3) Name of regulatory authority West Virninia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

3) 

4) 

a) Social security No. ___________ (voluntary) 

and/or foderal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State pennit No. _ ___:Us,.-=-,5cs0'='-3=--l-::.e9_,,6 ________ _ 

MSHA No. Unavailable and date of issuance...:::.__. 

Status: __ __,S.,.,o'-"l,,,_d.,_P-"'erm=i"-t "-'Ju,,,l_,_y..,l~. 2""0""'0""3'----------

Name ----"D""a,.,v__,M=iru""·""ng.,,.--'I""n"'c.~------------

Address ___ 4~3'-'0'-'H"""'am'-"-"e,_r =--P.eear'-"k'---'D~ri-"-v""e.--'B""e"'c"'k"'le"'y'--'-,--'WV"---'~2"'5'-'8'--"0'--'1 __ _ 

Name of regulatory authority West Virninia Department of Environmental 

Protection. 

Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

e) 

State permit No. __ U"'-'-5'--"0"'3-"-2---'9'-"6'------------

MSHA No. Unavailable and date of issuance ==----· 

Status: ---"'S=ol=d'-'P~e=r=m=it~J'--"u=ly~l~. =20=0=3~------



R20139Chris Cline 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following infonnation. 

1) 

2) 

Name ---~R=e=m=in=gt=o=n~C=o=a~l =C=o_,_. =In=c"-. _________ _ 

Address -----'4--"3-"-0-"H=arp=e,,.r-"P""'ar,..,k'--'D""r,..,iv_,_e:,•--=B""e"'c=kl=e..,_v~. WV-"--'~25""'8"-'0'--'l~--

3) Name of regulatory authority West Virn:inia Department ofEnviromnental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voiuntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. __ H~-0=3~5~4~-~oo~------

MSHA No. Unavailable and date of issuance __ 

Name ---~R=e=m=in,,,gt=on"-"C=o=a~l ""C"'o_,_. I=n=c,,.. _________ _ 

Address ___ 4=3~0~H=a=rp~er~P~ar=k~D~r=iv~e~·~B~e~c=k=le~Y~· ~WV~~2~5~8~0~1 __ _ 

3) Name of regulatory authority West Virginia Department ofEnvirmunental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State pem1it No. __ U=--c-Oe..o0=6'---'4~-8""3"-----------

MSHA No. 46-08635 and date of issuance 04/01/97. 



R20140

1) 

2) 

Chris Cline 

Attachment Part I 6) B) ( continued) 

Name ---~R,,,e""m""inccct"'-""o""n...,Ce,oceal"----"C'-'o"--. "'Ina,,c,,.. _________ _ 

Address ---"4"'3"'0-"H"'arp""-"'e""r~P....,ar=k..,,D=-2rc,_iv,.,e"".-"B"'e"'c""k~leuv~. _,_WV'-'-_,,2,.e5cs,8o,.O~l __ _ 

3) Name ofregulatory authority West Viminia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. ---=U'---=00"'8"-'0'--=8~3 ________ _ 

MSHA No. 46-08685 and date of issuance 12/01/97. 

Name ----"-R""e~m'°'i'°'n"'ct"'o"'n...,C:00""a"'l-"C""o"-. ...sine,,Ceo. _________ _ 

Address __ ..:,4-"'3'"'--0-"-H""arp=e"-r-"-P-"'ar'--'k'--'D~ri.,cve"'.-"B"'e"'c""kl"'ecr.Y~-WV-'"-''--=-2"'58eo0,..,l~--

3) Name of regulatory authority West Viminia Department of Environmental 

Protection. 

4) Identification nun1ber. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) FederalpermitNo. _____________ _ 

c) 

d) 

State pennit No. --""'H._-=02,,,.4""5'--=0=0 ________ _ 

MSHA No. 46-02407 and date of issuance Unavailable. 



R20141
Chris Cline 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) Address ___ 4,,3'""0--'H=arp=er,_P._ar=k'--'D"'r,..iv.,__e,,,.--'B=e=c'"'kl"'e'--'v..,_ . ....,WV-'--'---'2=5'--'8'""0"-1 __ _ 

3) Name ofregulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. __ O"'--4,.,0cel.,__7--'9~6'------------

MSHA No. 46-05893 and date of issuance 11/01/78. 

Name ---~M-=-v'--'s""ti'-"c-=E=n==e"-'rgca.Y'--'·-=I""nc=·------------

Address ___ 4,..,3'-"0'-'H=arp=er'-'-P""ar'-"k'--'D"'-na,·_,__ve,e,.-=B=e=C'-"k"'le'--'v"-.--''vv-'----'---'2=5'--'8'--'0-=l---

3) Name ofregulatory authority West Virninia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal peimit No. ______________ _ 

c) 

d) 

State permit No. __ _,,U"""'-)""'-o,..,0'--'7_-=93~------

MSHA No. 46-07047. 46-07139 and date of issuance 

12/01/85. 06/01/86 



R20142

1) 

2) 

Chris Cline 

Attachment Part I 6) B) ( continued) 

Name Mvstic Energy_ Inc. ---~~~==~=------------

Address 430 Haroer Park Drive. Becklev. V.lV 25801 
--~~==~=~

~~~=~~~~~
--

3) Name of regulatory authority West Virninia Department of Enviromnental 

Protection. 

4) Identification number. 

a) Social security No. (voluntary) 
-----------

and/or federal employer identification No. _____ _ 

b) Federal pennit No. _____________ _ 

c) 

d) 

State permit No. __ U~-5~0~1=8-~9~6 ________ _ 

MSHA No. 46-07139 and date of issuance 06/01/86. 



R20143
Chris Cline 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

Name ----=-T.,,hun=d=e=rh=i=ll~C=o""a=l~C=o=.-'I.,,nc=·----------

Address ___ 4'-=3'-"0-'H""a=rp=er'--'P"-'a=r=k,...,D"'r"-iv-'-'e=.-'B=e=c,,kl,.,e'-'v~. ~WV-'-'-..,2=5'-"8'-"0-=-1 __ _ 

3) Name of regulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State pennit No. -~S~-~5~0=09~-~0~0 ________ _ 

MSHA No. 46-08818 and date of issuance Unavailable. 

Name Thunderhill Coal Co. Inc. ---~===~=~~=----------

Address ___ 4'-=3'-"0-'h"'T a=1-""'µ=er~P~a=r=k,...,D=r=i-~ve=·-'B=e=c=k=le'-'v~. ~W~V~2=5'-"8~0-=-1 __ _ 

3) Name of regulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. ______________ _ 

c) 

d) 

State permit No. -~P~-~0~6=0=5~-0~0~---------

MSHA No. 46-02445 and date of issuance Unavailable. 



R20144

B) 

Chris Cline 

Attachment Part I 6) B) ( continued) 

For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following infonnation. 

1) 

2) 

Name ---~P=on=d~F=o1=·k~P~r=o~c=es=s=in=g~C=orp~o=ra=t=io=n~------

Address ___ 4=3~0~H=arp==er~P~ar=k~D=r=iv~e=·~B=e=c=k=le~y=· ~WV~~2=5~8~0=1 __ _ 

3) Name of regulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification nwnber. 

a) Social security No. (voluntary) 
-----------

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. -~P~-~0=60=5~-=00~---------

MSHA No. 46-02445 and date of issuance Unavailable. 



R20145Chris Cline 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

Name ___ ~IO"'----"C~o~a~l-'=C~o~.lgn~c~·-------------

Address ___ 4"'3"'0_,H""arp"""""er'---'PS-'ar=k'-'D""'r"'iv-'-'e"'.--"B"--'e"'c"'k=le'--'v~. -'WV-'--'--_,2=5'-"8'-"0-"l __ _ 

3) Name ofregulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal pennit No. ______________ _ 

c) 

d) 

State permit No. __ U=-5'--'0"'2""4~-9'""9 ________ _ 

MSHA No. 46-08798 and date of issuance 09/01/99. 

Address __ __:4'=3"'0_,Hcea,,,rp"""'er'--'P'--'ar""-"k'-"D"-'r""h"",e"'._,,B"'e"'c"'ke,le'-'v~. -'WV-'----'-..,2=5'-"8"'0-'-1 __ _ 

3) Name of regulatory authority \li1est Virninia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. ______________ _ 

c) State permit No. __ .,:Uc.::.-0,,,2,,,2:,2"---"-83"-----------

d) MSHA No. 46-07410. 46-08920 and date of issuance 

11/01/87. Unavailable. 



R20146Chris Cline 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) Address ___ 4'""'3~0---'H=arp=ero...P~ar=k'--'D"'"r,.,iv.,__e,,,.---'B=e=c=kl=e'--',~'. __,WV-'-'----'2"'5~8~0=1 __ _ 

3) Name ofregulatory authority West Viminia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voiunlary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. ----'S"----"5.:e.0-"-09<----"0"'""0 ________ _ 

MSHA No. 46-08818 and date of issuance Unavailable. 

Address __ ..:4"'3"'0e2Hcea,,,rp'-""'er,...P,...,,,arcekwDccr,.,i.,__ve,,,,.'""B"'e"'c"'k""le"",'-'-'·-'WV-'--'-....,2"'5'--'8"'0e;l __ _ 

3) Name of regulatory authority West Viminia Department of Environmental 

Protection. 

4) Identification nun1ber. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State pem1it No. -~P,_--"'0""6"-'0)"-----"'0-"-0 ________ _ 

MSHA No. 46-02445 and date of issuance Unavailable. 



R20147

B) 

Chris Cline 

Attachment Part I 6) B) ( continued) 

For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

Name ___ =S=pe~e~d~M~in=i=n=g~In=c=·------------

Address ___ 4=3~0~H=arp==er~P~a=r=k~D=r=iv~e=·~B=e~c=k=le~v~. ~WV~~2=5~8=0=1 __ _ 

3) N an1e of regulatory authority West Viminia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. (voluntary) 
-----------

and/or federal employer 'identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. U-4002-95 "-----------

MSHA No. 46-08487 and date of issuance 04/01/95. 

Name ---"'-Sp"'-e=e=d,..,M"-=in""i"'n=-g~Ir"'1c=·------------

3) Name of regulatory authority West Viminia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. __ U"---4"'0"'0""2--"9-'-7 ________ _ 

MSHA No. 46-08662 and date of issuance 09/01/97. 



R20148

1) 

2) 

Chris Cline 

Attachment Part I 6) B) ( continued) 

Name Speed Mining Inc. ---==~==~~------------

Address ___ 4"'3-"0~H'-"'arp==er"'P'--'ar=k""D"-'r'-'-iv-'-'e=·--=B=e=c=k=le'-'v_,_. _,_WV'-'---=2=5-"8-"'-0_,_1 __ _ 

3) Name of regulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. __ u=·--4~0~0-"6~-9~7~---------

MSHA No. 46-08726 and date of issuance 08/01/98. 

Name ---=Sp"'-"e=e=d~M=in=i=n=g_,_In=c=·------------

Address ___ 4"'3-"0~H=arp==er~P~a=r=k~D=r=iv~e=·--=B=e=c=kl=e'--'y_,_. _,_WV'-'-~2=5=8=0_,_l __ _ 

3) Name ofregulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. __ U~-5~0=3~1~-9~6~---------

MSHA No. Unavailable and date of issuance __ . 



R20149

1) 

2) 

Chris Cline 

Attachment Part I 6) B) ( continued) 

Na.me ---=S=ne~e~d~M~i==·~g~ln=c~·------------

Address --~4=3=0=H=arp~e=r=P~ar=k~D~r=iv~e=·~B=e=c=kl=e~v~. WV~~25~8~0~1 __ _ 

3) Name ofregulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. __ -=LJ~-:,~-o=.3=·2~-'~96~---------

MSHA No. Unavailable and date of issuance _:.:.:__. 

Name ---""Sp""e"'e"'d'-'M=in=i=n.,_g=In=c"-''------------

Address ___ 4""3"'0-'H""a,,,rp~er~P""a,,,r~k-'D""r,.,,i,"",e"'._..B"-'e"'c"'k"'le'-'v=. -'WV"'-'-'""2""5""8"'0..,,1 __ _ 

3) Name of regulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification nun1ber. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State pennit No. -~U~--'0=3~9=1-~0=0_,_T_,_l _______ _ 

MSHA No. 46-05437 and date of issuance 03/01/77. 



R20150Donald R. Holcomb 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

Nan1e White Mountain Mining Co .. LLC 
---~~~~~~==~~=~~------

3) Name of regulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

2) 

a) Social security No. (voluntary) 
-----------

and/or federal employer identification No. _____ _ 

b) Federal pe1mit No. _____________ _ 

c) 

d) 

State permit No. __ U~-3~0~3~6~-9~2~---------

MSHA No. 46-07191 and date of issuance 09/01/86. 

Name ___ ~Wh~i~te~M=o~un=ta~in=M~i~n~in~g~C=o·~-~L~L~C"--------

3) Name ofregulatory authority West Virninia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. (voluntary) 

and/or federal employer identification No. _____ _ 

b) Federal permit No. _____________ _ 

c) State permit No. __ O~-~0~0_01~-~8~3 ________ _ 

d) MSHA No. 46-08809. 46-02870 and date of issuance 

11/01/99. unavailable . 



R20151

1) 

2) 

Donald R. Holcomb 

Attachment Part I 6) B) ( continued) 

Name ___ W1~1=it=e~M=o=un=t=a=in~M=irn=·n"'g~C=o~-~-L=L~C ______ _ 

Address --~4=3 0~H=aro==e~r ~P=ar=·k~D=r=iv~e=. ~B=e=ck=l=ev.,_,.~WV'-'--'-~2=5'--'8=0_,_1 __ _ 

3) Name of regulatory authority West Virninia Department of Envirornnental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) 

ar1d/or federal employer identification No. ____ _ 

b) Federal permit No. _____________ _ 

c) Stale pern1it f..J'o. --=0--0=0=0=2~-=83~------

d) MSHA No. 46-02870. 46-08809 ar1d date of issuar1ce 

Unavailable. 11/01/99. 

Nar11e ___ Wl~11=·=te~M=o=un=t=a=in~M=i=m=·n"'cr""'C=o"-'.~· =L=L=C'--------

Address ___ 4"'3-"0~H=arp=-"'er'-'P'-'ar=k'-"D""'r,_,_iv-'-'e"'.'-"B""'e"'c"'k"'le'-'v~. _,_WV'-C-~2=5'-"8"'0..,_1 __ _ 

3) Name of regulatory authority V,lest Viminia Department ofEnviromnental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

ar1d/or federal employer identification No. ____ _ 

b) Federal permit No. _____________ _ 

c) State permit No. --=0--0=0=7~3~-=82~------

d) MSI-LA. No. 46-05677. 46-08879 and date of issuar1ce 

08/01/77. 02/01/01 



R20152

1) 

2) 

Donald R. Holcomb 

Attachment Part I 6) B) ( continued) 

Name White Mountain Mining Co .. LLC 
---~=~~=~===-c=~=~------

Address --~4=3=0=H=arp=e=r~P=ar=k~D=r=iv-'-e=-~B=e=ck=l=e-'-'v.~WV-'-'--'~2=)~-8=0-=1 __ _ 

3) Name ofregulatory authority West Virginia Department ofEnviromnental 

Protection. 

4) Identification number. 

2) 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. -----

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. __ O"'-'-0"-'i'--"3"'5--8=·3"---------

MSHA No. 46-05677 
08/01/77 

and date of issuance 

Name ---~Wl~1i=te~M=o=un=t=a=in~M=i=n=in'"g~C=o=·~· =L=L=C"---------

Address ___ 4"'3'-"0...,H=ai=JJ=er,_P'-ar=k-=D"-'r=iv-'-e"'.-"B"'e"'c'"'k""le'-'y..,_. '"""WV-'---'--"2""5'-"8"'0"""1 __ _ 

3) Naine of regulatory authority West Virninia Department of Environmental 

Protection. 

4) Identification nun1ber. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. ____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. __ U=-~0~0=24~-~8=3 ______ _ 

MSHA No. 46-08809 
11/01/99 

and date of issuance 



R20153

1) 

2) 

Donald R. Holcomb 

Attachment Part I 6) B) ( continued) 

Name ___ ~Wh~i=te~M=o=u=nt=a=in~M=i=ru=·n"'g~C=o=·~·=L=L=C~------

Address __ __,4-"-3""0 ""'H""arp=eca.r-"-P""'ar"'k'-'D""r"'i,.,_.,,e"'-.-=B'-"e""ck"'l""ey.J-'.~WV'-'--'~2,,,5~8"'0'-"1 __ _ 

3) Name ofregulatory authority West Virginia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. ____ _ 

b) Federal permit No. ______________ _ 

c) 

d) 

State pennit No. --T~U--o~· 1~5=2~-8=2~------

MSHA No. 46-08878 
02/01/01 

and date of issuance 



R20154Donald R. Holcomb 

Attachment Part I 6) B) ( continued) 

B) For each surface coal mining and reclamation operation in the United States either 

presently owned or controlled or owned or controlled within the five (5) years 

preceding the date of the application by the entity listed in (A) above provide the 

following information. 

1) 

2) 

Name ___ ,_F"-our""--'C""-"'om=e,,rsc.:C"-o"'rp""'-. ___________ _ 

Address __ ..:,4'°'-3"-0-"-H""arp=e"'-r-"-P-"arcek""D""r""iv-"'ee.,,.-=B,..,ec,eck"'leceJCv.~W""--'Vc.._2"'5"'8"'0'-"l---

3) Name of regulatory authority West Virninia Department of Environmental 

Protection. 

4) Identification number. 

1) 

2) 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. ____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. __ U,e_-_4""0-"'0,,_2--"8""9 ______ _ 

MSHA No. 46-00784 
10/01/89 

and date of issuance 

Name ___ .._F-"'o_,.ur'-"'C-"'o""m""e~rs"-C=orp"""'. ___________ _ 

Address ----'4-'-'3""0'-'H'-""'ar,..p"'e,..r ,_Peears.e·k'-"DSe.r"-'i_,_ve"'.'""B""e"'c"'k"'lee.;vc.c._,W-'--'-V~2"'5""8"'0'-"1 __ _ 

3) Nan1e of regulatory authority West Virninia Department of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntar·y) 

and/or federal employer identification No. ____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State pennit No. __ U"'----4'-"0"'0""5--"9-"2'--------

MSHA No. Unavailable ar1d date of issuance 



R20155

I) 

2) 

Donald R. Holcomb 

Attachment Part I 6) B) ( continued) 

Name Four Comers Com. ---~-~~~~~------------

Address --~4~30~H=arp~e~r ~P=ar=k~D~r=iv~e=·=B=e=ck=l=ev~-~W~V~2=5~8=0=1 __ _ 

3) Name ofregulatory authority West Virn:inia Department of Environmental 

Protection. 

4) Identification number. 

I) 

2) 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. ____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State permit No. --=U--4~0~1~6~-=93~------

MSHA No. 46-08604 
11/01/96 

and date of issuance 

Name Four Comers Coro. ---~~==~=~------------

Address ___ 4=3=0~H=ai=JJ=er~P~ar=k~D=r=i\~'e=·-=B,,..,e=c""k.,_.,le'-'-v~. _,_WV~~2=5=8-"0-=-1 __ _ 

3) Nan1e of regulatory authority West Virginia Depaitment of Environmental 

Protection. 

4) Identification number. 

a) Social security No. ___________ (voluntary) 

and/or federal employer identification No. ____ _ 

b) Federal permit No. _____________ _ 

c) 

d) 

State pem1it No. __ U~-4~0=2=5~-~88~------

MSHA No. 46-08003 
02/01/91 

and date of issuance 



R20156

PART I ATTACHMENT 1.9.A-VIOLATION HISTORY 



R20157

PART I ATTACHMENT 1.9.B- UNABATED VIOLATIONS 



R20158

PART I ATTACHMENT I.10.A-AFFIDAVITS 



R20159

Attachment 1.4.A 

(I) (We) ------='Mi"'·""ch,,,a""e"---1 J"'_-"B"'e'--'-y""'er,.._ __________________ _ 

(Individual or Individuals) 

wider penalty of pe1jw-y declare on behalf of the applicant,. ___ _ Williamson En~rgy LLC 

that said applicant has valid documents which bestow upon the applicant a legal right to enter and connnence surface 

coal mining and reclamation operations upon lands contained in the proposed IBR area, and such legal right is not in 

any way the subject of pending court litigation. 

Dated this ___ :)._'0-___ day of c:e;, \ 

State of ,f(ovr ci.a-

County of_~8-~---~~~--~-

(Seal) 

4,-"""~ RHIANNON SIEGEL 

~ ~ ~ MY COMMISSION# DO553303 
.,..>;~$ 

(OF'f\.~ EXPIRES: May 17, 2010 

(407) 396-0153 Florida Notary Service.com 

, 2--DD .q- . 



R20160

PART I ATTACHM.t;;NT I.10.B - ENGINEERING CERTIFICATION 



R20161
Attachment I. I 0.B 

ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attachments, and supplements were 

done by me or under my direct supervision. 

I further certify to the best ofmy knowledge all such design is in accordance with all applicable local, state and 

federal laws, rules and regulations. I have placed an "X" in the box below if that item is relevant. 

Whereas the Reclamation Plan calls for an alternative land use, I also certify the plans to conform to 

applicable accepted standards for adequate land stability, drainage, vegetative cover, and aesthetic design 

appropriate for the post-mining use of the site. 

X 
Whereas the operation proposes disposal of spoil or waste materials in areas other than mining workings or 

excavations, I also certify such fills are designed in accordance with recognized professional standards and 

all applicable laws. 

Certification of the Illinois Environmental Protection Agency-35 Ill. Adm. Code 405.104(a) Permit. 

X 
In my professional judgment, the plans and specifications submitted as part of this application describe an 

operation, which will meet all applicable effluent and water quality standards. I certify that I am familiar 

with all of the plans, specifications, reports, and maps submitted as part of this application and that said 

plans, etc. are accurate insofar as they represent existing conditions. 

Beaver. WV 25813 



R20162

PART I ATTACHMENT 1.10.C-CERTIFICATE OF LIABILITY INSURANCE 



R20163i'.!,~D~~R£?,'.;!~t~Jt·1)ij§~:~~?Yf~~~l,;~f~!l!l~•-11;1i1i1I~§!;f.f!lliF1II·.\{istil .. D~Tt,~~~;o/YY) 
THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION 

Acordin of WV-Beckley 

41 Engles Road 

/.--- .. ckley WV 25801 

J4 l 252-6315 

ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE 

HOLDER. THIS CERTIFICATE DOES NOT AMEND, EXTEND OR 

ALTER THE COVERAGE AFFORDED BY THE POLICIES BELOW. 

COMPANIES AFFORDING COVERAGE 

COMPANY 

-iNSDR~E"'D~-------------------------....j-.....!A::__ _ _:F_:•c:d:_:•:_r::_•:_I _:l~n'..'.s::u.:_r::_an:::c::•:...::C::o:'.'.m"."pa'.'.:n.~y:__ ________ "_•····----~----·-·-------l 

COMPANY 

Wl 11 lam"on Energy, LLC 

P, O. Box 99 

Johnston City, IL 62951 

B 
COf.-!PANY 

C 
COMPANY 

D 
>'i.A! > 

THIS IS TO CERTIFY THAT THEPOLIC!ES OF INSURANCE LISTED BELOW HA VE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD 

INDlCA TED,NOTW!THS T ANDING ANY REQUIREMENT, TERM OR CONDITION OF ANYCONTRACT OR OTHER DOCUMENT WJTHAESPECT TO WHICHTH/S 

CERTIFICATE MAY BE ISSUED OR MAY PERT AlN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS, 

EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. 

CD 
LTR 

TYPE OF INSURANCE POLICY NUMB.ER I POLICY EFFECTIVE POLICY EXPIRATION 
DATE (MMIDD/YY} DATE (MMlODTYY) 

A ci~1::~M~:::~T:E~!ERAL L!A9!UTY 
::J CLAIMS MADE GJ OCCUR 

WN!.::R'S & CONiRACTOR'S PRQr 

5,000 PO OEO PER 

I I CLAIM 

t~AUT::•i~::·:::~S 
t~ SCll!:DULED AUTOS 

( Hl~D AUTOS 

AUTOS 

, CARAGELlABIL!TY 

37112206 

IHCLUOEO 

S250,000 DEDUCTIBLE 

SUBSIDENCE PERIL 

12/31/06 12/31/07 

LIMITS 

GENERAL ,\GGREGAiE s 2,000,000 

?RODUCTS·GOMP/OP r,GG s 2,000,000 

?::RSONAL &. ADV INJURY s 1,000,000 

EACH OCCURRENCE • 1,000,000 

FIRE DAMAGE (Any one fire) $ 1,000,000 

MED EXP (Any one person) ' 10,mm 

COfJ.BINED S!NG!..E LIMIT • 
900!L Y lNJUi1.Y 

' (Per person) 

BOD!L Y INJURY 
(Per acddcnt) ' 
PROPERTY DAMAGE s 

. 

(·-··-

AUTO OML Y • EA ACCtOENl / $ ,_ ________ _,_ _____ ·--·------
i ANY AUTO 

f--------
~r:~B~:•~L:

1
:0RM 

: O1HER THAN UMBRELLA FORM 

WORKERS COMPENSATION AND 

EMPLOYERS' LIABILITY 

lHE PROPRIElOR/ 
? ARTNERS/EXECUT!VE 
OFFICERS ARE: RINCL 

EXCL 

I OTHER 

I 
DES CR IPT!ON OF OPERATJONSILOCATIONSIVEHICLESISPECIAL ITEMS 

OlHER THAN AUTO ONLY: 'I~-·-·---------­
E,\CH ACCiOEN1 i S 

EACH OCCURRENCE 

i 'WC SlAlll- I iOTH· ,--hOBL~IMJ)L __ j_ER. ... , ___________ . 
I EL EACH f,CC!O!;Nl S-

EL D!SSJ,SE·EA EMPLOYEE : $ 

Evidence of insurance as respoets any nnd al I permits held by Named Insured 

( 
IL Dept of Natural Resources 

Land Reclamation Division 

Office of Minos and Minerals 

One Natural Resources Way 

Springfield, IL 62702-1271 

bkofi&'2ski11s!i1 ·,s,;•· ···\···•···.;:< < < ·.• 

• 
SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCEU.ED BEFORE THE 

EXPIRATION DATE THEREOF, THE lSSUII./G COMPANY WILL ENDEAVOR TO MAIL 

30 DAYS WRJlTEN NOTICE TO THE CERTIFICATE HOLDER NAMED TO THE LEFT, 

BUT FAILURE TO MAIL SUCH NOTICE SHAU. IMPOSE NO OBLIGATION OR LIABILITY 

OF ANY K1rm UPON THE COMPANY, ITS AGENTS OR REPRESENTATIVES. 

,..,.,...,. 11::1.-•TI: • .,.,_., 1nn1 I """"A 
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IMPORTANT 

If the certificate holder is an ADDITIONAL INSURED. the policy(ies) must be endorsed. A statement 

on this certificate does not confer rights to the certificate holder in lieu of such endorsement(s). 

If SUBROGATION IS WAIVED. subject to the terms and conditions of the policy, certain policies may 

require an endorsement. A statement on this certificate does not confer rights to the certificate 

holder in lieu of such endorsement(s). 

DISCLAIMER 

The Certificate of Insurance on the reverse side of this form does not constitute a contract betvveen 

the issuing insurer(s), authorized representative or producer, and the certificate holder, nor docs it 

affirmatively or negatively amend, extend or alter the coverage afforded by the policies listed thereon. 
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PART I ATTACHMENT 1.12.C.1-PUBLIC NOTICE 
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Attachment I.11. 

PUBLIC NOTICE 

Pursuant to the Surface Coal Mining Land Conservation and Reclamation Act (PA-81-1015, as 

amended) and the Rules and Regulations of the Act, Williamson Energy LLC, 430 Harper Park 

Drive, Beckley, WV 25801 hereby gives notice that on ____________ 2006, 

a significant permit revision has been submitted to the Illinois Department of Natural Resources, 

Office of Mines and Minerals, Land Reclamation Division, One Natural Resources Way, 

Springfield, IL 62702-1271. 

Activities will include construction and operation of a refuse impoundment. No mining 

operations are proposed within 100' of the outside right-of-way of public roads. 

Copies of the application are on file at the County Clerk's Office, Williamson County 

Courthouse, Marion, IL 62959, the Illinois Department ofNatural Resources, Office of Mines 

and Mineral, 503 East Main St., Benton, Illinois 62812, and the Springfield, Illinois Office. 

Comments, objections, or requests for infom1al conferences or public hearings may be submitted 

to the Office of Mines and Minerals, Land Reclamation Division at the address above. 

NOTE: Public Notice to be published in the Marion Daily Republican, 502 W Jackson St., Marion, IL 62959 
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PART II 
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Part II 

PREMINING INFORMATION 

Premining information is to be displayed on premining land use map unless otherwise indicated. 

1) Describe how the permit area perimeter will be marked and discuss the method or system employed to 

locate pennit area perimeter and set markers along it. Designate a reference point outside the permit area. 

Provide a description of the reference point and a sketch relating the reference point to the permit area 

perimeter. 

RESPONSE: NIA. No additional acreage is being added to the permit. 

2) Provide slope measurements to represent existing land surface configuration of proposed permit area as 

required under Section I 783.25(a)(l l)(A-D). A soils map of medium intensity prepared to SCS 

specifications or a contoured aerial photo may be submitted in lieu of Section I 782.25(a)(l I)(A-D). 

RESPONSE: Refer to Map 5 - Soil Resources Map submitted in t,'i.e original permit application. 

3) A) 

No additional acreage is being added to the permit. 

Has previous mining activity occurred within the permit area and/or adjacent areas? 

Yes ___ No -'-'X"---

If yes, provide the following information, if available: 

1) Type of mining, surface, underground, or both? 

2) What coal seam or other mineral(s) were extracted? 

3) What was the extent of coal or other mineral(s) removed? Delineate on the premining 

land use map, or other designated map, the areas disturbed by previous mining activities, 

including active, inactive or abandoned underground mine work along with any mine 

opening to the surface. 

Identify for each area the type of mining and the approximate date of extraction. 

4) Identify on all maps submitted with the application areas where surface coal mining 

operations were conducted prior to August 3, 1977; after August 3, 1977 and prior to 

May 3, 1978; after May 3, 1978 and prior to February l, 1983; and any permanent 

regulatory program permit issued after February l, 1983. 

5) Identify the land uses preceding mining. 

4) Give the acreage of each land use within the proposed permit area, employing land use categories of Section 

1701.5 listed below, and delineate on premining land use map existing land uses in the proposed permit 

area and within 1,000 feet adjacent to it. Include on the premining land use map the location of all 

buildings and identify the current use of these buildings. 

Cropland 
Pasture land 
Grazing land 
Forestry 
Residential 
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Industrial/Commercial 
Recreation 
Fish and Wildlife Habitat 
Developed Water Resources 
Undeveloped land or no current use or land management 

RESPONSE: NIA. No additional acreage is being added to the permit. 

5) Have any of the land uses changed within the last five years? 

6) 

Yes ___ No,_,_X'----~ 

If yes, indicate the acreage and changes ofland uses. 

A) Provide a narrative of land capability and productivity of the proposed permit area prior to 
mining which shall provide an analysis of: 

I) The capability of the land to support a variety of uses, giving consideration to soil and 
foundation characteristics) topography, vegetative cover and hydrology; 

RESPONSE: NIA. No additional acreage is being added to the permit. 

2) The productivity of the total area expressed as average yield of food, fiber, forage, or 
wood products under high level management. 

RESPONSE: NIA. No additional acreage is being added to the permit. 

B) Where the narrative ofland capability and productivity employs the U.S.D.A Natural Resources 
Conservation Service (NRCS) Land-Capability Classification (Agriculture Handbook No. 210) in 
conjunction with the soil information provided under Part II 12) of this part, soil interpretation 
sheets or published soil survey or complete soil information chart for productivity from Circular 
1156 are to be submitted for each soil type occurring in the permit area. 

RESPONSE: NIA. No additional acreage is being added to the permit. 

7) Provide a description of the existing land uses and land classifications under local Jaw, if any, for the 
proposed permit and adjacent areas. 

RESPONSE: NIA. No additional acreage is being added to the permit. 

8) Provide fish and wildlife resource information for the proposed permit area and any adjacent areas. Prior to 
initiation of studies to obtain fish and wildlife resource information, the applicant must contact the 
Department for a determination of what fish and wildlife resources information will be required. Pursuant 
to 62 Ill. Adm. Code I 784.2l(a)(l) and (2), the Department will determine the level of detail and the areas 
of study. Site-specific resource information will be required by the Department if either the permit area or 
adjacent area is likely to include threatened or endangered species or their critical habitats or habitats of 
unusually high value for fish and wildlife. 

The applicant should complete the description of plant communities within the permit area and adjacent 
area, requested in Part II 9), below, prior to contacting the Department for a determination of the fish and 
wildlife resource information. 

RESPONSE: NIA. No additional acreage is being added to the permit. 
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9) Give a description of the plant communities within the proposed permit area and delineate on a vegetation 
map the vegetative types occurring within the proposed permit area and within any proposed reference area. 
\Vhere a map or aerial photograph is required, provide coverage of sufficient adjacent areas to allow 
evaluation of vegetation as important habitat for fish and wildlife for those species offish and wildlife 
identified under Section 1784.21. The description shall include information adequate to predict the 
potential for reestablishing vegetation. 

RESPONSE: NIA. No additional acreage is being added to the permit. 

10) A) Pursuant to 62 Ill. Adm. Code l 783.12(a), provide a description of the cultural, archeological 
and historic resources listed or eligible for listing on the National Register of Historic Places and 
any known archeological features within the proposed permit, adjacent areas, and shadow area 
(for planned subsidence). The description of the cultural, historic and archeological resources 
occurring within the permit area and adjacent areas shall be based upon available data, including 
data of State and local archeological, historical and cultural preservation agencies. 

RESPONSE: NI A. No additional acreage is being added to the permit. Cultural, archeological 
and historic resources have been identified previously for Permit 3 7 5. 

B) I) Pursuant to 62 Ill. Adm. Code 1783.12(b): 

a) State whether there is a substantial likelihood of currently unknown resources 
which would be eligible for the National Register of Historic places within the 
proposed permit, or adjacent areas or shadow area (for planned subsidence). 

RESPONSE: NIA 

RESPONSE: NI A 

b) Provide a plan detailing the manner in which the applicant to enable the 
Department to identif)• and evaluate such resources will gather additional 
information. 

2) Please Note: If the Department determines that the Part II 10) A) resource information is 
not adequate to make the required finding under 62 Ill. Adm. Code l 773.15(c)(l2) 
because information available to the Department indicates a substantial likelihood of 
currently unknown resources within the permit area or adjacent areas which would be 
eligible for the National Register of Historic Places, the Department will require the 
applicant to submit additional information to enable the Department to identify and 
evaluate the potential resources. Such information might include the results of field 
investigations of the permit area and adjacent area if it is determined by the Department, 
in consultation with the Illinois State Historic Preservation Agency, that the field 
investigation will provide the information required under Part II !0)A). 

RESPONSE: NIA. Information has been previously submitted for Permit 375. 

C) For the permit area and/or shadow area (for planned subsidence) locate on the vegetation map or 
the land use map the following: 
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The boundaries of any publicly owned parks, locations of any cultural resources, historical 
resources listed or eligible for listing on the National Register of Historic Places. 

RESPONSE: NIA. No additional acreage is being added to the permit. 

D) Provide a map showing the location ofknow/Archeological site(s) listed on or eligible for listing 
on the National Register of Historic Places. Provide identifying field markings to be employed to 
insure that the site(s) will not be disturbed by surface coal mining and reclamation operations. The 
map is to be submitted in separate cover from the rest of the application. The Department will 
hold the map as a confidential document. 

RESPONSE: NIA. No additional acreage is being added to the permit. 

E) Provide a plan for publicly owned park(s), or place(s) identified above in paragraph(c) that may be 
adversely affected by the proposed operation describing the measures to be employed: 

RESPONSE: NIA. No additional acreage is being added to the permit. 

1) To prevent adverse impacts caused by underground mining related activities including, 
but not limited to, loss or destruction of historic artifacts and damage to historic structures 
or property; or 

RESPONSE: NIA. No additional acreage is being added to the permit. 

2) If valid existing rights exist or joint agency approval is to be obtained under 62 Ill. Adm. 
Code l 76l.12(e), to minimize adverse impacts. 

RESPONSE: NIA. No additional acreage is being added to the permit. 

11) For the permit area and/or shadow area (for planned subsidence) locate on the vegetation map or land use 
map the boundaries of any public or private cemeteries or Indian burial grounds. 

RESPONSE: NIA. No additional acreage is being added to the permit. Information has been 
previously submitted for Permit 375. 

12) A) Provide the location of surface and subsurface man-made features within, passing through, or 
passing over the proposed permit and shadow areas on the premining land use map or other 
designated map. 

RESPONSE: Refer to Map 6 S.F., Operations Plan Map. 

Such features should include but are not limited to major electric transmission lines, pipelines, 
agricultural drainage tile fie]ds, gas and oil wells, and water wells. For gas, oil and water wells 
provide the depth, if available, of the well. 

RESPONSE: NIA. No additional acreage is being added to the permit. Water well information 
has been previously submitted for Permit 375. 

B) Provide the elevation and location of all monitoring stations used to gather data for water quality 
and quantity, fish and wildlife, and air in preparation of the application. 
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RESPONSE: NIA. Information has been previously submitted for Permit 375. 

13) Soils Infonnation Map 

A) Does the submitted soils map represent a map developed by the Natural Resources Conservation 

Service? 
Yes X No ___ _ 

If no, explain. If SCS map has been modified, explain (Example - photographically enlarged; soil 

map units recorrelated; area affected after initial mapping). Soil map scale must be I" = 400' 

unless otherwise approved by the Department. 

RESPONSE: NIA. No additional acreage is being added to the permit. The Soil Resources 

Map 5, previously submitted for Permit 375, was prepared using the map 

contained in the Williamson County Soils Report (Published in May 1959) 

combined with more recent field map sheets provided by the USDA Natural 

Resources Conservation Service. Williamson County is cunently being remapped 

by NRCS, and they provided the most recent information available for the permit 

area. 

The Soil Resources Analysis Plan (Attachment II.13.A) contains detailed 

information of the soils within the pem1it. 

B) Are any of the identified map units correlated as prime farmland by SCS criteria? 

Yes X No -----

If yes, provide acreage by completing soil information chart. 

RESPONSE: NIA. No additional acreage is being added to the permit. Previously submitted 

for Permit 375. 

C) Submit, by completing soils information chart, acreage totals of each map unit (soil type and slope 

classification) and land use capability classes in the permit area and the percent slope range of each 

lettered slope classification used on the soil map. 

RESPONSE: NIA. No additional acreage is being added to the permit. Previously submitted 

for Pennit 375. 
D) Indicate the average topsoil thickness of each of the soil map units to be affected. Locate on soils 

map the test holes for soil horizon thickness sampling. The topsoil replacement thickness (inches) 

will be ___ _ 

RESPONSE: NIA. No additional acreage is being added to the permit. Previously submitted 

for Permit 375. 

E) List the soil types and acreages of areas that will require the B and/or portions of the C horizon to 

be removed and replaced in order to establish the root medium necessary to achieve soil 

productivity consistent with the proposed post-mining land use. 

Alternatively, a narrative description explaining why specific soil type acres information for 

reclamation plan achievement is not necessary may be provided instead. 
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RESPONSE: NIA. No additional acreage is being added to the permit. Previously submitted 

for Permit 375. 

F) Are selected overburden materials proposed to be used in lieu of or as a supplement to the A­

horizon? 

Yes_~X~ __ No ____ _ 

If yes, provide the appropriate information required under Section 1785.2l(b). Also, identify 

source of the substitute materials and the topsoils to be substituted away from on a separate soils 

map unless the Department grants permission to describe the area in narrative form or to use the 

soils map provided in Part II 13(A). Explain why the proposed plan will provide the best available 

material of equal or better quality than present topsoil or surface existing material. This section 

must be addressed when reaffecting previously disturbed areas. 

RESPONSE: The topsoil will be segregated for use in final reclamation. Bottomland alluvium 

for the Belknap series will be used to provide supplemental topsoil for use in 

reclamation. Rooting media will consist of B/C mix of subsoil, loess, and glacial 

till obtained on the upland areas for use as a single-lift cover for the refuse 

materials. 

A topsoil/subsoil removal plan and storage area has been submitted under a 

separate IBR application. 
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Part III 

HYDROGEOLOGIC INFORMATION 

I) Regional Hydrogeologic Characteristics 

As described in Illinois State Geological Survey Circulars 192,198,207,212,222,225,232,248, Coop I, 

etc., other sources or personal knowledge provide the following required hydrogeologic information. 

A) Describe the major and minor surficial aquifers of the permit area and adjacent areas. 

RESPONSE: The following information was previously listed in Permit 375. 

Major surficial aquifers - None 
Minor surficial aquifers - Scattered sand and gravel in the Saline River and Big 

Muddy River valleys and their larger tributaries. 

B) List the major and minor drift, bedrock valley, and buried bedrock valiey aquifers of the area. 

RESPONSE: The following infom1ation was previously listed in Permit 375. 

Major drift aquifers - None. 
Minor drift aquifers - Drift filled valleys associated with the Saline River and Big 

Muddy Rivers and their larger tributaries; and isolated sand and gravel lenses 

contained within glacial till. 
Major bedrock valley aquifers - None. 
Minor bedrock valley aquifers - None. 
Major buried bedrock valley aquifers - None. 
Minor buried bedrock valley aquifers - Big Muddy River Buried Valley system. 

C) List the major and minor bedrock aquifers in the area. 

RESPONSE: The following information was previously listed in Permit 375. 

Major bedrock aquifers - None. 
Minor bedrock aquifers - Pennsylvanian age coal seams, limestones and 

sandstones; and Mississippian age limestones. 

D) List the generalized water yield, supply, and potential use of these aquifers. 

RESPONSE: The following infom1ation was previously listed in Permit 375. 

The proposed mine is located in the glaciated upland area of northern Williamson 

County. It is situated at the headwaters of the major drainage systems of the 

region. In this area, no specific geologic unit has been identified as a major 

surficial aquifer. According to Illinois State Geological Survey (ISGS) Circular 

212, "the best potential sources of large supplies of water are sand and gravel 

deposits in the major valley systems. Unfavorable conditions generally prevail 

elsewhere because water yielding sand and gravel is absent, the bedrock 

formations are tight, or the available groundwater is of poor quality." No major 
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aquifers exist in the permit or adjacent area. However, minor surficial aquifers 

associated with a few drift-filled valleys north and west of the permit area may, in 

some instances, be capable of supplying enough water for relatively small 

commercial, industrial, municipal or in-igation purposes. Sand and gravel 

aquifers, where present, generally yield 20 gallons per minute or more. The 

Pennsylvanian and Mississippian age bedrock aquifers can usually provide only 

enough water for individual domestic supplies. Yields from wells completed in 

these formations are usually less than 10 gallons per minute with yields less than 5 

gallons per minute common. The low permeabilities of the Pennsylvanian System 

rocks cause the water in the deeper formations to be highly mineralized. 

Therefore, some deeper bedrock aquifers may contain water whose quality is 

unsatisfactory without expensive treatment and, generally, are not developed. 

Recharge to these bedrock aquifers is primarily from precipitation which 

percolates into and through the overlying unconsolidated materials. Recharge 

primarily takes place at outcrop areas for the various bedrock units. 

2) Area Specific Hydrogeologic Characteristics 

A) !) -Provide a description of the areal and structural geology of the permit, shadow area and 

adjacent areas for the deeper of either the stratum immediately below the lowest coal seam to be 

mined, or any aquifer below the lowest coal seam to be mined which may be adversely impacted 

by mining. Provide logs showing the lithologic characteristics including physical properties and 

thickness of each stratum and the location of groundwater where encountered. Provide location 

and elevations of test borings or core samplings on pre-mining land use map or other designated 

map. 

RESPONSE: The following information was previously listed in Permit 375. 

The proposed mine is located in the southern part of the Illinois Basin. The two 

principal coal seams with mineable thickness are the Herrin No. 6 and the 

Springfield No. 5 Seam, and a part of the Carbondale Formation of the Middle 

Pennsylvanian Age. All overlying strata up to the unconsolidated soils also 

belong to the Pennsylvanian System. The soils materials were deposited in the 

Pleistocene and measures about 20 feet. The soils zone consists of clays and does 

not perform well as an aquifer. 

There are no major aquifers in the mine area or in the adjacent area. The 

Pennsylvanian sandstones and limestones may be considered as minor aquifers 

with low permeability and porosity and is highly mineralized. Yields are low in 

the range of 1 to 10 gallons per minute. Use of these resources would be minimal 

due to depth from the surface and the requirement for deep wells. 

Regional dip for the Hen-in No. 6 seam is to the n01iheast at less than one percent. 

However, variations occur locally in the strata as evidence from the sun-ounding 

mines in the No. 6 Seam. The depth to the No. 6 Seam ranges from 450 vertical 

feet to 600 vertical feet with seam floor elevation ranging from 90 feet above 

MSL in the southwest comer of the shadow area an elevation of 70 feet below 

Revised by sm, UCM-1 - Part III, Version 1/91, page 2 



R20176

MSL in the northeast corner. The Springfield No. 5 Seam is located 

approximately 80 feet below the No. 6 seam with the interval ranging from 70 feet 

to 90 vertical feet. 

The Herrin No. 6 seam is overlain by a gray shale regionally identified as the 

Energy Shale. The thickness ranges from zero to 18 feet as found in the drillholes 

in the mining assignment. This gray shale is silty material. Above the Energy 

Shale is a black shale regionally identified as the Anvil Shale. This shale has silty 

material. TI1e thickness of the Anvil Shale is zero to 8 feet as found in the 

corehole data. The Brereton Limestone is found as the next unit above the Anvil 

Shale. This limestone is described as hard. It ranges in thickness from 3 feet to 

10 feet. 

The immediate floor of the Herrin No. 6 seam is described as claystone. This 

material ranges in particle size from very silty at the top of the material to grainy 

at the bottom. The thickness ranges from 3 inches to 4 feet. Beneath this 

mate1ial, the floor material grades to sandy shale and then limestone. 

The Springfield No. 5 Seam roof rock is composed of the Dykersburg Shale. This 

shale is thick (up to 40 feet above the coal) and consists of silty, non-marine 

material. 

The Springfield No. 5 Seam floor consists of a claystone that ranges in particle 

size as silty in the top to sandy in the bottom. The material eventually grades into 

sandstone. Some portions of the floor contains limestone nodules. 

The coreholes were originally drilled by Madison Coal Company in the 1920's 

and were preserved by the Illinois State Geological Survey. The descriptions of 

this data are detailed and the information is consistent to the drillhole data that 

was produced in 2004 (8312CP). 

2) Provide chemical analyses of each stratum down to and including the deeper of either the 

stratum immediately below the lowest coal seam to be mined or any aquifer below the 

lowest coal seam to be mined which may be adversely impacted by mining. 

The analyses shall identify those strata that may contain acid or toxic-forming or 

alkalinity-producing materials and detennine their content. 

RESPONSE: Refer to the previously submitted information in Permit 375. 

3) Provide coal seam(s) name and number and an analysis of the coal seam(s) as to total 

sulfur and pyritic sulfur. On the pre-mining land use, operation, or other designated map 

show all coal crop lines and the strike and dip of the coal to be mined. 

RESPONSE: Refer to the previously submitted infonnation in Pennit 375. 
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4) For room and pillar mining operations, the thickness and engineering properties of clay or 

soft rocks such as clayshale, if any, in the stratum immediately above and below each coal 

seam to be mined. 

RESPONSE: Refer to the previously submitted infom1ation in Permit 375. 

5) Applicants may request that the Department waive in whole or in part the information 

required under questions 2 thru 4 above. Waiver requests should be submitted to the 

Department for review prior to submission of an application. Applications containing 

unapproved waiver requests may result in prolonging the application review or in 

application denial. 

RESPONSE: Refer to the previously submitted information in Permit 375. 

B) Ground Water Information 

1) Provide the location on the hydrologic or other designated map, and ownership of existing 

v,reJls, springs, and othei ground vvater resources for the pennit area and adjacent area. 

RESPONSE: Refer to the previously submitted information in Permit 375. 

2) Provide a description of seasonal ground water quality including at a minimum the 

following: 

pH 
total dissolved solids 
hardness 
alkalinity 
acidity 
sulfates 
total iron 
total manganese 
total chlorides 

RESPONSE: Refer to the previously submitted information in Permit 375. 

3) Provide a description of seasonal ground water quantity including at a minimum the 

appropriate rates of discharge or usage and the elevation of potentiometric surface of the 

coal to be mined, and in each water-bearing stratum above the coal to be mined, and in 

each water-bearing stratum below the coal to be mined which may be potentially 

impacted. 

RESPONSE: Refer to the previously submitted information in Permit 375. 

C) Surface Water Infonnation 

I) Provide the name, location, ownership, and description of all surface water bodies, lakes, 

streams, impoundments, and springs \Vithin and adjacent to the proposed permit and 

shadow areas. Provide the location of any discharge or drainage into any surface water 

bodies listed above. 

RESPONSE: Refer to the previously submitted information in Permit 375. 
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2) Provide for surface water bodies listed under 2)( c )(]) above information on surface water 

quality and quantity sufficient to demonstrate seasonal variation and water usage. 

a) Water quality description shall include at a minimum, baseline infonnation as 

follows: · 

pH 
total suspended solids 
total dissolved solids 
alkalinity 
acidity 
sulfates 
total iron 
total manganese 
total chlorides 

RESPONSE: Refer to the previously submitted information in Pen11it 375. 

b) Water quantity description shall include at a minimum base information on 

seasonal flow rates. 

RESPONSE: Refer to the previously submitted information in Pen11it 375. 

D) Protection ofHydrologic Balance 

1) The applicant shall provide a determination of the probable hydrologic consequences, 

(PHC) of the proposed shadow operations, on the proposed pennit area, and adjacent 

areas with respect to the hydrologic regime and water quality and quantity in surface and 

ground water systems under all seasonal conditions. The determination of PHC shall 

include findings on the following: 

a) Will the proposed surface coal mining and reclamation operations have adverse 

impacts to the hydrologic balance; 

RESPONSE: Refer to the previously submitted information in Permit 375. 

b) Are acid forming or toxic forming materials present that could result in 

contamination of surface and/or ground water supplies; 

RESPONSE: Refer to the previously submitted info1mation in Pen11it 375. 

c) Will the proposed surface coal mining and reclamation operations result in 

contamination, diminution or interruption of an underground or surface source of 

water within the proposed permit or adjacent areas which is used for legitimate 

purposes; and 

RESPONSE: Refer to the previously submitted information in Permit 375. 

d) What impact(s) will the proposed surface coal mining and reclamation 

operations have on including, but not limited to the following parameters: 

RESPONSE: Refer to the previously submitted information in Permit 375. 
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i) Sediment yield from the disturbed area; 

RESPONSE: Refer to the previously submitted information in Permit 375. 

Sediment yield will increase somewhat from the disturbed area during 

construction of the refuse facility. However, sediment control ditches ,vill limit 

the off-site sediment movement. The ditches will be constructed and maintained 

to insure the effluent standards will be met. Within a few years after mining has 

ceased and reclamation is completed, sediment yield is expected to return to 

approximate pre-mining levels. 

ii) Acidity; 

RESPONSE: Refer to the previously submitted information in Permit 375. 

iii) Total suspended solids; 

RESPONSE: Refer to the previously submitted information in Permit 375. 

Total suspended solids, like sediment yields, will increase somewhat during 

construction activities. However, drainage from disturbed area will be passed 

through sedimentation ditches to insure effluent standards will be met. Within a 

few years after mining has ceased and reclamation is completed, total suspended 

solids should return to approximate pre-mining levels. Post-mining suspended 

solids concentrations may actually be lower due to the conversion of some pre­

mining cropland areas to other land uses that are less susceptible to erosion. 

iv) Total dissolved solids; 

RESPONSE: Refer to the previously submitted information in Permit 375. 

v) Flooding or stream flow alterations; 

RESPONSE: Refer to the previously submitted information in Permit 375. 

vi) Availability of surface and ground water; and 

RESPONSE: Refer to the previously submitted information in Permit 375. 

2) The Department will review permit revision applications to determine whether a new or 

updated PHC determination will be needed. Prior to submission of a pe1mit revision 

application, applicants must contact the Department for this determination. Sufficient 

information on the proposed revision must be submitted with the request for the PHC 

dete1mination to allow the Department to make its determination. 

RESPONSE: Refer to the previously submitted information in Permit 375. 

Revised by srn, UCM-1 -Part III, Version 1/91, page 6 



R20180

3) Surface Water l\1onitoring Program 

a) Has an N.P.D.E.S. pennit been applied for? 

Yes X No ____ _ 

RESPONSE: NPDES Permit has been issued. Additional copies of this revision has been 

submitted to IEP A for review. 

b) I) Has an N.P.D.E.S. pennit been obtained? 

Yes ____K _ No __ _ 

If yes, give the pennit number, the date issued1 the expiration date, and the 

number of discharge points monitored. If additional discharge points are 

proposed by this application, list discharge numbers. Locate on the Water 

Monitoring Map and number all discharge points for the proposed permit 

area. 

RESPONSE: NPDES Permit No. IL0077666 was issued on June 28, 2005. The permit will 

expire on July 1, 2010. The permit was issued for eight discharge points. 

2) In accordance with 35 IIJ. Adm. Code 406.!0l(b), is the applicant 

requesting that monitoring and reporting be on the basis of grab samples? 

Yes X No -----

c) Are N.P .D.E.S. reports to be submitted to satisfy the reporting requirements? 

Yes X No ____ _ 

If yes, provide the NPDES monitoring program including sampling method, 

sampling frequency and parameters to be analyzed. If not, submit a proposed 

monitoring and reporting program. Discharge infonnation sheet is given in 

Schedule A and/or form 2C or 2D. Schedule A should be completed for all 

proposed discharge points. An estimate of the expected discharge concentration 

for each listed parameter must be indicated (or marked NIA) and a basis for that 

estimation provided. 

RESPONSE: Refer to the previously submitted information in Permit 375. 

If ammonia is to be utilized in wastewater treatment, indicate the discharge(s) 

resulting from this treatment and provide an estimate of the expected 

concentration (mg/I) of ammonia nitrogen (as N) from the discharge(s). 

RESPONSE: NIA Ammonia will not be used for the treatment of wastewater. 

d) Give a brief description of the water sampling and flow measurement equipment 

which will be used to monitor the discharges. 

RESPONSE: Refer to the previously submitted information in Permit 375. 

e) List the name and address of the laboratories which will perform the effluent and 

ground water sampling analyses. 
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RESPONSE: Refer to the previously submitted information in Permit 375. 

f) Discuss the expected impact this mining operation will have on surface water flows 

and quality and the effect this will have on downstream water uses. 

RESPONSE: During construction, the refuse operation is expected to have an attenuating effect 

on the peak discharges of surface water flows in streams downstrean1 of the mine 

due to the retention of surface water runoff in sedimentation ditches. The effects 

on water quality will be negligible because the percentage of the watershed to be 

disturbed by the mining operation is small compared to the total watershed of 

receiving stream. Erosion and sediment control measures will be applied to 

minimize contamination of surface runoff. Sediment loading in wet weather may 

actually improve over pre-mining conditions as a result of good management 

practices by establishing and maintaining vegetative cover in areas that are 

currently cropland, construction of sedimentation ditches, and decreasing peak 

flows and velocities by intercepting and retaining stonn water runoff. Runoff 

from disturbed areas will pass through properly designed and approved sediment 

ditches before release and will meet appropriate quality criteria (NPDES). 

Therefore, downstream water uses should not be adversely impacted. 

g) Is this proposed mining area covered by existing !EPA Subtitle D permits? 

Yes No X ~~--

If yes, 

1) 

2) 

List the permit number(s) 

Do the proposed mining boundaries exactly coincide with !EPA 

permitted boundaries? 

Yes_~X~ __ No 

(Ifno, delineate the IEPA Subtitle D permitted boundaries on the Water 

Monitoring Map). 

h) Are the TDS related conditions requested under 35 Jll. Adm. Code 406.203 

(from water quality requirements of Subtitle 3 for the discharge of total dissolved 

solids, chloride, sulfate, iron and manganese)? 

Yes _...,X"'--__ No ____ _ 

If yes, provide the following: 

1) Show tliat the discharge(s) will not cause an adverse effect on the 

environment in and around the receiving stream, by either: 

RESPONSE: Refer to the previously submitted information in Pennit 375. 
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a) Demonstrating that the discharge will contain a concentration 

less than or equal to 3,500 mg/1 sulfate and 1,000 mg/1 

chloride; or, 

RESPONSE: By utilizing sound engineering and mining practices, no adverse effects on the 

enviromnent or in the vicinity of the receiving stream will occur. There are no 

public water supplies within the proposed Coal Refuse Disposal Facility No. 2, 

therefore no adverse effects are anticipated. By complying with the effluent 

limitations, the minimization of total dissolved solids, chloride, sulfate, iron and 

manganese will be achieved. 

b) through actual stream studies. 

2) Show that the discharge(s) will not adversely affect any public water 

supply. 

RESPONSE: There no known water supplies located within the proposed Coal Refuse Disposal 

Facility No. 2. The public water supply for this area originates from Rend Lake, 

over IO miles to the northwest. 

3) Provide a detailed discussion of how you intend to comply with the 

good mining practices of35 Ill. Adm. Code 406.204. 

RESPONSE: The proposed Coal Refuse Disposal Facility No. 2 has been designed so that all 

surface runoff from the refuse area will be collected and routed to sediment 

control structures for treatment prior to release. Water quality will be monitored 

to insure that all discharges from the refuse area comply with the NPDES effluent 

limitations prior to discharge. Covering the refuse disposal areas with 

topsoil/subsoil will protect the material from the effects of oxidation and erosion 

to minimize the potential for impacts to surface and ground water resources. 

4) Ground Water Monitoring Program 

a) Describe in detail a proposed monitoring plan that will measure the amount and duration 

of any changes to the ground water system resulting from the mining operation. 

Parameters to be monitored are given in Schedule B. Monitoring should be on a quarterly 

basis with reports due within one month of the end of each quarter as follows: 

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

Report Due 
May 1 
August 1 
November 1 
February 1 

RESPONSE: Seven (7) monitoring wells have been installed around the perimeter of the 

surface effects area to gather baseline information about the shallow ground water 

resources in the permit area. Of these seven wells, GW-6 has been continually 

dry. Therefore, the permittee is requesting that this well be abandoned and 

deleted from the monitoring program. 
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A new ground water monitoring well has been installed. GW-8 was proposed by 

in a previous revision. The well was installed on April 17, 2007 by Holcomb 

Foundation Engineering Co., Inc. Additional information is provide in Schedule 

B. 

Additional wells may be installed in the future if necessary to demonstrate 

compliance with the established ground water quality standards. Future wells will 

be located and installed at prescribed distances from regulated activities. Samples 

will be collected and preserved in accordance with IEP A standards and delivered 

to the laboratory for analysis. Quarterly water quality rep01is will be prepared and 

submitted to the Department within one month of the end of the each calendar 

quarter in accordance with the prescribed reporting period. 

Designated# (Shown on Map) 

; i / -.. -- > ··•· 
Ownership\ ~all)_~;&¢.~~-~~:~: 
;_ ,< ·-• · ..•• , . •. • . • ·,, ••. 

GroundE!cVatioll:(MSL) -~-- - - -:_::< 

Water.E~~vation (MSL) . ,·:-. - - - , 

Type & SizC of Casing_. · :·· ·•--

Type & Capacity Of Pump -. : -

Pumping Rate-(gpm) /drawdOwn (ft) 

,Type,of Pipe - .:·. -

Magnesium·(mg/1) : . : .. ~ _ .. 

MllnganCsc.{mg/1) . · .. ; :._, --' . 

Sodium (mg/I) .- .. -. 

Zinc (mg/I) 
-

Chloride (mg/I) -- . 
-

·. Fluoride (mg/I) ----' .. 

Nitrate (mgfl)' -'. .. · ---- .,' . __ 

Sulfate (mg11r,' -

Acidity (mgn) .. - ._ _7 -·. 

Alkalinity (mgn) 
. . . .. 

Total Hardness (mg/I as CaCOj) . _ 

Total Dissoh•cd Solids (ROE) 

Conductivity ---=- ,, . 

Field pH _. 

Field Temperature (deg. F) -- . 

SCHEDULER 

GW-8 
Williamson Energy LLC 

430 Harper Park Dr.-Suitc A 

Beckley, WV 25801 

SE,SE Sec. 12, T.8S, R.3E 

435.5 

428.5 

Shallow Unconsolidated 

4"PVC 

NIA 

NIA 

NIA 

Bailer 

Average 

NIA 

N/A 
NIA 

NIA 

NIA 

NIA 
NIA 
NIA 
N/A 

NIA 
NIA 
NIA 
N/A 

NIA 

NIA 
NIA 

NIA 
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Additional drilling has been performed to verify the presents of a band of 

sandstone approximately IO foot thick, which according to the Regulation 

620.210 a) 3) may indicate a potential potable resource groundwater aquifer. The 

sandstone was logged in Drili Hole 8312CG located near the mouth of the slope 

entry. Using a thin band of coal located beneath the sandstone as a geologic 

marker, the additional drill holes have been drilled within the boundary of the 

Proposed Coal Refuse Disposal Facility No. 2. These new drill holes did not 

encounter a sandstone strata having a thickness of 10 feet or more. 

Refer to Attachment III.2.D.4.a. for the boring logs, pem1eability test results, 

pictures of the rock cores, general notes, and the unified soil classifications . 

. Refer to Coal Refuse Area Borehole Location Map & Underlying Thin Coal 

Seam's Stmcture Map (Drawing No. B07-038-Ml3), Sandstone Unit Isopach 

Map (Drawing No. B07-038-Ml2), Geologic Cross Section A-A' (Drawing No. 

B07-038-Ml 1), Geologic Cro 

ss Section B-B' (Drawing No. B07-038-El 1), Geologic Cross Section C-C' 

(Drawing No. B07-038-El2), Geologic Cross Section D-D' (Drawing No. B07-

038-El3), Geologic Cross Section E-E' (Drawing No. B07-038-EI0), Geologic 

Cross Section F-F' (Drawing No. B07-038-E9), and Geologic Cross Section G-G' 

(Drawing No. B07-038-E8) for the geologic infom1ation. 

b) Provide a drilling log and completion information and/or a diagram of each well proposed 

as a monitoring well. 

RESPONSE: Refer to Attachment III.2.D.4.b. 

c) Locate wells and springs, on or within 1/2 mile of the pennit area and shadow area on a 

hydrologic map. If any of these wells are to be employed for monitoring, designate on 

hydro logic map and complete Schedule B. 

RESPONSE: N/ A. Refer to the previously submitted information on Map 4 SF, Hydrologic 

Infom1ation Map for Permit 375. 

d) Discuss any reported problems of maintenance, or ground water quantity and quality 

which have occurred at the wells and springs listed above. 

RESPONSE: Refer to the previously submitted information in Pem1it 375. 

e) Will this operation have any discharges to, or pump water from abandoned underground 

mines? 

Yes _____ No --"X-"---

If yes, submit a detailed discussion. 

Revised by sm, UCM-1 - Part Ill, Version 1/9 I, page 11 



R20185

5) Identify the general land uses of the watersheds upstream of the proposed pennit area and any potential 

pollution sources which could significantly affect the stream quality at the mine area. 

RESPONSE: The upstream land uses include pasture, forest, cropland and rural residential. 

There are no known sources of pollution that could significantly affect stream 

quality. Runoff from agricultural fields could contain herbicides and pesticides 

used using in the fanning operations. 

6) Provide names and addresses ofall public water supplies within ten miles of the proposed pennit 

boundaries. 

Name 
Distance from 

LocationMine Boundary 
Type 

(surface or well) 

RESPONSE: The pem1it area is served with public utility water by the Corinth Water District. 

The source of the water supply for Corinth Water District is Rend Lake, which is 

more than 10 miles from the permit area. There are no other known public water 

supply sources within ten miles of the permit boundary. 

7) Discuss the possible effects that this mining operation will have on the above-listed public water supplies 

and explain what precautions will be taken to prevent an adverse impact from occurring. 

RESPONSE: Refer to the previously submitted infonnation in Permit 375. 

8) Locate on the hydro logic map or other designated map all private water supplies and private water wells 

within 1/2 mile of permit area and within the permit and shadow areas itself. 

RESPONSE: Information has been previously submitted for Permit 375. 

9) Locate on the hydrologic map existing surface and ground water discharges into underground mines. 

RESPONSE: Refer to the previously submitted information in Permit 375. 

IO) Provide the locations of water supply intakes for current users of surface water flowing into, out of, and 

within a hydrologic area defined by the Department. 

RESPONSE: Refer to the previously submitted infonnation in Permit 375. 
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PART III ATTACHMENT III.2.D.4.a - SOIL BORING 
AND ROCK CORING REPORT 
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SOIL BORINGS AN ROCK CORING 
POND CREEK MINE NO. 1 

PROPOSE REFUSE DISPOSAL FACILITY NO. 2 
WILLIAMSON COUNTY, ILLINOIS 

PURCHASE ORDER NO. 3149 

Prepared for: 

Williamson Energy, LLC 
430 Harper Park Dr. 

Beckey, West Virginia 

Prepared by: 

HOLCOMB FOUNDATION ENGINEERING CO. 
Carbondale, Illinois 

618-529-5262 

April 25, 2007 

HFE File Number: H-05278 
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_[ 

HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS - BITUMINOUS - CONCRETE - INVESTIGATIONS AND TESTING 

April 25, 2007 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

Williamson Energy, LLC 
430 Harper Drive 
Beckley, West Virginia 25801 

Attention: Mr. James Plumley 

Re: Soil Borings and Rock Coring 
Pond Creek Mine No. 1 

www.holcombengineering.com 

MAILING ADDRESS 
RO. Box 88 

Carbondale, IL 62903 

Propose Refuse Disposal Facility No. 2 
Williamson Connty, Illinois 
HFE File H-05278 
Purchase Order No. 3149 

Dear Sir: 

618-529-5262 
800-333-17 40 

FAX 618-457-8991 

From April 10 to 18, 2007, we drilled seven soil borings at this site. Boring coordinates 

and groimd line elevations are indicated on top of each Boring Log. Dnring chilling 

operations, we advanced the bore hole with hollow stem augers to rock, and cored the 

rock continuously to depths ranging from 35 to 60 feet below the existing ground line. 

Upon completion of drilling operations, five of the soil borings were grouted with 

bentonite. A 2" diameter PVC pipe was inserted to the bottom of Bo1ings #5 and #7 to 

keep the bore holes open for further tests. 

A permeability test was performed on the sandstone encountered in Boring #1 from 39 to 

40 feet in depth. Results of this penneability test are attached. 

Enclosed herewith are the Boring Logs and Core Pictures. If you should have any 

questions, or if we can be of further assistance, please feel free to contact us at your 

convemence. 

Sincerely, 

H01!:f1! FOi"IDATION ENGINEERING CO. 

V i1/L-



R20190
Holcomb Foundation N 426451.59675 
Engineering Co. LOG of BORING J_ E 360239.04060 
PO Box 88 Carbondale llllnols 

Unconfined Compressive Strength (Tons/Sq. Ft.) 

• m 

4 
0 

1 2 3 5 6 1, 
C 

Description of Material -" 0 

Water Content (%) m 0 ;;; u. a. 
z E i5 

-----------0------------ E m 0 m V) 

Standard N Penetration, Blows/Ft. .c 0. 0. 
0. E m E 

3o X 
a. 

m 0 ~ 0 
Surface Elevation 

10 20 40 50 60 0 V) >- V) 481 .8 

4" Topsoil 

,Brown Silty CLAY (CL) with sand 
I Brown Mottled Gray Silty CLAY (CL) 

with sand and pebbles 

I 10 

Gray Weathered SHALE 

I 20 ,6" Limestone 
I 1 re Gray Sandy SHALE 

I 
2 re 

I I 
30 

3 
I 

re 

I 

4 re Gray Sandstone 

40 
5 re 

I 

I 6 
I I 

re Gray SHALE 

I 
I 50 

I 7 re 
1, COAL 

I K Gray SHALE 
I End of Boring @ -55.0' 

60 

I 

I 
I I I 70 

I I 

I 
I I I 

Ground Wah1r Data 

Ground Water Encountered @ 18.0' During Drilling. 

Project: Proposed Coal Refuse Disposal Facility Dote of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 1 2, 2007 

Client: Williamson Energy, LLC 
Project No. 

Beckly, West Virginia H-05278 
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Holcomb Foundation N 428637.14010 
Engineering Co. LOG of BORING 2- E 360254.28017 
PO Box 88 C-rbond,..le Illinois 

Unconfined Compressive S1rength (Tons/Sq. Ft.) 

• • 
4 5 

0 

1 2 3 6 -;; C 

Description of Material • 0 

Water Content (%) • 0 a. .; u. z E i5 
-----------0------------ ·= • 0 • en 

Standard N Penetration, Blows/Fl. .c a. a. 
a. E • E 

30 X 
a. • 0 ~ 0 

Surface Elevation 
10 20 40 50 60 

0 V) I- en 446.3 

4" Topsoil 
Brown Mottled Gray Silty CLAY (CL) 

I 
Brown Silty CLAY (CL) with sand 
and pebbles 

I I 10 

I 20 
Brown Sandy SHALE 

1 re 

I 
I Gray SHALE 

2 re 4.5" Sandstone Seam @> -27.5' 
I 30 

3 re 

I 15
11 

COAL 
I 4 re Gray SHALE 

40 
End of Boring @> -40.0' 

I I I 

I I 50 

7 
I 

I 

I 60 

I 
I I I 

7 
I 

70 

I I 

Ground Weier Data 

Ground Water Encountered @> -16.0' During Drilling. 

Project: Proposed Coal Refuse Disposal Facility Date of Boring 

Pond Creek Mine No. 1 Williamson Countv, Illinois April 1 2, 2007 

Client: Williamson Energy, LLC 
Project No. 

Beckly, West Virginia H-05278 
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Holcomb Foundation N 430497 .44353 
Engineering Co. LOG of BORING _3_ E 360292.39822 
PO Box R8 Carbondale Illinois 

Unconfined Compressive Strength (Tons/Sq. Fl.) 

l • • 
4 

0 

1 2 3 5 6 - C 

Description of Material • • 0 

Wafer Content (¾) • 0 0. -;; ... z E iS 
-----------0------------ ·= • 0 • "' 

Standard N Penetration, Blows/Ft. .c 0. 0. 
0. E • E 

30 X 
a. • 0 ~ 0 

Elevation 
10 20 40 50 60 C "' I- "' Surface 435.4 

3,, Topsoil 

Gray Mottled Brown Silty CLAY (CL) 

I 10 

I 

' ' ' ' 20 

Gray SHALE 

1 re I 
30 I 2 re 

I 

I 3 re 14 COAL 
Grav SHALE 

I 40 End of Boring @ -39.0' 

I 

I 

50 

I 
60 

I I 
I I 

I 

I 
I I I 70 
I I I 

I 

Ground Water Data 

Ground Water Encountered @ -5.0' During Drilling. 

Project: Proposed Coal Refuse Disposal Facility Dote of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 1 1 , 2007 

Client: 
Williamson Energy, LLC 

Project t~o. 

Beckly, West Virainia 
H-05278 

4 
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Holcomb Foundation N 430626.06201 
Engineering Co. LOG of BORING A_ E 359192.235 76 
PO 0ox 88 Carbondale 1111-ols 

Unconfined Compressh,•e Strength (Tons/Sq. rt.) 

• • 
4 

0 

1 2 3 5 6 - C 
Description of Material • • 0 

Water Conient (%) • 0 0. .; u. z E 0 
-----------0------------ .s • 0 • V) 

Standard N Penetration, Blows/Fi. JC 0. 0. 
a. E • E 

30 X 
0. • 0 
~ 

0 
Surface Elevation 

10 20 40 50 60 C V) "' 442.2 

5" Topsoil 

Gray Mottled Brown Silty CLAY (CL) 
··-•~L +~ ... ,.. " . _I 

I Brown Silty CLAY (CL) with fine 
sand 

10 

20 

Gray SHALE 

'/ 1 re 

30 
I I 2 re 
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3 ss I 
40 

4 ss I 
I I I 

5 ss I 
I I I I I 50 

6 ss i/ 
I 7 ss 

1--12" COAL 
I I 60' C 

End of Boring @ -60.0' 

I 
I I I 

I 

70 
I 

7 

' I 

Ground Water Data 

Ground Water Encountered @ -18.0' During Drilling. 

Project: Proposed Coal Refuse Disposal Facility Date of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 10, 2007 

Client: 
Williamson Energy, LLC 

Project No. 

Beck Iv, West Vir□inia 
H-05278 
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Holcomb Foundation N 428636.96558 
Engineering Co. 
PO Box 88 Carbondale l11lno!s 

LOG of BORING __5_ E 359062.81936 

( 

Unconfined Compressive Strength (Tons/Sq. Fl.) 

• 0 

4 5 
C 

1 2 3 6 -;; C 
Description of Material 0 E 

Weter Content (%) • .; Q. ~ u. z E 0 -----------0------------ ·" 0 0 
0 V) 
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Q. E • E 
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End of Boring @ -35.0' 

40 
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50 
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I 
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I 
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I I I 

' 
' 
' I 70 I 

Gro und Water Dato 

Ground Water Encountered @ -18.0' During Drilling. 
Pro ject: Proposed Coal Refuse Disposal Facility Doie of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 17, 2007 

Clie nt: 
Williamson Energy, LLC 

Project No. 

Becklv, West Yirainia 
H-05278 
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Holcomb Foundation N 426044.95691 
Engineering Co. LOG of BORING Ji_ E 359006.99577 
PO Box 88 Carbondale llllnols 

Unconfined Compressive Strength (Tons/Sq. Fl.) 

• • 
4 

0 

1 2 3 5 6 -;; C 

Description of Material • C 

Water Content {%) • 0 a. -;; u. z E i5 
-----------0------------ .s • C • "' Standard N Penetration, Blows/Fl. .c a. a. 

a. E • E 

30 X 
0. • C ~ C 

Surface Elevation 10 20 40 50 60 C "' I- "' 472.1 
I Gray Mottled Brown SPOILS 

·-·- ---

Brown Silty CLAY (CL) with sand 
I and pebbles 

10 

I 

I Brown Weathered SHALE 
l...Rrown Mottled Grav Sandv SHALE 

1 re 
Brown to Gray SHALE 

20 

2 re 

Gray Sandy SHALE I 
3 re 

I 
I 30 

4 re 

I 5 re '-11" COAL 
40 Grav SHALE 

End of Boring @ -40.0' 

I I I 

I I 50 I 

I 

I I 

60 

I 
I 

I 
I 70 I I 

Ground Water Dal-a 
. 

Project: Proposed Coal Refuse Disposal Facility Date of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 1 6, 2007 

Client: 
Williamson Energy, LLC 

Project No. 

Beek Iv, West Virainio 
H-05278 
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Holcomb Foundation N 426964.4000 
Engineering Co. LOG of BORING L E 358695.4800 
PO Box 88 r.orbonda!e lll!nols 

Unconfined Compressive Strength (Tons/Sq. Fi.) 

• • 
4 

u 

1 2 3 5 6 • C 

Description of Material • 0 

Water Content (%) • 0 0. -;; 
"-

-----------0------------
z E i5 

.s • 0 • V) 

Standard N Penetration, Blows/Fl. .c 0. 0. 
0. E • E 

3o X 
0. • 0 ~ 0 

Surface Elevation 
10 20 40 50 60 0 1/1 I- V) 459.4 

Brown Mottled Gray Clayey SILT(ML) 

Brown Mottled Gray Silty CLAY (CL) 
I with fine sand 

I 10 

I 

I 

Brown SHALE 
I 20 

1 re 

I I Gray SHALE 
I 

I 
I 

2 re Gray Sandy SHALE 

30 

I 
3 re 

14" COAL 
4 re Gray SHALE 

I I 40 End of Boring @ -39.0' 
I I 

I 

I 
50 

I 
I 

' I 
' 
' I I 60 I 

I 
I I I 

I 

I 70 

I 

I I 

Ground Weier Data 

. 

Project: Proposed Coal Refuse Disposal Facility Date of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 18, 2007 

Client: 
Williamson Energy, LLC 

Project No. 

Bee kly, West Viroinia 
H-05278 
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Date: 

Project No.: 

Barino No. 

Boring #1 

HOLCO£\~B FOUNDATION ENGINEERING CO., INC. 
SOILS - BITUMINOUS - CONCRETE - INVESTIGATIONS AND TESTING 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

www.holcombengineering.com 

MAILING ADDRESS 
PO. Box 88 

Carbondale, IL 62903 

Permeability Tests Results 
Williamson Energy - Pond Creek Mine #1 

Johnston City, Illinois 

4/24/2007 Client: Williamson Energy 
Johnston City, IL 

H-05278 

Moisture Content(%) Dry Unit 
Depth (Ft.) Before Test I After Test Weight (PCF) 

39-40' 1.3 4.3 153.6 

618-529-5262 
800-333-17 40 

FAX 618-457-8991 

Permeability 
(Cm./Sec.) 

4 X 10-7 

Permeability Tests performed in accordance with ASTM D-5084 

9 
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H-05278 Pond Creek Mine No. 1 Wiliramson Energy, LLC 

F19ure 1. Figure 2. 

Soong 1 Core Sample From-19' to-29' Boring 1 Core Sample From -29' lo -39" 

!:'-C!/' 

~Mi~:!·~==-
·;;,,,.d. 

'"'..>\\}r, 
Figure 3. F,g,,re4. 

!looirn!l 1 Core Soo;p!e IFromrn-39' Im> ---19' 6ioirim!I 1 Cote Sann;µfe frrlom-49' lil!>--55' 

10 
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H-052.18 Pond Creek Mine No. 1 Wdfamsoo Energy, LLC 

F,gure5. F,gure6. 
Bonng 2 Core Sample From --.20" to --30" Boring 2 Core Sample From -30" lo....w" 

11 
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( 

H-05278 Pond Creek Mine No. 1 Wilfoamson Ene;gy, LLC 

Figure 7. 
Boring 3Com Sample From---24" to-34' 

12 

~i 

Figure 8. 
Boring 3 Core Sample From -34' to -39' 
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H-05278 Pond Creek Mine No. 1 Williamson Energy, LLC 

F,gure9. 
BOiing 4 Core Sample From -2S lo -35' 

F,gure 10. 
Boring 4 Core Sample From -35' lo -45' 

F'!lmeH. 
Bool>l! 4 Core Sam;;,iie From-45' lo-55' 

Fg11re 12 
Soong 4 Core Sam;;,iie From -55" lo -00" 

13 
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H-05278 Pond Creek Mine No_ 1 Wilf.amSOll Energy, LLC 

Figure 13_ t 
Boring 5 Core Sample From --2S lo-35' 

F,gwe14_ 
Boring6CoreSample From-15'" lo-25'" 

F,gwe15_ F,gure16_ 

BmiIT'!16 Core~ Fmmrn--:cl lo-35' 8"'!in>!! 6 Core Saml;l(e IFronrn-35' l!r>---41' 

14 
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H-05278 Pond Creek Mine No. 1 wm,amson Energy, LLC 

Figure 17. 
Boring! Core Sample From-19' to-29' 

Figure 18. 
Boring 7 Core Sample From -29' lo -39' 

' 

15 
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II GENERAL NOTES 

SAMPLE IDENTIFICATION 
The Unified Classification System is used to identify the soil unless otherwise noted. 

RELATIVE DENSITY & CONSISTENCY CLASSIFICATION 

TERM (NON-COHESIVE SOILS) BLOWS PER FOOT 

Very Loose O - 4 

Loose 5-10 

Firm II -30 

Dense 31-50 

Very Dense 

TERM (COHESIVE SOILS) 
Very Soft 
Soft 
Firm 
Stiff 
Very Stiff 
Hard 

Over 50 

OU itsfl 
0 - 0.25 

0.25 - 0.50 
0.50 - 1.00 
1.00 - 2.00 
2.00 - 4.00 

4.00+ 

DRILLING & SAMPLING SYMBOLS 
ss: Split Spoon - 1 3/8 11 I.D., 211 O.D. 
st: Shelby Tube - 2.80"1.D., 3" O.D. 
au: Auger Samples 
cs: Continuous Sampling - 2.0" l.D. 

SOIL PROPERTY SYMBOLS 

© Unconfined Compressive Strength, Qu, (ts!) 

+ 

0 

Penetrometer Value, (ts!) 

Plastic Limit (%) 

Water Content (%) 

Liquid Limit {%) 

X Standard "N" Penetration: Blows per foot of a 140 pound hannner 

falling 30 inches on a 2" O.D. Split Spoon 

PARTICLE SIZE 
Boulders 
Cobbles 
Gravel 
Coarse Sand 

8 in.+ 
8 in. to 3 in. 
3in.to5mm 
5 mm to 0.6mm 

Medium Sand 
Fine Sand 
Silt 
Clay 

16 

0.6 mm to 0.2 m-n 
0.2 mm to 0.74 mm 
0.074 mm to 0.0005 mm 
less than 0.005 mm 
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UNIFIED SOIL CLASSIFICATIONS 

MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION 

GW Well graded gravels, 

CLEAN gravel-sand mixtures 

GRAVELS 

GRAVEL GP Poorly graded gravels, gravel-

AND sand mixtures 

GRAVELLY 

SOILS GM Silty gravels, gravel-sand 

GRAVELS silt mixtures 

WITH 
FINES GC Clayey gravels, gravel-sand 

clay mixtures 

COARSE 

GRAINED SW Well-graded sands, gravelly 

SOILS CLEAN sands 

SANDS 
SP Poorly graded sands, gravelly 

SANDS sands 

AND 

SANDY SM Silty sands, sand-silt mixtures 

SOILS SANDS 
WITH 

FINES SC Clayey sands, clay-sand 

mixtures 

ML Inorganic silts of clayey silts 

with slight plasticity 

SILTS AND CLA Ys 

LOW PLASTICITY CL Inorganic clays of low to 

medium plasticity 

OL Organic silts and organic silty 

clays oflow plasticity 

FINE 

GRAINED MH Inorganic silts of high 

SOILS plasticity 

SILTS AND CLAYS CH Inorganic clays of high 

HIGH PLASTICITY plasticity 

OH Organic clays of medium 

to high plasticity 

H!GHL Y ORGANIC SOILS PT Peat, humus, swamp soils 

with high organic contents 

17 
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PART III ATTACHMENT III.2.D.4.b-DRILLING LOGS 
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HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS • BITUMINOUS • CONCRETE • INVESTIGATIONS AND TESTING 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

April 25, 2007 

Williamson Energy, LLC 
430 Harper Drive 
Beckley, West Virginia 25801 

Attention: Mr. James Plumley 

Re: Ground Waler Monitoring Well 
Pond Creek Mine No. 1 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

Propose Refuse Disposal Facility No. 2 
Williamson County, Illinois 
HFE File H-05278 
Purchase Order No. 3243 

Dear Sir: 

618-529-5262 
800-333-17 40 

FAX 618-457-8991 

On April 17, 2007, we drilled monitoring well GW8 at Pond Creek Mine No. l. The 

boring was advanced to bedrock, encountered al about 17.5 feet in depth, and a two inch 

PVC monitoring well was placed into the bore hole. Attached are the Boring Log and 

Well Completion Diagram. If you should have any questions, or ifwe can be of further 

assistance, please feel free to contact us at your convenience. 

Sincerely, 

HOLCOMB FOUNDATION ENGINEERING CO. 
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Holco mb Foundation N 42679 2. 64000 
Engin eering Co. LOG of BORING Si:Jj8 E 359569.29000 
PO Box 88 Carbondale llllno!s 

Unconfined Compressive Strength (Tons/Sq. Fl.) 

• • 
4 

0 

1 2 3 5 6 • C 

Description of Material • 0 

Water Content (%) • 0 ti. -;;; .... z E i5 
-----------0------------ ·= 0 

.!!! V1 • 
Standard N Penetration, Blows/Ft. .c 0. ti. 

ti. E • E 
X 0. • 0 >- 0 

Surface Elevation 10 20 30 40 50 60 
0 V1 >- V1 435.5 

I 4" Topsoil 
1 / ss 

Gray Mottled Brown Clayey SILT(ML) 
2 ss / with sand and pebbles 

3 ss / 

Brown Mottled Gray Silly CLAY (CL) 
I I 10 4 ss / with fine sand 

5 ss / 

I 6 ss / 

Gray-Brown Weathered SHALE 
I " " 7 / ss ,Grav Brown Sandv SHALE 

20 End of Boring @ -17.5' 
I 

I 

I 30 
I 

I 

40 

I 
I I I 

I 

I 
I I I 50 I 

I I 

I 60 

I 
I I I I 

I 

I I I I 
I I I 

I I I I I 70 I ' I I I I 
I I I I 

I I 

I I 
I I I I I 

Ground W aier Data 
Ground Water Encountered @ -7.0' During Drilling. 

Project: Proposed Coal Refuse Disposal Facility Dote of Boring 

Pond Creek Mine No. 1 Williamson County, Illinois April 17, 2007 

Client: 
Williamson Energy, LLC 

Project No. 

Becklv, West Virainia 
H-05278 
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Holcomb Foundation Engineering Company 

Site# H-05278 County Williamson 

Site Name Pond Creek Mine No. 1 

Drilling Contractor Holcomb Foundation Engineering 

Driller Jeff Carter -------Geologist Tim Holcomb 

Drilling Melhod Hollow Stem Augers 

Annular Space Details 

Type of Surface Seal: Concrete 

Type of Annular Sealant: 

Amount of Cement: ft of bags ____ lbs. per bag ___ _ 

Amount of bentonite: # of bags _____ lbs. per bag ____ _ 

Type of Bentonite Seal (Granular, Pellet): Granular Chips 

Amount of bentonite: # of bags __ 3 __ lbs.perbag __ 5_0 __ 

Type of Sand Pack: FilterSil #1 10-20 

Source of Sand: Fi!terSi! Junction City, GA 

Amount of Sand: # of bags 6 lbs. per bag __ 5_0 __ 

Well Construction Materials 

Riser coupling jomt Sch 40 

Riser pipe above wt Sch 40 

Riser pipe below wt Sch 40 

"'Screen Sch 40 

Coupling joint screen to riser Sch 40 

Protective Casing 

Measurements to .l ft. (where applicable) 

Riser pipe length 10 

Protective c.ising length 

Screen length 9.8' 

Bollom of screen to end ..:ap 0.1' 

Top of screen to first joint 0.1' 

Total length or casing 

Screen slot siie 0.010· 

% of openings i11 screen 

0~1meter of borehole (u1J 

ID of riser pipe (in) 2.0· 

--·Screen is prepacked with sand 

Completed by: _T_._H_o_lc_o_m_b __________ Surveyed by: 

Monitoring Well Completion Report 

Well# GWS 

Grid Coordinate Northing 426792.640 Easting 

Date Drilled Start: 4/17/2007 

Date Completed: 4/17/2007 

~ MSL Top of Riser Pipe 

0.0 MSL Ground Surface 

2 ft. Concrete Seal 

•2 ft. Top ofBentonite 

3.5 It. Bentonile 

-5.5 ft. Top of Sand 

~ ft Top of Screen 

10.0 ft. Total Screen Interval 

-17.5 fl. Bottom of Screen 

• 1 7 .5 fl. Bottom of Borehole 

Ill. registration# __________ _ 

359569.290 
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PART IV 

]) 

OPERATIONS PLAN 

Proposed Operational Procedmes and Methods for the Mine Over Its Projected Life 

Describe the type and method of mining procedures and proposed engineering techniques to be employed in 

the operation of the proposed mine. Describe the major equipment to be employed and how such 

equipment will be used in the different aspects of the mining operation. Provide an estimation of the 

anticipated annual coal production and anticipated coal production by tonnage once the mine is at full 

operational capacity. 

RESPONSE: This significant revision is being submitted to address the development of the area 

previously labeled the future refuse area. The enclosed refuse plans are to address 

the construction and reclan1ation phase of the proposed Coal Refuse Disposal 

Facility No. 2. 

All other issues of the permit have been addressed by the original permit 

application and the subsequent approved revisions. 

2) Mining Operations Plan for the Proposed Permit Area 

Describe the proposed mining operations plan for the permit area in tenns of the mining sequence, the 

employment of facilities, establishment and maintenance of erosion control facilities, air pollution control 

facilities, coal storage, cleaning and loading areas, location and placement of topsoil, spoil, coal waste, or 

other storage facilities. 

A) ]) Describe how each type of overburden (soil horizons, glacial drift and consolidated 

material) will be handled with regards to shaft excavations. 

RESPONSE: Refer to the original permit application and the subsequent approved revisions for 

the proposed mining operation. 

Refer to Pai.i IV. 6 for additional information concerning the proposed Coal 

Refuse Disposal Facility No. 2. 

2) If toxic materials have been identified as occurring in the overburden, describe how these 

materials will be handled to insure proper disposal. 

RESPONSE: NIA. No additional acreage is being added to the permit. 

B) 1) Locate on the operations map all soil horizon storage areas and/or root medium 

stockpiles. Identify each storage area as to its content. 

RESPONSE: NIA. No additional acreage is being added to the permit. Refer to Map 6 S.F., 

Operations Plan Map for the location of all soil stockpiles. Stockpiles will have 

signs to identify the contents of the pile to prevent possible contamination of the 

soil materials. 

2) Describe measures to be employed to prevent or minimize exposure of soil stockpiles to 

excessive water and wind erosion) unnecessary compaction and contamination by 

undesirable materials. 

Revised by sm, UCM-1 -Pmi JV, Version 1/91, page 1 
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RESPONSE: NI A. Topsoil removal in the vicinity of the proposed Coal Refuse Disposal 

Facility No. 2 has been addressed nnder a separate IBR application. 

3) Describe methods and treatment measures to be used on exposed areas where topsoil has 

been removed to prevent excess air and water pollution. 

RESPONSE: NIA. Topsoil removal in the vicinity of the proposed Coal Refuse Disposal 

Facility No. 2 has been addressed nnder a separate IBR application. 

C) The permit map and plans shall show the lands proposed to be affected within the proposed permit 

through the operation, according to the sequence of mining and reclamation and any change in a 

facility or feature to be caused by the proposed operations if the facility or feature was shown 

under 62 Ill. Adm. Code Sections 1783.24 through 1783.25. 

RESPONSE: Refer to Map 6 S.F., Operations Plan Map for the location of all lands proposed to 

be affected with the permit area. 

D) Show on the permit map or other designated map each area of land for which a performance bond 

will be posted under 62 Ill. Adm. Code 1800. 

RESPONSE: Map 6 S.F., Operations Plan Map for the location of the proposed Coal Refuse 

Disposal Facility No. 2. 

E) Mining Operations Plan for the Proposed Shadow Area 

I) Provide a map at a scale of I inch to 1,000 feet or other scales as approved by the 

Depai1111ent identifying the limits of the proposed shadow area (area from which coal is 

proposed to be extracted by underground mining methods). 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

2) Within the limits of the proposed shadow area identify all areas projected to be mined, at 

a minimum, during the term of the permit showing the proposed size, sequence and yearly 

projections for the development of underground workings. 

RESPONSE: NIA. No additional mining acreage is being added to the pe1mit. 

3) Subsidence Control Plan 

A) General Requirements 

l) Within the permit, shadow and adjacent areas are there structures or renewable resource 

lands? 

Yes _____ No --"X_.___ __ 

If yes, on the shadow area map described in 2,E, above, or other designated map, provide survey 

information which identifies all structures and renewable resource lands. Include all topographic 

features at a maximum contour interval of IO feet. Identify all surface and subsurface man made 

features within, passing through, or passing over the area in which underground mining operations 

are located or will be projected to be located. Such features shall include but are not limited to all 

Revised by sm, UCM-1 - Pa11 JV, Version 1/91, page 2 
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buildings, facilities, roads, bridges, major electric transmission lines, pipelines, agricultural 
drainage tile fields, gas and oil wells and water wells. 

If no, provide evidence and support documentation that no structures or renewable resource lands 
exist as a result of a survey conducted within these areas. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

2) Within the proposed pennit, shadow or adjacent areas does the applicant intend to adopt 
mining technologies which provide for planned subsidence in a predictable and controlled 
manner? 

Yes No __ _ 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

If yes, provide infonnation requested under "Planned Subsidence", Subsection B. 

Ifno, provide information requested under "Subsidence Unplanned", Subsection C. 

lf the applicant intends to conduct both planned and unplanned subsidence mining operations, both 
subsections B and C must be addressed. 

3) Provide geologic descriptions characterizing the thickness and lithology of the coal and 
overburden geological units throughout the shadow area. Provide stratigraphy test boring 
and core sampling log descriptions from the shadow area. Include the elevation and 
locations of the boring logs. 

RESPONSE: NIA. No additional mining acreage is being added to the pennit. 

B) Planned Subsidence 

1) Provide a detailed description of the mining technology used to produce planned and 
predictable subsidence? 

RESPONSE: NIA. No additional mining acreage is being added to the pem1it. 

2) Provide a description of factors (i.e. drift thickness variations, expected variations in 
extraction height, or presence of faults and their direction (strike & dip) in relation to 
mine panels, etc.) with supporting documentation which may influence the magnitude, 
extent and predictability of planned subsidence. Include data on predicted subsidence 
profiles and post- subsidence contours, including calculations on the predicted angle of 
draw. Provide a description of measures taken in the field to confinn the accuracy and 
reliability of predicted subsidence profiles. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

3) On a plan base map(s), at a map scale of I inch to 400 feet provide a map ofunderground 
workings which locates all areas where planned subsidence mining operations are to be 
conducted. Include detailed information in regard to the location, length, width and 
height of projected panel development and extraction areas. Give typical percentage of 
coal removed in planned subsidence extraction areas. 

Revised by sm, UCM-1 -Part IV, Version 1/91, page 3 
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RESPONSE: NIA. No additional mining acreage is being added to the permit. 

4) On the ]-inch to 400 feet plan base map(s) the infonnation regarding the location of 

features required in Parts a-d below is to be provided in relation to areas of planned 

subsidence. 

a) Identify all topographic features at a maximum contour interval of 10 feet. 

b) Identify and label all impoundments with a storage capacity of20 acre-feet or 

more, or bodies of water with a volume of20 acre feet or more. In a written 

narrative, provide infonnation which assures compliance with the requirement of 

Title 62 Ill. Adm. Code 1817.12l(d) to pennit such proposed mining operations. 

If no such features exist, provide a specific statement indicating such. 

RESPONSE: NIA. No additional mining acreage is being added to the pennit. 

c) Identify and label all public road right-of-ways and cemeteries located within 

feet measured horizontally of surface areas of predicted planned subsidence. In 

a written narrative, provide information which assures compliance with the 

requirements of Title 62 Ill. Adm. Code 1761.11 and 12 as may be necessary to 

permit planned subsidence mining operations within the prohibited area. Ifno 

such features exist, provide a specific statement indicating such. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

d) Identify and label all occupied dwellings, public buildings and facilities, schools, 

churches, hospitals, community or institutional buildings, or public parks located 

within 300 feet measured horizontally of surface areas of predicted planned 

subsidence. If no such features exist, provide a specific statement indicating 

such. If such features do exist, include the following infonnation as may be 
necessary: 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

i) Provide a written narrative with support documentation which assures 

compliance with the requirements of Title 62 Ill. Adm. Code 1761.11 

and 12 as may be necessary to permit planned subsidence mining 

operations within the prohibited area. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

ii) Provide a written narrative which assures compliance with the 

requirements of Title 62 Ill. Adm. Code 18 l 7.12l(d) as may be 

necessary to permit such proposed mining operations in relation to 
public buildings and facilities, schools, churches and hospitals. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

5) Describe the anticipated effects of planned subsidence. 

Revised by sm, UCM-1 - Part JV, Version 1/91, page 4 
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( a) Using the predicted magnitude, extent of planned subsidence profiles, 

post-subsidence contours and angle of draw provided in response to 4,B, above, 

provide a list of all structures and facilities located within the projected area of 

influence of the planned subsidence. The list provided must correspond to each 

panel or extraction area to be mined by planned subsidence mining methods and 

must cross-reference with surface structures and feature map(s). 

RESPONSE: NIA. No additional mining acreage is being added to the pem1it. 

b) Using the predicted magnitude, extent of planned subsidence profiles and 

post-subsidence contours provided in response to B, 2, above, locate and identify 

all areas of where surface subsidence impacts are projected to cause disruptions 

of surface drainage or drainage problems on a map(s) at a 1" to 400' scale. 

RESPONSE: NI A. No additional mining acreage is being added to the permit. 

c) Describe any other anticipated effects of planned subsidence. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

6) Describe, if any, measures to be taken on the surface to prevent or minimize the effects of 

planned subsidence. 

RESPONSE: NIA. No additional mining acreage is being added to the pem1it. 

7) Desctibe measures to be taken to mitigate or remedy any subsidence-related material 

damages. 

a) Provide a description of mitigation measures to be taken to repair or compensate 

the owners of structures or facilities which sustain material damage caused by 

subsidence, including but not limited to the following: 

i) Compensate the owner of structures or facilities in the full amount of 

the diminution in value resulting from the subsidence. 

ii) Repair, restore, rehabilitate or replace damaged structw-es or facilities. 

iii) Compensation may be accomplished by the purchase prior to mining of 

a noncancelable premium prepaid insw-ance policy payable to the 

surface owner in the full amount of the possible material damage. 

Documentation of the purchase of such qualifying insurance must be 

provided. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

b) Provide a description of measures adopted to control and correct material 

damage resulting from subsidence caused to surface lands, to the extent 

technologically and economically feasible, by restoring tl1e land to a condition 

capable of maintaining the value and reasonable foreseeable uses which it was 

capable of supporting before subsidence. Also provide descriptions of specific 

repair measures recommended to remedy anticipated material damages detailed 

in 7.a above. 

RESPONSE: NIA. No additional mining acreage is being added to the pem1it. 

Revised by srn, UCM-1 - Pati IV, Version 1/91, page 5 
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c) In conjunction with subsidence control plans to mitigate subsidence-related 

material damage to land and structures, provide a description of measures to be 

taken to determine the degree of material damage or diminution of value or 

reasonable foreseeable use of the surface. 

RESPONSE: N/A. No additional mining acreage is being added to the pem1it. 

C) Subsidence Unplanned (Maximize Mine Stability) 

l) Describe the method of coal removal which is designed consistent with knovm technology 

to maximize mine stability to prevent or minimize subsidence and subsidence related 

damage so that if subsidence does occur it cannot be considered planned subsidence. 

RESPONSE: N/A. No additional mining acreage is being added to the permit. 

2) On the shadow area map(s) describe in 2,E, above, or other designated map show all arnas 

where coal extraction as described above in 3,C,J is to occur. Include the following 

detailed information: 

a) Provide the location of mains, submains and extraction panels giving geometric 

sizes, dimensions and orientation including lengths, widths, and extraction 

heights of each. 

RESPONSE: N/A. No additional mining acreage is being added to the permit. 

b) Identify and label all impoundments with a storage capacity of20 acre-feet or 

more, or bodies of water with a volume of20 acre feet or more, public buildings 

and facilities, churches, schools and hospitals. In a written narrative, provide 

information which assures compliance with the requirements of Title 62 IIJ. 

Adm. Code 18 I 7. 12l(d) as may be necessary to permit such proposed mining 

operations. If no such features exist, provide a specific statement indicating 

such. 

RESPONSE: N/A. No additional mining acreage is being added to the pennit. 

c) Provide calculations for the estimated potential angle of draw. 

RESPONSE: N/ A. No additional mining acreage is being added to the permit. 

3) Provide information regarding proposed mining extraction geometries, including 

infom1ation on the dimensions of pillars, extraction widths of rooms, entries, and 

crosscuts, etc., for all mains, submains, panel entries and all development areas. Provide 

information regarding the highest extraction percentage for each of the mining geometries 

proposed by the operator, if variations are proposed. Information is to include specific 

details of the effects of any proposed second mining operations on final mining 

geometries and extraction percentages. Map(s) at a scale of I inch to 400 feet (other 

scales as approved by the Department) are to be provided representing all proposed 

extraction geometries, including any proposed second mining. 
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Provide infonnation regarding the design engineering of the various mining geometries 

proposed in 3,C,3 above in maximizing mine stability to prevent subsidence. Include the 

following: 

i) Detailed infonnation regarding the specific methodology used to 

calculate mine stability with support documentation and design 

calculations. 

ii) Data concerning actual coal strengths typical of the coal to be mined 

and as this information relates to pillar design and stability. 

iii) Data regarding the strength and geotechnical characteristics of the 

actual mine floor and subfloor as it relates to mine design and stability. 

Infonnation is to be included describing the thickness and lithology of 

the floor and subfloor units. · 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

4) Provide detailed descriptions of subsidence control measures that will be taken to prevent 

or minimize subsidence and subsidence-related damage which includes, but is not limited 

to the following: 

RESPONSE: NI A. No additional mining acreage is being added to the permit. 

a) Backstowing or backfilling, include map locations; 

RESPONSE: NI A. No additional mining acreage is being added to the permit. 

b) Leaving areas in which no coal is removed within the shadow area, including a 

description of the overlying area to be protected by solid coal blocks left in 

place. Identify any such areas by map locations; 

RESPONSE: NIA. No additional mining acreage is being added to the pe1mit. 

c) Surface measures taken to prevent material damage or lessening of the value of 

reasonably foreseeable uses of the surface; 

RESPONSE: NIA. No additional mining acreage is being added to the pennit. 

d) Monitoring, if any, to determine the commencement and degree of subsidence so 

that other appropriate measures can be taken to prevent or reduce material 

damage. Include map locations of any proposed monitoring sites. 

RESPONSE: NIA. No additional mining acreage is being added to the permit. 

5) Describe measures to be taken to mitigate or remedy any subsidence-related material 

damages. 

a) Provide a description of mitigation measures taken to repair or compensate the 

owners of structures or facilities which may be materially damaged by 

subsidence, including but not limited to the following: 
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i) Compensate the owner of structtires or facilities in the full amount of 

diminution in value resulting from the subsidence. 

ii) Repair, restore, rehabilitate or replace damaged structures or facilities. 

iii) Compensation may be accomplished by the purchase prior to mining of 

a noncancelable premium prepaid insurance policy payable to the 

surface owner in the full amount of the possible material damage. 

Documentation of the purchase of such qualifying insurance must be 

provided. 

RESPONSE: N/A. No additional mining acreage is being added to the permit. 

b) Provide a description of measures adopted to control and correct material 

damage resulting from subsidence caused to surface lands, to the extent 

technologically and economically feasible, by restoring the land to a condition 

capable of maintaining the value and reasonably foreseeable uses which it was 

capable of supporting before subsidence. 

RESPONSE: N/A. No additional mining acreage is being added to the pennit. 

c) In conjunction with the requirements to mitigate subsidence-related material 

damage to land, and structures provide a description of measures to be taken to 

determine the degree of material damage or diminution of value or reasonable 

foreseeable uses of the surface. 

RESPONSE: N/A. No additional mining acreage is being added to the pennit. 

4) Existing Structures 

A) Provide a description of each existing structure proposed to be used in connection with or to 

facilitate the surface coal mining and reclamation operations. The description shall include the 

following: 

l) Locate the structure on the operations map or other designated map, 

2) Provide plans of the structure detailing its current, pre-mining condition, 

3) Provide approximate dates, beginning and completion for construction of the structure, 

and 

4) Provide a showing that the structure meets the perfonnance standards of either 62 Ill. 

Adm. Code Sections l 810 through l 828 or 62 Ill. Adm. Code Sections 280-300 (Interim 

Regulation Program). The showing shall monitor data or other substantiating evidence. 

RESPONSE: N/ A. Existing structures associated with this mining operation have been 

addressed in the original permit application and the subsequent approved 

rev1s10ns. 

B) For each structure proposed to be modified or reconstructed for use in connection with or to 

facilitate the surface coal mining and reclamation operations a compliance plan is required which 

shall include the following: 
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1) Design specifications for reconstruction or modification of the structure to meet the 

design and performance standards of 62 Ill. Adm. Code Sections 1810 through 1828. 

2) A schedule for reconstruction or modification of the structure showing dates for 

beginning and completing interim steps as well as final reconstruction, 

3) Provisions for monitoring the structure during and after modification to ensure that the 

performance standards of 62 Ill. Adm. Code Sections 1810 through 1828 are met, and 

4) A showing that the risk of harm of the environment or to public health or safety is not 

significant during the period of modification or reconstruction. 

RESPONSE: NIA 

5) Support Facilities 

A) Locate on a mining operations map each of the areas to be permitted for surface disturbance to 

faciiitate the mining operation. lvfap shall include all support facilities including buildings, 

structures, conveyors, parking areas, coal preparation plants, yards, railroad spurs, on-site rail 

yards, each air pollution collection and control facility, each facility to be used to protect and 

enhance fish and wildlife and related environmental values, and each explosive storage and 

handling facility. 

RESPONSE: Refer to Refer to Map 6 S.F., Operations Plan Map. 

B) Indicate acreage of each type of facility within permit area such as: buildings, roads, railroads, 

parking areas, pavements, loading and unloading facilities, sanitary facilities, and undeveloped 

areas. (Summation of above areas should equal total support facility area.) 

RESPONSE: Refer to Refer to Map 6 S.F., Operations Plan Map. No additional acreage is 

being added to Pennit 375. 

SUPPORT AREA ACRES 

Mine Buildings 
Mine Office Parking 
Mine Yard 
Preparation Plant Buildings 

Prep Plant Parking 

Prep Plant Yard 

Refuse Area 
Railroad 
Access Roads (Roads and Shoulders) 

Topsoil Storage 
Dirt Stockpile 
Drainage Facilities 
Coal Storage 
Mine Suoport Areas 
Plant Suppo11 Areas 
Other 
Undeveloped Areas 

TOTAL 546.57 

C) Transportation Facilities 
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I) Provide a detailed description on mining operations map or other map and show location 

of tl1e following: 

a) Proposed road(s), conveyor system(s), or rail system. 

b) Related sediment control facilities. 

c) Earth borrow locations and/or locations for deposition of excess excavation. 

RESPONSE: Refer to Refer to Map 6 S.F., Operations Plan Map. 

2) Provide specifications and plan-profiles of existing gradeline, proposed road centerline, 

ditch flow lines, road cut, fill embankment, culvert, bridge and drainage structures. 

Provide typical cross sections where appropriate. 

RESPONSE: Refer to Access Road Details - Drawing No. B07-038-E6. 

3) For all transportation facilities to be constructed, provide construction details for all 

sediment control facilities to be constructed to prevent additional contributions of 

suspended solids to streamflow or to runoff outside the permit area. 

RESPONSE: Refer to Attaclm1ent IV. 7.F. 

4) Discuss the revegetation of ditch and borrow areas involved in construction. 

RESPONSE: NIA. 

5) Discuss the estimated life of each facility and how materials will be removed when the 

facility becomes inactive. 

RESPONSE: NIA. 

6) Provide a report of appropriate gee-technical analysis where approval from tile 

Department is required for alternative specifications or steep cut slopes under 62 Ill. 

Adm. Code 1817.150. 

RESPONSE: NI A. 

7) Provide a description of measures to be taken to protect the inlet end of a ditch relief 

culvert, other than use of a rock headwall, and for alteration or relocation of a natural 

drainageway for approval by the Deparnnent under 62 Ill. Adm. Code 1817.150. 

RESPONSE: NIA. 

6) Waste Material 

A) Identify the nature of all waste material including shaft excavation material and non-coal waste to 

be disposed of within the pennit area. Give the net neutralization potential. 

RESPONSE: As previously stated in the original permit application, "the refuse is expected to 

be primarily composed of gray to black shale and underclay or claystone. Because 

of the type rock, coal and mineral matter involved, net neutralization potentials 
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can be expected to range from both the positive to negative side of the acid-base 

spectra. When the refuse consists primarily of a combination of black or gray 

shale, coal shale parting, and pyritic materials, negative ( acid) net neutralization 

potentials can range from slightly less than neutral to a maximum of about 25 tons 

calcium carbonate equivalent per 1,000 tons of refuse material." 

B) Coal processing waste bank dams shall be designed to comply with requirements of 62 Ill. Adm. 

Code 1817.81 through 1817.84. For coal processing waste dams and embankments each plan shall 

comply with the requirements ofMSHA, 30 CFR 77.216-1 and 77.216-2, and shall contain the 

results of a geo-technical investigation as prescribed under 62 Ill. Adm. Code 1784. 16( e ). 

RESPONSE: Refer to Attaclnnent IV.6.D. for the details for the proposed Coal Refuse Disposal 

Facility No. 2. 

C) Indicate location of all areas in which such materials including shaft excavation material and 

non-coal waste (including those under Subtitle C ofRCRA) are to be disposed of on the mining 

operations map. Indicate ail streams, creeks, and surface water impoundments vvithin such areas or 

which receive runoff from such areas. Provide acreage of disposal area and borrow areas. Indicate 

location of borrow area on mining operations map. 

RESPONSE: NIA. 

D) Provide construction details for all impoundments and structures to contain such waste material. 

Provide typical cross-sections of all proposed levees, dams and excavations. 

RESPONSE: Refer to Attachment IV.6.D. for the details for the proposed Coal Refuse Disposal 

Facility No. 2. 

E) Indicate location and provide details for diversions as necessary to divert surface water around 

such areas on the mining operations map. 

RESPONSE: See Map 6 S.F., Operations Plan Map for the locations of diversions. Refer to the 

original pennit application and subsequent revision for information concerning 

the approved surface water diversions. 

F) Provide details of diversions or other devices designed to collect surface runoff from waste 

disposal sites and transport same to appropriate treatment facility. 

RESPONSE: NI A. No new diversions are proposed by this revision. 

G) Provide details of such treatment facilities and identify points of discharge. 

RESPONSE: See Attachment IV.7.F. for design details of sediment ditches. Discharge points 

are shown on the Map 6 S.F. 

H) For disposal areas explain measures to be taken to avoid pollution of surface or groundwater due 

to leaching through levees or dams and through underlying soil. 

RESPONSE: Refer to Attachment IV.6.D. for the details for the proposed Coal Refuse Disposal 

Facility No. 2. 
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1) Describe estimated life of each area. 

RESPONSE: Refer to Attachment IV.6.D. for the details for the proposed Coal Refuse Disposal 

Facility No. 2. 

J) Coal preparation: 

1) Give a general description of the coal processing operation at this facility. 

RESPONSE: The coal processing operation at this facility will include raw screening, raw 

crushing and raw coal stockpiling. The washer building will include heavy media 

washers, heavy media cyclones, spirals circuits and froth flotation. Clean coal 

stockpiles will feed to a railroad loadout facility. 

2) Describe the fresh water (makeup) and slurry circuits for this operation and indicate if a 

discharge occurs. If a discharge does occur, it should be included on Schedule A. If a 

discharge does not occur, a detailed description of how this will be accomplished must be 

submitted. 

RESPONSE: Make-up water for the mine operation was revised by IBR No. 4. Approved on 

October 31, 2006. 

Raw water is distributed to the different circuits within the preparation plant. 

Water is recirculated within the circuits from dewatering processes. Refuse fines 

are accumulated in the thickener. From the thickener, clarified water is returned 

to the circuits and the underflow is pumped to the refuse area slurry cells for 

sedimentation. 

Clear water from the proposed sluny cells will be pumped to Sediment Pond No. 

6 and/or the Fresh Water Pond, where it tie into the approved water circuit system. 

3) What safeguards are provided to prevent the discharge of slurry fines and untreated slurry 

water during emergency situations (e.g. power outages, mechanical equipment 

breakdown, plant shutdowns, etc.)? Also indicate where the slurry would go by gravity 

flow in the event of an emergency discharge, and the environmental impact this would 

have. 

RESPONSE: Refer to Attachment IV.6.D. for the details for the proposed Coal Refuse Disposal 

Facility No. 2. 

7) Surface Drainage Control 

A) I) Locate on the mining operations map or on a separate drainage map all proposed drainage 

control systems. Show drainage patterns of all affected mining areas. 

RESPONSE: Refer to Map 6 S.F. Operations Plan Map. 

2) Will all surface drainage from the affected mining area be collected and treated prior to 

leaving the permit area? 

Revised by sm, UCM-1 - Part IV, Version 1/9!, page 12 



R20223

Yes_~X~ __ No ____ _ 

If yes, delineate how and where surface drainage will be collected and treated, and list permit 

numbers and type of pennit that the drainage control systems are operated under. If above answer 

is no, explain how regulatory compliance will be achieved without treatment, i.e., address the 

requirements of Section 1817 .46( e ). 

RESPONSE: In relation to this permit revision, runoff from the proposed Coal Refuse Disposal 

Facility No. 2 will be collected and passed through sediment ditches for treatment 

prior to leaving the permit area. Sediment Ditches 1, 2, 3 and 4 will replace 

Sediment Pond Nos. 7 and 8. All four sediment ditches will flow into each other 

and will discharge through a single outlet located at Discharge Point 008. 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected 

mining area? 

V Yes _____ No_~,.~--

If no, please discuss. 

RESPONSE: NIA. 

C) Describe the timing in which all construction of the sediment ponds and sw-face drainage control 

structures will be complete. Include a discussion of the vegetation stabilization of these structures. 

RESPONSE: Sediment ditches will be constructed in conjunction with the topsoil/subsoil 

removal addressed in a separate IBR. Upon completion of the drainage control 

structures, areas disturbed during the construction, including embankments, cut 

and fill slopes, and soil stockpiles, will be mulched and seeded with a permanent 

grass species to stabilize the exposed areas. Depending on the season, a cover 

crop may be used to provide temporary protection until a permanent cover can be 

established 

D) Overland Flow Diversions 

For all diversions of overland flow, shallow groundwater flow, and ephemeral streams which divert surface 

water around the mining area, and all collection drains that transport affected area runoff into 

water-treatment facilities, provide the following: 

I) Typical cross sections bottom width, side slopes and depth. 

2) Proposed flow line slopes. 

3) Runoff and diversion capacity calculations. 

4) Details of proposed erosion and sediment control measures to be employed. 

RESPONSE: NIA. 

For permanent diversion also include: 
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5) Watershed limits upstream from the diversions. 

RESPONSE: NIA. 

6) Plan profile drawings of the proposed diversion showing existing gradeline, proposed 

diversion bottom gradeline and water surface at design stonn. 

RESPONSE: NIA. 

E) Sediment pond Design: 

NPDES 
MSHA# 
Total Drainage Area (Acres) 
Total Disturbed Drainage Area (Acres) 

Total Calculated Inflow From Design Stonn (AC-FT) 

Sediment Storage Volume (AC- FT) 

Total Voiume Belmv Primary Spi1l·Vt1ay Elevation (AC-FT) 

Total Volume Below Emerg. Spil!way Elevation (AC-FT) 

RESPONSE: NIA. No sediment ponds are proposed. Sediment ditch designs were included in 

the IBR application submitted March 13, 2007. 

F) I) Discuss the design basis for the sediment pond(s) calculations. 

Submit calculations used in spillway designs and determination of inflow volume and 

pond volume. 

RESPONSE: NIA. No sediment ponds are proposed. Sediment ditch designs were included in 

the IBR application submitted March 13, 2007. 

2) Submit a typical section of the embankment(s), details of the principal and emergency 

spillways and a plan view of each pond at a scale of 1 inch= 200 ft. or larger showing 

pond bottom contours and points of inflow. 

RESPONSE: NIA. No sediment ponds are proposed. Sediment ditch designs were included in 

the IBR application submitted March 13, 2007. 

3) For all sedimentation ponds provide design information showing compliance with the 

requirements of 62 Ill. Adm. Code I 817.46. Each plan shall, at minimum, comply with 

the requirements ofMSHA, 30 CFR 77.216-1 and 77.216-2. 

RESPONSE: NIA. No sediment ponds are proposed. Sediment ditch designs were included in 

the IBR application submitted March 13, 2007. 

G) If sediment removal becomes necessary, explain how the sediment will be removed, where it will 

be disposed of, and what disposal methods will be used. 

RESPONSE: NIA. No sediment ponds are proposed. Sediment ditch designs and maintenance 

were included in the IBR application submitted March 13, 2007. 
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H) Will pH adjusn11ent be necessary on any of the discharges in order to meet the applicable State and 

Federal Standards? 

Yes _____ No_~X~--

lfyes, a discussion of the situation is necessary, along with a detailed basis of design. The basis 

should include a detailed description of the proposed treatment facilities, process flow diagrams, 

and design calculations. 

RESPONSE: N/A. 

I) Does a perennial or intermittent stream occur within the proposed pennit area? 

Yes_~Xo._ __ No ____ _ 

If yes, is an exception to the I 00-foot buffer zone being requested or is a stream diversion being 

proposed. For exception to the 100-foot buffer zone, indicate how compliance with Section 

18 I 7.57 will be assured. For a stream diversion, complete Part V 6) of the application form. 

RESPONSE: N/ A. This issue has been previously addressed and the permittee has received a 

permit from the U.S. Anny Corps of Engineers. 

J) Permanent and Tempora1y Impoundments, Ponds, Banks, Dams and Embankments 

1) Al,l temporary and permanent impoundments must meet the requirements of 62 Ill. Adm. 

Code 1817.49. Will the mining operation involve the construction of any inlpoundments 

other than those waste retention? 

Yes -~X~ __ No ____ _ 

If yes, include the following information: 

a) Locate on mining operations map all impoundments, dam locations, and 

watershed limits, indicate which impoundments are proposed to be permanent 

and complete Part V 3)D) of the application. 

RESPONSE: Refer to Map 6 S.F., Operations Plan Map. 

b) Provide constrnction and maintenance details of dams, spillways, seepage 

control measures, and erosion control measures for inlets and outlets. Employ 

maps and cross sections where necessary. Where design plans for proposed 

structures are not provided, submit a certification statement providing a schedule 

for submission of detailed design plans for each structure. 

RESPONSE: Refer to Attachment IV.6.D. for the details for the proposed Coal Refuse Disposal 

Facility No. 2. Cun-ently, the proposed refuse design plans area being reviewed 

byMSHA. 

2) Describe proposed reclamation plans for each structure, including a time table and plans 

for removal and disposal of material. Each plan shall: 
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a) Be prepared by or under the direction of, and sealed by a qualified registered 

professional engineer licensed under the Illinois Professional Engineering Act, 

b) contain a description, map, and cross-section of the structure and its location, 

c) contain preliminary hydrologic and geologic information required to assess the 

hydrologic impact of the strncture, 

d) if underground mining has occurred, the plan shall contain a survey describing 

the potential effect on the strncture from subsidence of the subsurface strata 

resulting from the post underground mining operations, 

e) for structures where the detailed design plans are not submitted to the 

Department with the general plan, the plan shall contain a certification statement 

which includes a schedule setting forth the dates that detailed design plans are to 

be submitted. For these structures, the detailed design plans must be submitted 

to the Department and approved in writing prior to the beginning of construction. 

RESPONSE: NIA 

3) For each strncture that meets or exceeds the size or other criteria ofMSHA, 30 CFR 

77.216(a), the detailed design plan shall: 

a) Be prepared by or under the direction of and sealed by a qualified registered 

professional engineer licensed under the Illinois Professional Engineering Act, 

b) include any design and construction requirements for the structure, including 

any required gee-technical information, 

c) describe the operation and maintenance requirements for each structure, and 

d) describe the timetable and plans for removal of each structure if appropriate. 

RESPONSE: Refer to Attachment IV.6.D. for the details for the proposed Coal Refuse Disposal 

Facility No. 2. Currently, the proposed refuse design plans area being reviewed 

byMSHA. 

4) For each structure that does not meet the size or other criteria ofMSHA, 30 CFR 

77.216(a), the detailed plan shall: 

RESPONSE: N/A. 

a) Be prepared by or under the direction of and sealed by a qualified registered 

professional engineer licensed under the Illinois Professional Engineering Act, 

b) include any design and construction requirements for the structure, including any 

required gee-technical information, 

c) describe the operation and maintenance requirements for each structure, and 

d) describe the timetable and plans for removal of each structure if appropriate. 

K) If any of the following questions are answered yes, a permit may be needed from lllinois 

Department ofNatural Resources, Office of Water Resource Management. 
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( 
1) Will the mining operation involve the construction of any levees} dikes, haul roads or 

other similar structures or the placement of any fill along or in the flood plain of any 

stream serving a drainage area often (10) square miles or greater at the point of 

construction? 

Yes _____ No -~X~--

2) Will the mining operation involve any relocation or diversion of or any construction 

activity in, over, under or along the banks of any stream serving a drainage area often 

(I 0) square miles or greater at the point of construction? 

Yes ____ No_--'-X_,,__ __ 

3) Is there any urban development (residential, commercial or industrial uses) in the areas 

immediately surrounding the mining operation? 

Yes _____ No ---'-X~--

(lf yes, please re-answer questions 1 and 2 above applying a one (I) square mile drainage 

area limit.) 

4) Will the mining operation involve the construction, major modification, or removal of any 

dam which in the event of failure would have probability for loss of life or additional 

economic loss in excess of that which would occur downstream of the dam in the absence 

of the dam? 

Yes_--"-X_,,__ __ No ____ _ 

5) Will the mining operation involve the construction, major modification, or removal of any 

dam 25 feet or more in height? 

Yes ---'-X_,,__ __ No ____ _ 

6) Will the mining operation involve construction, major modification, or removal of any 

dam which would have an impounding capacity of 50 acre feet or more? 

Yes -~X~ __ No ____ _ 

RESPONSE: The proposed Coal Refuse Disposal Facility No. 2 plans will exceed the Office of 

Water Resources requirements for dams. However, the detailed designs have not 

been completed for this structure. 

8) Provide a plan detailing fugitive dust control practices to be employed during proposed surface coal mining 

and reclamation operations as required under 62 Ill. Adm. Code 1817.95. 

RESPONSE: Fugitive particulate emissions will be controlled by applying water or other IEP A 

approved dust suppressants on an as-needed basis. All construction areas will be 

stabilized with permanent vegetative species, graded stone and/or paving material. 

Haul roads and other unpaved roads will be sprinkled with water to control 

fugitive dust. Conveyor transfer points will be provided v.~th enclosed hoods over 
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the discharge roller. Conveyor transfer points and the railcar load-out will employ 

chutes and be enclosed to control emissions. 
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PART IV.6.D - CONSTRUCTION DETAILS FOR ALL 
IMPOUNDMENTS & STRUCTURES TO CONTAIN WASTE MATERIAL 

The following engineering design plan is being submitted for the Proposed Coal Refuse Disposal 
Facility No. 2 for Williamson Energy, LLC; Pond Creek #1 Mine; Permit 375. This report has 
been submitted and is being reviewed by MSHA. 

The drainage portion of this engineering report is being submitted as Attachment IV. 7. F. of this 
significant revision. 
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REPORT 
ENGINEERING DESIGN PLAN 

POND CREEK MIJ\1E NO. 1 
PROPOSED COAL REFUSE DISPOSAL FACILITY NO. 2 

"WILLIAMSON COUNTY, ILLINOIS 
WILLIAMSON ENERGY, LLC 

JOHNSON CITY, ILLINOIS 

1.0 INTRODUCTION 

Plans have been developed for the construction of a coarse and fine coal refuse disposal facility 

to be located near Johnston City in Williamson County, Illinois. The proposed coal refuse 

disposal facility will provide disposal capacity for both coarse and fine coal refuse produced by 

the Pond Creek No. 1 Mine coal preparation plant located approximately 0.25 mile west of the 

proposed facility. The location of the site is just southwest of the intersection ofDwina Road 

and Dean Road and is shown on Figure No. 1. 

The plan, as presented herein, provides for the disposal of approximately 11 years of coarse coal 

refuse and 17 years of fine coal refuse based on production rates provided by Williamson 

Energy, LLC (Williamson Energy). The facility shall be constructed in five phases of 

downstr·eam coarse coal refuse embankment construction. During the initial construction of the 

Disposal Facility No. 2, fine coal refuse shall be disposed in the Disposal Facility No. I 

impoundme1i1
)_ 

The proposed facility has been designed as a high hazard impoundment using the Probable 

Maximum Flood (PMF) stonn event. Based on the design production rates, at the I-year 

anniversary of initial impounding capability and thereafter, the facility will be capable of storing 

the runoff associated with the design storm event. The stored runoff volume, as well as 

operational water, shall be evacuated using both pumps and decant pipes. 

Combination sedimentation and perimeter ditches, access road gutters and bench gutters have 

been specified to convey stom1 runoff away from the embankment in a controlled manner. The 

ditches have been designed for routing the runoff associated with the I 00-year, 6-hour 

recmrence interval storm event. 

This report presents the design drawings, guideline technical specifications (Appendix A), and 

calculations (Appendix B) necessary for the design and construction of the embankment. The 

laboratory data and boring logs are contained in Appendices C and D, respectively. 

(II Alliance Consulting, Inc. report entitled "Report, Engineering Design Plan, Proposed Coal Refuse Disposal 

Facility, Pond Creek Mine No. 1, Williamson County, Illinois" prepared for Williamson Energy, LLC, Beckley, 

West Virginia, dated April 2006. 

FILE: Report Phases 3 - 7 
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2.0 EXISTING SITE CONDITIONS 

2.1 Site Characteristics 

The general area of the proposed impoundment has previously been used for agricultural 

purposes and has relatively flat to mild slopes to the ridgeline at approximate Elevation 572. 

The surrounding landscape is characterized by extensive agricultural and rural residential 

land use. Regionally, the proposed permit area is located on the southern shelf of the Illinois 

Basin in the Mt. Vernon Hill Country physiographic division. Surrounding landforms are 

the results of both Wisconsinian glaciations and norn1al degradation processes such as 

weathering, mass wasting, and stream erosion. Sunounding topography is characterized by 

generally flat ridge tops, moderately steep hill slopes and broad flat valley floors associated 

with major streams. The local drainage pattern is dendritic reflecting the regional generally 

horizontal bedrock stratigraphy. The total relief of the Facility No. 2 footprint is 

approximately 32 feet ranging from approximately 436' to 468' above mean seal level 

(based on aerial photography). 

Glacial deposits of the Carn1i Member of the Equality Formation, consisting of quiet water 

lake silt and clay, constituted the original surface materials within the proposed permit area. 

2.2 Geology 

The proposed pern1it area is underlain by lower Pennsylvanian age rocks consisting of shale, 

sandstone, and siltstone with minor underclay, coal and limestone. These sequences reflect 

fluctuating shorelines, deltas, and shallow seas indicating deltaic, fluvial, and coal swamp 

depositional environments. These bedrock units can be highly variable in thickness and 

continuity. Mississippian rocks unconfonnably underlie the Pennsylvanian, however, they 

do not outcrop in the subject area and were not penetrated during exploration drilling. 

The major stratigraphic marker is the Herrin No. 6 coal which is generally uniforn1 and 

continuous in the subject area and occurs at approximate Elevation 10 beneath the proposed 

refuse disposal facility. Shale and sandstone units in the subject area exhibit a high degree of 

lateral facies changes and interbedding. The Herrin No. 6 seam is described as a nonnal 

bright-banded coal with a lower p01tion that contains a prominent claystone pmting. The 

base of the Hen-in No. 6 exhibits an undulating surface with a general structural trend toward 

the north-n01theast dipping approximately 60 feet per mile. No major faults or other 

structural anomalies are known to be present within the proposed pern1it. 

3.0 MINING OPERATIONS AND COAL REFUSE PRODUCTION 

3.1 Mining Operations 

The HeJTin No. 6 coal seam (average Elevation 10 feet above mean sea level) is proposed to 

be mined by both longwall and conventional mining techniques beneath the footprint area of 

the proposed facility. The disposal plan has been staged to minimize the impacts of the 

mining on the integrity of the embankments. Due to the timing of the proposed mining, it 

will be necessa1y to initiate Phases 3 and 4 embankment construction above unmined areas. 
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However, the mining will be conducted prior to the deposition of fine coal refuse slurry in 

both impoundments. Based on "surface subsidence engineering"(2l, it is anticipated that 

substantially all of the significant surface subsidence resulting from the longwal! mining 

activities should occur within approximately 90 days following the mining. Prior to the 

deposition of the fines, but following the subsidence period, downstream stages will be 

constructed around both impoundment areas. These stages essentially "ring" the initial 

embankments and should serve to mitigate any cracks that may have developed in the initial 

embankments as a result of the subsidence. Internal drains have been specified at the 

downstream toes of the initial (Phases 3 and 4) embankments to collect and convey potential 

seepage. Also, as discussed in Section 6.3 of this report, observed cracks on the upstream 

and downstream slopes of Phases 3 and 4 shall be over excavated to a depth of 

approximately 5 to 10 feet and backfilled with compacted coarse coal refuse. 

Concerning breakthrough potential, the Bureau of Mines Information Circular 8741 

recommends an overburden thickness equal to 60 times the extraction height for total 

extraction mining. The lowest ievei of the proposed pool area is Elevation 426, and the 

bottom of coal seam is at average Elevation 10 feet with an extraction height of 6.5 feet. 

Therefore, the existing overburden thickness is greater than the recommended thickness and 

there is no significant potential for a catash·ophic breakthrough of fine coal refuse slurry into 

the mine to occur. 

Procedure Instruction Letter No. 191-11-5 dated November 15, 1991 from the Mine Safety 

and Health Administration recommends a pillar factor of safety should be greater than 2.0 

for the long-term suppo1i of critical areas. The maximum crest elevation of the proposed 

embankment is 538 which creates an overburden height of 528 feet. Based on these 

dimensions, the ALPS factor of safety is 2.30 which is greater than the recommended 

minimum of2.0. 

Based on these conditions and recommended guidelines, it is expected that no adverse 

effects shall impact the stability or breakthrough potential of the impoundments. 

3 .2 Coal Refuse Production 

Based on information provided by Williamson Energy, the following annual production 

quantities, beginning with the first year of plant operation, were used in the design (see 

Calculations in Appendix B). 

• 

• 

Coarse Coal Refuse 

Fine Coal Refuse 

Year 1 
Year2 
Year 3+ 
Year 1 
Year 2 
Year 3+ 

l2l Surface Subsidence Engineering, Syd S.Peng, SME-AIME, 1992. 

-3-
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4.0 SUBSURFACE EXPLORATION 

4.1 Subsurface Exploration 

During the month of February 2006, a subsurface exploration program consisting of drilling 

one soil boring (No. 8874) was conducted within the footprint of the proposed embankment. 

The intent of the program was to obtain soil samples to define the conditions and 

engineering characteristics relative to the construction and operation of the fine coal refuse 

slurry disposal impoundment. In addition to this soil boring, the results of a previous 

subsmface exploration program performed by Holcomb Foundation Engineering Co. 

(Holcomb) are presented in Appendix C and indicate the following: 

• Sample number, type, standard penetration test blow counts, and depth; 

, An overall description of the consistency, color and character of the soil; and, 

• Indication of the observed groundwater level in the boreholes at the time of 

drilling. 

The locations of the borings are depicted on Figure No. 2. 

Generally, the soils encountered beneath the dam footprint consist of brown and gray 

silty clay with sand and pebbles. The thickness of the soil varied from 12.5' to 22.5' 

while the surface elevation for the borings varied from Elevation 438.5± to Elevation 

4 73. 0±. Each of the borings was terminated at the top of the bedrock. 

Groundwater was encountered in two (2) of the seven (7) borings (i.e. Nos. 8293 and 

8295). Following drilling, the depth from the ground surface to groundwater level varied 

from 10 to 13.5 feet or from Elevation 432.4± to Elevation 438.5± in the borings. 

5.0 FIELD Al\'D LABORATORY TESTING 

5.1 Soil 

Samples of the soils obtained during the subsurface exploration program from Boring No. 

8874 were used for laborato1y testing. The scope of the testing is discussed below and the 

results are presented in Appendix D. 

Visual classification tests were performed by Holcomb on the split spoon samples obtained 

during drilling. Samples from the borings represent the foundation conditions for the 

proposed embankment. Additional testing perfon11ed on the borings included the following: 

• Grain Size Analvsis - Grain size analysis were performed on a sample from 

Boring No. 8874; 
• Atterberg Limits Test - Atterberg Limits tests were perfom1ed on a sample from 

Bming No. 8874; 
, Unit Weight Deten11ination - Perfon11ed on a Shelby tube sample from Boring 

No. 8874; and, 
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• Shear Strength Test - A consolidated, undrained triaxial shear strength test with 

pore pressure measurements was performed on a Shelby tube sample from 

Boring No. 8874. 

5 .2 Coarse Coal Refuse 

The proposed embankment shall be constructed with coarse coal refuse. The coarse coal 

refuse used to construct the embanlcment has been sampled from the Pond Creek Mine No. I 

coal processing plant and has undergone laboratory testing. The scope of the testing is 

discussed below and results are presented in Appendix C. 

• Grain Size Analvsis - A grain size analysis was performed on the coarse coal 

refuse sample. 
• Shear Strength Test - A consolidated, undrained triaxial shear strength test with 

pore pressure measurements was performed on re-molded samples of the coarse 

coal refuse. iviaterial fro111 the sainple was re-molded Lo a density equivalent to 

approximately 95 percent of Standard Proctor maximum dry density. 

• Pem1eability - A constant head pem1eability test was performed on a re-molded 

sample to determine the pem1eability characteristics of the coarse coal refuse for 

the embankment construction. The sample was compacted to approximately 95 

percent of the Standard Proctor maximum dry density. 

• Compaction Test - A Standard Proctor compaction test was perfon11ed on the 

coarse coal refuse sample. 

6.0 COAL REFUSE DISPOSAL PLAN 

The proposed plan provides disposal capacity for approximately 11 years of coarse and 17 years 

of fine coal refuse production. The plan has been developed in accordance with prudent 

engineering principles and practices and current Mine Safety and Health Administration 

(MSHA) design criteria for coal refuse disposal facilities. It is intended that the construction of 

the facility be monitored by experienced persons knowledgeable of the design, specifications and 

regulatory requirements. 

A brief description of the disposal plan is as follows: 

I. Sedimentation control for the construction of the embankment shall be provided by 

sedimentation ditches. Bench gutters and conveyance ditches shall be constructed to 

route the runoff from the embankment area to the sedimentation ditches. 

2. Following topsoil removal, the Phase 3 embankment footprint shall be proofrolled and 

the Phase 3 embankment shall be constructed. Subsequently, the Phase 4 embankment 

footprint shall be proofrolled and Phase 4 embankment constructed followed by Phases 

5, 6 and 7. Phases 5 and 7 shall be constructed using downstream construction 

techniques and Phase 6 shall raise the Phase 4 crest. 

3. Fine coal refuse slun-y may be pumped into the Phase 3 impoundment upon 

conm1encement of the construction of the Phase 5 embankment. The discharge line(s) 
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shall be moved to result in a relatively uniforn1 surface of fines throughout the 

impoundment and to minimize the depth of any water impounded directly against the 

embankment slope. Generally, a delta of fine coal refuse shall be maintained along the 

embankment slope. 

4. Operational pump(s) and discharge line(s) shall be maintained to remove clarified 

water and nonnal rainfall from the impoundment. The facility has been designed to 

store the mnoff associated with a PMF design storm event. Decant pipes have been 

specified to evacuate the design stonn mnoff. 

5. An internal drainage system located within the Phases 5 and 7 embankments shall be 

installed to aid in controlling the phreatic level within the embankment. 

6. Bench and road gutters shall be installed to control surface mnoff and minimize 

erosion. All final surfaces shall be revegetated upon completion. 

6.1 Phase 3 

Prior to Phase 3 embankment constmction, the Phase 3 cell shall be excavated and general site 

preparation activities, including topsoil removal and proofrolling, shall be initiated. Soft areas 

encountered during the proofrolling shall be re-compacted or the material shall be removed and 

replaced with a silty-clayey material. Following proofrolling, the Phase 3 embankment shall be 

constructed using coarse coal refuse from the Pond Creek No. I Mine. The Phase 3 embankment 

is shown in plan and cross section on Figure Nos. 3 and 8, respectively. Pertinent construction 

items include: 

1. Surface Drainage - Sedimentation/perimeter ditches shall be constructed as shown on 

Figure No. 3, to collect surface water and clarify the mnoffbefore it is discharged into 

an existing channel. Ditch details are included on Figure No. 9. 

2. Cell Excavation - The Phase 3 cell shall be situated approximately at the upstream toe 

of the Phase 3 embankment as shown on Figure No. 3. The top of cell elevation 

ranges from Elevation 438± to Elevation 440± and the cell bottom shall be at 

Elevation 426±. A 4-foot (minimum) layer of soil shall be maintained between the 

bottom of the cell and bedrock to aid in groundwater protection. As indicated on 

Figure No. 3, the side slopes of the cell shall be excavated to a grade of3 (horizontal) 

to I (ve1tical) (3H: IV). 

3. Embankment Construction -The embankment shall be situated approximately as 

shown on Figure No. 3 with an upstream toe at Elevation 440± and a final crest at 

Elevation 465. The embankment will require the placement of approximately 310,000 

cubic yards of coarse coal refuse (.5 years). The material used for the embankment 

construction shall be compacted to 95 percent of Standard Proctor maximum dry 

density. The moisture content of the material shall be within -2 to +3 percent of the 

optimum moisture content. As indicted on Figure No. 8, the upstream and downstream 

slopes of the Phase 3 embankment shall be constructed on a grade of3 (horizontal) to 

1 (vertical). 
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4. Fine Coal Refuse Disposal- During constmction of the Phase 3 embankment, the fine 

coal refuse slurry shall continue to be pumped into the Phase 2 impoundmeniC1l. 

5. Pump Installation -An operational pump, of sufficient capacity to remove clarified 

water and normal precipitation, and associated discharge lines shall be installed during 

constmction of the phase 3 embankment. The pump shall discharge into a surface 

drainage ditch. 

6.2 Phase 4 

Phase 4, which is shown in plan and cross section on Figure Nos. 4 and 8, respectively, requires 

approximately 0.9 years of coarse coal refuse production to constmct. Pertinent construction 

items include: 

1. Embankment Constmction - The Phase 4 embankment shall be situated approximately 

as shown on Figure No. 4 with an upstream toe at Elevation 446± and a final crest at 

Elevation 465. The embankment will require the placement of approximately 910,000 

cubic yards of coarse coal refuse. The material used for the embankment construction 

shall be compacted to 95 percent of Standard Proctor maximum d1y density. The 

moisture content of the material shall be within -2 to +3 percent of the optimum 

moisture content. As indicted on Figure No. 8 the upstream and downstream slopes of 

the Phase 4 embankment shall be constmcted on a grade of 3 (horizontal) to I 

(ve1tical). 

2. Fine Coal Refuse Disposal - During constmction of the Phase 4 embankment, the fine 

coal refuse slurry shall continue to be pumped into the Phase 2 impoundment. 

3. Pump Installation - An operational pump, of sufficient capacity to remove clarified 

water and normal precipitation, and associated discharge lines shall be installed during 

constmction of Phase 4. The pump shall discharge into a surface drainage ditch. 

6.3 Phase 5 

Phase 5, which is shown in plan and cross section on Figure Nos. 5 and 8, respectively, requires 

approximately I year of coarse coal refuse production to constmct. Pertinent construction items 

include: 

1. Coarse Coal Refuse Disposal - Phase 5 involves raising the Phase 3 embankment crest 

23 feet to Elevation 488 using coarse coal refuse and downstream constmction 

techniques. The upstream and downstream slopes of the embankment shall be 

constructed on a grade of 3H: 1 V. As the longwall mining operations pass along the 

southern side of the Phase 5 embankment, routine inspections of the embankment shall 

be made for the purpose of observing potential subsidence cracks. Any cracks 

observed shall be located and over excavated/backfilled to a minimum depth of 5 to I 0 

feet. 
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2. Fine Coal Refuse Disposal - Fine coal refuse slurry shall be pumped into the Phase 3 

impoundment throughout Phase 5 construction. The average settled fine coal refuse 

level is expected to rise to Elevation 444± by the completion of the phase. Periodic 

relocation of the slurry discharge line shall be perforn1ed to promote a more uniforn1 

distribution of the fine coal refuse and to minimize the depth of clarified water 

impounded directly against the embankment slope. 

3. Internal drain - An internal drainage system consisting of a geocomposite and 

perforated pipe or non-calcareous gravel and perforated pipe, both wrapped with a 

geotextile, shall be installed dming the construction of Phase 5 to aid in controlling the 

phreatic level within the embankment. The location and inve1i elevations for the 

internal drain are presented on Figure No. 5. Details pertaining to the drain 

construction are provided in the guideline technical specifications and on Figure No. 9. 

4. · Surface Drainage - Bench gutters shall be constructed as shown on Figure No. 5, to 

collect and convey surface water runoff to the sediment ditches. Ditch details are 

presented on Figure No. 9. 

5. Instrumentation - Piezometer Nos. P-3, P-4 and P-5 shall be installed during Phase 5 

construction at the locations shown on Figure No. 5. The proposed piezometer tip 

elevations are presented on Figure No. 10 and the piezometer installation detail is 

presented on Figure No. 9. 

6. Decant Pipe - Construction of the decant pipe shall be performed concurrent with the 

construction of the Phase 5 embankment. The installation includes excavating a trench 

into the embankment and placing approximately 94 feet of HD PE pipe and appurtenant 

structures (drop inlet, ditch, filter and drainage diaphragm and outlet drain). The drop 

inlet shall be extended vertically to Elevation 480 by adding the appropriate length of 

18-inch diameter SDR 26 HPDE pipe to the HDPE elbow attached to the transport 

section of the decant pipe. The decant pipe shall be installed in accordance with the 

details presented on Figure No. 12. 

6.4 Phase 6 

Phase 6, which is shown in plan and cross section on Figure Nos. 6 and 8, respectively, requires 

approximately 1.3 years of coarse coal refuse production to construct. Pertinent construction 

items include: 

1. Coarse Coal Refuse Disposal - Phase 6 involves raising the Phase 4 embankment crest 

27 feet to Elevation 492 using coarse coal refuse. The upstream and downstream 

slopes of the embankment shall be constructed on a grade of 3H: 1 V. 

2. Fine Coal Refuse Disposal - Fine coal refuse slun-y shall continue to be pumped into 

the Phase 3/5 impoundment throughout Phase 6 construction. The average settled fine 

coal refuse level is expected to rise to Elevation 464± by the completion of the phase. 

Periodic relocation of the slun-y discharge line shall be perfom1ed to promote a more 
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unifom1 distribution of the fine coal refuse and to minimize the depth of clarified water 

impounded directly against the embankment slope. 

6.5 Phase 7 

Phase 7, which is shown in plan and cross section on Figures Nos. 7 and 8, respectively, requires 

approximately 5.6 years of coarse coal refuse production to construct. Pertinent construction 

items include: 

1. Coarse Coal Refuse Disposal - Phase 7 involves raising the Phase 6 embankment crest 

46 feet to Elevation 53 8 using coarse coal refuse and downstream construction 

techniques. The upstream and downstream embankment slopes shall be constructed to 

3H: IV. The final embankment slopes shall be soil covered and vegetated in 

accordance with the Illinois reclamation permit. 

2. Fine Coai Refuse Disposal - Fine coal refuse slurry shall be pumped into the Phase 5 

impoundment to maximum Elevation 480, at which time slurry shall begin to be 

pumped into the Phase 7 impoundment. The average settled fine coal refuse level is 

expected to rise to Elevation 492± by the completion of the phase. The Phase 7 

impoundment provides and additional 7.1 years of fine coal refuse disposal capacity to 

maximum Elevation 530. Periodic relocation of the slurry discharge line shall be 

performed to promote a more uniform distribution of the fine coal refuse and to 

minimize the depth of clarified water impounded directly against the embankrnent 

slope. 

3. Surface Drainage - Bench and access road gutters shall be constructed as shown on 

Figure No. 7, to control and convey surface water runoff. Ditch details are presented 

on Figure No. 9. 

4. Instrumentation - Piezometer Nos. P-6, P-7, P-8, P-9, P-10 and P-11 shall be installed, 

during Phase 7 construction at the locations shown on Figure No. 7. Piezometer 

extension and installation details are presented on Figure No. 9. The piezometer tip 

elevations are specified on Figure No. I 0. 

5. Internal drain -An internal drainage system consisting of a geocomposite and 

perforated pipe or non-calcareous gravel and perforated pipe, both wrapped with filter 

fabric, shall be installed during the construction of Phase 7 to aid in controlling the 

phreatic level within the embankment. The location and invert elevations for the 

internal drain are presented on Figure No. 7. Details pe1iaining to the drain 

construction are provided in the guideline technical specifications and on Figure No. 9. 

6. Decant Pipe - Construction of the decant pipe shall be performed concurrent with the 

construction of the Phase 7 embankment. The installation includes excavating a trench 

into the embankment and placing approximately 190 feet ofHDPE pipe and 

appurtenant structures ( drop inlet, ditch, filter and drainage diaphragm and outlet 

drain). The drop inlet shall be extended ve1iically to Elevation 530 by adding the 

appropriate length of 18-inch diameter SDR 26 HPDE pipe to the HDPE elbow 
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attached to the transport section of the decant pipe. The decant pipe shall be installed 

in accordance with the details presented on Figure No. 12. 

6.6 Abandonment Plan 

An abandonment grading plan has been provided on Figure No. 11. Briefly, the 

impounding capability shall be eliminated by filling the impoundment with coarse coal 

refuse. The final embankment configuration shall be constructed to drain as per the lines 

and grades shown on Figure No. 11 and the entire site shall be soil covered and seeded in 

accordance with the Illinois reclamation pe1mit. The plan shall be reevaluated prior to 

abandonment based on actual coal refuse production rates, existing site conditions and 

embankment configuration, and revised if necessary. 

7.0 ENGINEERING ANALYSES 

In support of the plan, engineering analyses included slope stability analyses and the hydro logic 

and hydraulic studies for the impoundment and surface drainage facilities. The calculations 

describing the design assumptions, methodology and results are included in Appendix B. 

7.1 Hydrolo2:ic and Hvdraulic Analvses 

The proposed facility has been evaluated using stom1 criteria for high hazard dams. Upon 

the one-year anniversary and thereafter, the impoundment shall be capable of storing the 

runoff associated with a PMF design sto1111 event plus three feet of freeboard. 

Evacuation of the stored water shall be accomplished by pumping for Phases 3, 4 and 6. The 

required pumping capacity (1178 gallons per minute for Phase 3, 916 gallons per minute for 

Phase 4 and 284 7 gallons per minute for Phase 6) is based on storing the runoff associated 

with two design storm events and evacuating the runoff associated with one design storm 

event within a reasonable time period (approximately 30 days). Should the available storage 

capacity be reduced to one design stom1 event, the emergency pumps shall be mobilized to 

the site to evacuate the stored runoff and provisions shall be made so the pumps and 

associated discharge line are readily available, when needed. 

Evacuation of the stored runoff shall be accomplished by means of a decant pipe for the 

Phases 5 and 7 impoundments. The required pipe size, 18-inch SDR 26, is based on 

evacuating 90% of the runoff associated with one design storm event within IO days. 

The hydro logic characteristics of the impoundment and drainage areas are summarized 

below: 

• Drainage Area 

• Runoff Curve Number 

• PMF 

45.7 acres (Phases 3 and 5 Elevation 465) 

111 acres (Phases 4, 6 and 7 Elevation 492) 

100 

41 inches 
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• Total Storm Runoff Volume 503,817 cubic yards (Phase 5 Elevation 465) 

1,220,000 cubic yards (Phase 7 Elevation 492) 

The surface drainage facilities, including road and bench gutters, and Ditches C through M 

have been sized to convey runoff associated with the I 00-year, 6-hour recurrence interval 

stonn event. The computed peak discharges were estimated using the computer program 

SedCad developed by the University of Kentucky. All pennanent facilities have been 

designed with appropriate protection to minimize the potential for channel erosion. Details 

for the surface drainage facilities are presented on Figure No. 9. 

7 .2 Slope Stabilitv Analvses 

Slope stability analyses have been performed for the upstream and downstream slopes of 

the Phases 5 and 7 embankments using PCSTABL5, a computerized version of the 

modified Bishop Method of Slices, developed by Purdue University and the Indiana State 

Highway Commission. The critical potential failure surfaces, minimum factors of safety, 

and material properties used in the slope stability analyses are presented on Figure No. 10 

and in the calculation biief. 

Slope stability was analyzed for both static and seismic (pseudo static) loading conditions 

for the downstream and upstream embankment slopes. For the static analysis, effective 

prope1iies for the coal refuse and existing soil were used. For the pseudo-static analysis, 

total stress properties were used for the existing soils. The use of effective stress properties 

for the coal refuse and total stress prope1iies for the existing cohesive soils is appropriate, 

giving the effects of the sudden loading in an emihquake event and the relatively slow 

drainage characteristics of the soils. Also, for the pseudo-static analysis, a horizontal 

acceleration of0.15g<4l was used. The phreatic level used in the stability analyses was 

conservatively based on top flow line calculations perfo1111ed on a transfonned section. 

The transformed section was based on the horizontal permeability of the embankment 

material being nine times greater than the vertical pe1111eability. The engineering prope1iies 

of the embankment material were based on laboratory test results and our experience with 

similar materials. 

The most critical potential failure surfaces, as shown on Figure No. I 0, are summarized 

below: 

l\1inimum l\1inimum 

Staoe Case Static F.S. Seismic F .S. 

Phase 5 Downstream 1.50 1.26 

Upstream 1.85 1.21 

Phase 7 Downstream 1.72 1.20 

Upstream 2.06 1.20 

As indicated in the above table, the computed factors of safety meet the minimum requirements 

( 1.5 and 1.2 for the static and seismic cases, respectively). 

(
4.l National Earthquake Hazards Reduction Program, Part I, Provisions for the Development of Seismic Regulations 

for New Buildings, Map I, 1991 Edition. 
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8.0 SU!VIMARY 

The design plans for the proposed Pond Creek Mine No. 1 refuse disposal facility are based on 

the subsurface exploration program, field and laboratory testing, and the engineering analyses 

described herein. The plan should provide disposal for approximately 1.6 years of coarse coal 

refuse and 3 years of fine coal refuse. 

We trust that the plans, design calculations and guideline technical specifications described herein 

are acceptable to Williamson and the appropriate regulatory authorities. In preparing this 

document, our professional services have been performed with care and skill ordinarily exercised 

by reputable members of the profession practicing under similar conditions at the same time and 

the same or similar locality. No warranty, expressed or implied, is made by rendition of these 

consulting services ofby furnishing oral or written reports of the findings made. 

If there are any questions, or if further clarification is required, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

~- ....----------· 
- ~?~ 

e . ..-
Justin L. Harry 

Staff Engineer 

~pr/ 
Principal Engineer 

JLH/CEY:wmb 
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CERTIFICATION OF PLAN 

I, Claudio E. Yon, P. E., certify C2lthe plan entitled "Report, Engineering Design Plan, Proposed 

Coal Refuse Disposal Facility, Pond Creek Mine No. 1, Williamson County, Illinois" was 

developed in accordance with prudent engineering principles and practices, and applicable Mine 

Safety and Health Administration and Illinois Department of Environmental Protection design 

criteria. 

& «-
SIGNED: I ~,/4 , 

Cl{udio E. Yon, P.£. 

DATE: ___ 1..,./_1~s_,_/i~/J~0_. _____ _ 
ALLIANc':E C6NSULTING, INC. 

(ZJ The term ucertify," as used herein, is defined as follows: "An Engineer·s cenification of conditions is a 

declaration of professional judgment. It does not constitute a warranty or guarantee, either expressed or implied, nor 

does it relieve any other party of their responsibility to abide by contract documents, applicable codes, standards, 

regulations and ordinances." 
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APPENDIX A 

GUIDELINE TECHNICAL SPECIFICATIONS 

ENGINEERING DESIGN PLAN 

POND CREEK MINE NO. 1 

PROPOSED COAL REFUSE DISPOSAL FACILITY NO. 2 

WILLIAMSON COUNTY, ILLINOIS 

WILLIAJ\1SON ENERGY, LLC 

JOHNSON CITY, ILLINOIS 
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APPENDIX A 

GUIDELINE TECHNICAL SPECIFICATIONS 

ENGINEERING DESIGN PLAN 

POND CREEK MINE NO. 1 

PROPOSED COAL REFUSE DISPOSAL FACILITY NO. 2 

·wILLIAMSON COUNTY, ILLINOIS 

WILLIAMSON ENERGY, LLC 

JOHNSON CITY, ILLINOIS 

INTRODUCTION 

These specifications are intended to serve as guidelines for the construction of the Pond Creek 

No. 1 Mine Coal Refuse Disposal Facility No. 2 to serve Williamson Energy, LLC's (Williamson 

Energy) coal preparation plant in Williamson County, Illinois. The information contained 

herein, including the accompanying drawings which illustrate the disposal plan, is sufficiently 

detailed to provide Williamson Energy with the teclmical guidance required to perfonn coal 

refuse disposal operations in a manner consistent with the design assumptions and sound 

engineering practice. These specifications are intended to be supplemented with periodic site 

visits by persons knowledgeable of the design in order to conduct inspections of the construction 

procedures, conduct field tests and, if necessary, obtain samples and perform laboratory testing. 

The specifications have been prepared to aid Williamson Energy in the design, planning, and 

construction of the specific project. Its scope is limited to the project and location described 

herein and represents our understanding of the significant aspects relevant to the planned 

operations. If there are any differences in location and/or design features, the modification 

should be reviewed to determine if revision of conclusions or recommendations is required. 

This refuse disposal plan provides for the construction of a two embankments sharing a common 

side, utilizing coarse coal refuse to fom1 an impoundment for the disposal of fine coal refuse 

slun-y. The disposal plan for the facility will provide approximately 11 years of coarse and 17 

years of fine coal refuse disposal capacity based on refuse production rates supplied by 

Williamson Energy. 

Briefly, the work items required in the coal refuse disposal plan include: 

1. Site Preparation - In areas of embankn1ent construction, the site preparation items include 

topsoil stripping and stockpiling and proofrolling/sealing. During the disposal operations, 
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benching of each lift of material into existing slopes shall be required as well as scarifying 

previously compacted surfaces. 

2. Embankment Constrnction - Coarse coal refuse embankments shall be constrncted to 

provide disposal capacity for approximately 17 years of fine coal refuse. 

3. Subsurface Drainage - An internal drainage system shall be installed in the Phases 5 and 7 

embankment to aid in controlling the phreatic level. 

4. Fine Coal Refuse Disposal - Upon conunencement of Phase 5 constrnction, fine coal 

refuse slurry may be pumped into the northern impoundment. A water pumping system 

shall be used to remove excess clarified slurry water and precipitation from the 

irnpoundment. 

5. Surface Drainage Facilities - To control and direct surface water runoff from the 

embankment and road ditches, Ditches C through M shall be constructed concurrent with 

construction operations. 

6. Abandonment - An abandonment grading plan has been provided. The plan shall be re­

evaluated prior to abandonment based on actual coal refuse production rates, existing site 

conditions and embankment configuration, and revised if necessary. 

7. Revegetation - To control erosion and provide an acceptable post mining land use, all 

completed embankment surfaces shall be revegetated in accordance with Williamson 

Energy's Mine Pennit. 

8. Monitoring and Maintenance - A program ofregular monitoring and maintenance of the 

disposal operations is described herein. 

The following drawings forn1 a part of these specifications: 

FIGURE 
NO. 

1 
2 
3 
4 
5 
6 
7 

DRAWING 
NO. 

B07-038-Tl 
B07-038-Ml 
B07-038-M2 
B07-038-M3 
B07-038-M4 
B07-038-M5 
B07-038-M6 

Title Sheet 
Existing Conditions 
Plan - Phase 3 
Plan - Phase 4 
Plan - Phase 5 
Plan - Phase 6 
Plan - Phase 7 
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8 
9 
10 
11 
12 
13 
14 
15 

B07-038-El 
B07-038-E2 
B07-038-E3 
B07-038-M7 
B07-038-E4 
B07-038-E5 
B07-038-Al 
B07-038-M8 

Sections C-C and D-D 
Details 
Slope Stability Analysis 
Abandonment Plan 
Decant Installation Details 
Section E-E 
Typical Details Combination/Sediment Ditch 

Drainage/Proposal Map 

1.0 SITE PREPARATION 

1.01 General 

Beneath all areas of the coarse coal refuse embankment, site preparation shall be 

required. 

1.02 Stripping and Topsoil Removal 

Stripping and stockpiling of topsoil and root matter are required to provide an 

adequate foundation for facility construction. All topsoil shall be removed prior to 

embankment constrnction. The stripped topsoil shall be stockpiled. To aid in 

groundwater protection, a 4 feet thick (minimum) soil layer shall be maintained 

between the coal refuse and bedrock. 

Stockpile areas for topsoil are presented on the drawings. As areas are prepared for 

final reclamation, topsoil may be removed from future disposal areas and hauled 

directly to areas being reclaimed. 

1.03 Surface Sealing/Proofrolling 

The footprint of the embankment shall be proofrolled following stripping and topsoil 

removal to seal and compact the foundation soils. A minimum of three passes shall 

be made over each area using a large sheepsfoot roller or rnbber-tired equipment (i.e. 

loaded truck) to produce a minimum dry density equivalent to 95 percent of the 

maximum d1y density attainable by the Standard Proctor method of compaction 

(ASTM D 698). Any soft or wet soils shall be removed to a minimum depth of 2 feet 

below the previously excavated surface and replaced with compacted soil. The over­

excavated area shall be backfilled with silty, clayey soil, placed in 12-inch lifts, and 

compacted to 95 percent of the Standard Proctor maximum dry density (ASTM D 

698). 
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Random in-place density testing shall be perfo1med throughout the impoundment 

area to verify that the existing stripped surface is compacted to 95 percent of the 

Standard Proctor maximum dry density prior to fine coarse coal refuse slurry 

disposal. 

2.0 EMBANKMENT CONSTRUCTION 

2.01 General 

To provide storage capacity for approximately 11 years of coarse and 17 years of 

fine coal refuse, two embankments shall be constructed of coarse coal refuse 

sharing a conunon side. Drawing Nos. B07-038-M2, B07-038-M3, B07-038-M4, 

B07-038-M7, B07-038-M6 and B07-038-El present the plans and section of the 

proposed embankment phases. 

Sediment control shall be provided by the combination sediment/perimeter ditches. 

Conveyance ditches shall be constrncted to convey surface rnnoff to the 

sediment/perimeter ditches. 

2.02 Coarse Coal Refuse Placement and Compaction 

a. Lines and Grades - Coarse coal refuse shall be placed to the lines and grades 

shown on the drawings for the various stages. Control for placement can be 

established from the coordinate system provided on the drawings. 

b. Material: Run-of-plant coarse coal refuse from the coal preparation plant shall be 

used for the embanlm1ent constrnction. Placement and compaction of the refuse 

shall be in accordance with Sections 2.02.c and d. 

c. Placement: Coarse coal refuse shall be spread in lifts not more than 1 foot thick 

when compacted. Material that is too wet to be properly compacted shall be 

spread and graded to facilitate drainage. Upon drying to within the acceptable 

moisture content range, compaction shall proceed. 

d. Compaction: The coarse coal refuse in the impounding embanlanent shall be 

spread in layers having a compacted thicla1ess of 1 foot or less. The material shall 

be compacted by routing heavy equipment (dozers, trncks, etc.) over it or utilizing 

specialized compaction equipment to attain the specified degree of compaction. 
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No special compaction procedures are anticipated to be required to provide 

resulting densities which are consistent with those used in the design. A field 

density testing program shall be conducted during the placement operations to 

determine the actual dry density being achieved. 

Field density testing of the foundation soil and coarse coal refuse placed in the 

embankment areas shall be perfom1ed to confim1 that the compactive effort 

employed is yielding an in-place dry density ofat least 95 percent of the maximum 

density obtainable by the Standard Proctor Compaction Method (ASTM D 698). 

Density testing shall be performed at equivalent frequencies of one test per 2,000 

cubic yards of material placed and compacted and at least one test for each lift. 

Locations, elevations and dates of the tests shall be recorded and maintained for 

documentation purposes. The moisture at time of compaction shall be within the 

range of optimum moisture by -2 percent to + 3 percent. If in-place dry densities 

are observed to be less than that required, additional compaction shall be 

perfom1ed on the effective test area and the area retested. Such work shall 

continue until satisfactory results are obtained. 

At least one Standard Proctor test of the material shall be verified for every 20 

field density tests perfonned. Additionally, should mining or preparation plant 

operations change such that a change in refuse material properties is anticipated, 

the Proctor shall be verified. 

e. Construction Procedures: The work surface shall be advanced upward in nearly 

horizontal layers. To minimize penetration of precipitation, the work surface 

shall be sloped to drain and backbladed as the material is spread. No fill shall be 

placed that is or on frozen material. If the surface where fill is to be placed is 

frozen, the frozen material shall be removed over an area where one day's refuse 

will be placed prior to placement of a new lift. The frozen material shall be stored 

until it is thawed and then replaced. Surface material in the impounding 

embankment too wet to support construction equipment shall be removed to 

expose drier material prior to placement of the next refuse layer. After drying, 

these wet materials can be reused in the embankment. As the level of the 

embankment is raised, it shall be graded smoothly to the contours shown on the 

plans. 
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2.03 Survev Control 

Survey control shall include establishment ofpennanent monuments outside of, but 

adjacent to the refuse disposal facility and underground mining limits. This control 

shall be used for the management of day-to-day operations. 

2.04 Subsurface Drains 

a. General - To minimize the possible rise in the phreatic level as the impoundment 

level rises, internal underdrains shall be installed within the embankment. The 

drains shall consist of either a geocomposite drainage material or non-calcareous 

gravel both with an HDPE perforated pipe wrapped entirely with geotextile. The 

approximate alignment and elevations of the drains are indicated on Drawing 

Nos. B07-038-M4 and B07-038-M6. The underdrain details are presented on 

Drawing No. B07-038-E2. 

b. Filter Fabric - The filter fabric shall be "Propex 4550" manufactured by Propex 

Fab1ics, Inc., or an approved equivalent geotextile that is ultraviolet stabilized to 

resist deterioration. The filter fabric shall be protected from ultraviolet exposure 

during storage. 

c. Pipe - The pipe used in the internal drain shall be a 12-inch diameter, SDR-13.5, 

perforated high-density polyethylene pipe. The perforations shall be in 

accordance with the detail on Drawing No. B07-038-E2. The outlet pipes shall 

not be perforated. 

d. Rock Gravel - Competent, durable, clean gravel in the size range of¼" to 1 ½" 

shall be used in the drains. The gravel shall consist of non-acid, non-toxic, non­

calcareous rock that will not slake in water or degrade to soil material during the 

life of the facility, and which is free of coal, clay or other non-durable material. 

e. Geocomposite - If a geocomposite drainage material is selected for the drain in 

lieu of the river gravel, the geocomposite shall be Pern1aNet HL, manufactured 

by GSE Lining Technologies, or equivalent. The geocomposite shall be entirely 

wrapped with filter fabric and shall be wrapped around the HDPE perforated 

collection/conveyance pipe. The geocomposite underdain detail is presented on 

Drawing No. B07-038-E2. 
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. 3. Installation - Details pertaining to the internal drains are presented on Drawing 

No. B07-038-E2. As shown on the drawing, the pipe shall be wrapped entirely 

with filter fabric with a minimum 2-foot overlap. The drain shall be constructed 

to the dimensions shown on the drawing. 

The installation of the underdrains shall be monitored by the engineer responsible 

for ceriifying the construction of the embankment or by a qualified person 

designated by the engineer. 

2.05 Piezometers 

Piezometers shall be installed at the locations shown on the drawings and in 

accordance with the detail on Drawing No. B07-038-E2. Clean concrete sand may 

be substituted for the pea gravel if the latter is difficult to obtain. The perforated 

section of the piezometer pipe shall be wrapped with filter fabric. Bentonite seals 

shall be placed i1m11ediately above the perforated section and just below the ground 

surface to isolate the piezometer tip from potential perched water tables and 

minimize any influence associated with surface water. 

2.06 Refuse Haul and Access Road Construction 

An access road shall be extended to refuse facility operations as shown on the 

drawings. Throughout construction, access roads on the refuse pile shall be 

constructed to provide routes for access to the impoundment. Variations of road 

width or grade shall be dete1111ined by Williamson Energy based upon site-specific 

considerations. The locations of the roads may vary from the roads shown on the 

drawings provided the specified crest widths and embankment slope grades are 

maintained. 

2.07 Decant Installation 

a. General 

To aid in maintaining a normal pool elevation in the impoundment and to provide a 

mechanism to evacuate stored storm runoff, a 18-inch outside diameter, SDR 26 high 

density polyethylene (HDPE) decant pipe shall be installed at the elevations shown 

on Drawing No. B07-038-El where it shall discharge into a surface drainage ditch. 
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b. Decant Pipe 

The pipe used for decant construction shall be 18-inch outside diameter, SDR 26 

HDPE pipe (average inside diameter of 1.38 feet). The pipe joints shall be welded 

(fused) all around and pressure tested. Pressures used for the testing shall be for the 

maximum anticipated static water head of approximately 13 feet or approximately 6 

pounds per square inch (psi) measured at the outlet end of the pipe. The pipe shall 

be tested prior to backfilling to facilitate repair or rewelding. End caps used for the 

pressure testing shall be welded sufficiently to withstand the test pressures. A 

pressure relief valve and pressure gauge shall be mounted on the downstream end 

of the pipe. The pipe shall maintain the constant test pressure for a minimum time 

peiiod of2 hours. No leakage is recommended, so extreme care shall be taken to 

account for any water added to or discharged from the pipe to maintain the 

specified test pressures. Records of the testing shall be n1aintained. Safety 

precautions for conducting the pressure testing shall be in accordance with current 

MSHA and Occupational Safety and Health Administration (OSHA) guidelines. 

2.08 Pipe Installation 

a. General - The decant pipe shall be installed on an adequate foundation in a 

manner to minimize differential settlement and excessive seepage along the 

outside of the pipe. All pipe installation shall be supervised by qualified 

personnel familiar with the intent of the design and knowledge of proper 

installation procedures. 

b. Alignment - The pipe shall be placed in a trench excavated into the embankment 

at elevations shown on B07-038-E2 and at a location detennined by the engineer. 

Compacted fill used to level the pipe subgrade and fom1 the bedding shall be a 

minimum of 6 inches thick, but shall not exceed approximately 2 feet beneath the 

pipe invert. Compaction shall be achieved in accordance with the detail 

presented on Drawing No. B07-038-E4 and Section 2.08e of these specifications. 

The decant drop inlet shall extended vertically from the upstream end of the pipe 

to the elevations shown on Drawing No. B07-038-El. 

c. Foundation Preparation - A 4-foot wide (minimum) trench shall be excavated at 

a location, determined by the Engineer, as per the detail presented on Drawing 

No. B07-038-E4. The trench shall be excavated 2 feet (minimum) below the 

final pipe inve1t. The backfill envelope shall be placed, as per the details shown 

on Drawing No. B07-038-E4 and in accordance with these specifications. 
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d. Pipe Connections - To provide a water-tight seal, the joints shall be welded 

(fused) sufficiently to withstand the design internal water pressure (6 psi, 

minimum) without leakage. 

e. Backfilling - The backfill envelope, as shown on Drawing No. B07-038-E4, shall 

be raised uniformly on both sides of the pipe in 6-inch thick layers (8-inch thick 

loose lifts) and compacted to a density greater than or equal to 100 percent 

Standard Proctor maximum dry density (ASTM D 698) within -2 to +3 percent 

of the optimum water content. The bedding material shall be shaped to embed 

the 18-inch HDPE a minimum of 4 inches. One field density test (minimum) 

shall be performed for every 200 cubic yards of backfill placed and compacted 

with at least one test per lift. 

f. Materials for Backfill - Materials used for backfilling shall consist of coarse coal 

refuse, free of any particles larger than 3 inches in any dimension. 

2.09 Drop Inlet 

a. General - To facilitate the installation of the trash rack and to prevent fines from 

entering the decant pipe, a drop inlet fabricated out of a 18-inch diameter SDR 

26 HDPE 90 degree elbow shall be used. The elbow shall be fuse welded to the 

decant transport section and to the drop inlet riser. 

b. Riser- The riser used to extend the drop inlet shall be 18-inch outside diameter, 

SDR 26 HDPE pipe, flange fitted at one end to facilitate connection to the trash 

rack. The riser connections shall be in accordance with the manufacturer's 

recommendations. 

2.10 Trash Rack 

a. General - To prevent large paiiicles from entering and possibly clogging the 

decant pipe, a trash rack design has been provided. The trash rack shall be 

bolted to the riser pipe and can be removed for extension of the decant pipe. The 

trash rack may be fabricated with readily available parts. 

b. Material - Materials required for the trash rack include I inch by 1 inch by 1/8-

inch angle irons, No. 4 re bar, and 1/8-inch thick steel plate. Details are shown 

on Drawing No. B07-038-E4. The trash rack shall be flange fitted and bolted to 

the riser flange. 
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c. Paint - The trash rack shall be protected with rust-resistant paint after fabrication. 

The trash rack shall be inspected periodically and any damage repaired 

accordingly. 

2.11 Filter and Drainage Diaphragm 

a. General - A filter diaphragm shall be installed, as shown in plan and in detail on 

Drawing No. B07-038-E4, to minimize internal erosion (piping) along the 

decant. 

b. Material - The diaphragm shall be constructed of hard, durable, non-calcareous 

aggregate within the following gradation range and wrapped entirely in "Propex 

4550" filter fabric or an equivalent approved by the Engineer. 

Sieve Size 
3-inch 
1-1/2-inch 
3/4-inch 
3/8-inch 
No.4 
No. 10 
No. 20 
No. 40 
No. 60 
No. 140 
No. 200 

Percent Finer 
100 

84 to 100 
36 to 100 
6 to 100 
0 to 52 
0 to 10 
0 to 9 
0 to 8 
0 to 7 
0 to 6 
0 to 5 

c. Filter and Drainage Diaphragm Outlet Drain - To convey seepage collected by the 

filter and drainage diaphragm to a surface drainage ditch, an outlet drain shall be 

constructed, as shown on Drawing No. B07-038-E4. The drain shall be 

conshc1cted in accordance with the detail presented on Drawing No. B07-038-E4. 

3.0 FINE COAL REFUSE DISPOSAL 

3.01 General 

Following disposal of the fine coal refuse in the Phase 2 irnpoundment to maximum 

Elevation 496, fine coal refuse shall be disposed in the Phase 3 irnpoundment. The 

sluny line(s) shall be periodically moved along the slope of the impoundment to 

maintain a relatively unifonn fines level within the impoundment. Discharge shall 

initiate on the irnpoundment bottom and continue on fine coal refuse beaches as the 

slurry settles. In no case shall direct discharge onto embankment slopes be allowed. 
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3.02 Clarified Water Removal 

Clarified water from the slurry impoundment shall be removed by a pumping system 

and directed into the proposed perimeter ditch system or to the coal preparation plant. 

The water level in the impoundment shall be maintained as low as practicable. 

4.0 SURFACE WATER DRAINAGE FACILITIES 

4.01 General 

A system of sediment/perimeter ditches, access road gutters, bench gutters, and 

conveyance ditches shall be constructed to control surface runoff and minimize 

erosion. All runoff collected from the embankrnent area will be directed toward 

proposed sediment/perimeter ditches located at the toe of the Phases 5 and 7 

embankment slopes. The conveyance ditches convey the flow from the 

embankment benches to the sediment/perimeter ditches. 

4.02 Ditches C throm,h M 

To convey runoff from the embanlm1ent and slopes to the sediment/perimeter 

ditches, Ditches C through M, shall be constructed. The ditch locations are shown 

on the drawings and details presented on Drawing No. B07-038-E2. The final 

ditches shall be lined with the erosion protection specified on Drawing No. B07-

038-E2. Temporary ditches shall be maintained around the base of the slopes. Any 

erosion damage sustained shall be innnediately repaired. 

4.03 Access Road Gutters 

Srnface runoff intercepted by access roads shall be kept off the road surface and in 

gutters on the uphill side. The roadway shall slope toward the gutter with the gutter 

approximately the same gradient as the access road. Pennanent gutters shall be 

provided at abandonment with erosion protection (riprap) as shown in detail on 

Drawing No. B07-038-E2. 

4.04 Rock R.iprap 

\\1here rock riprap protection is required in ditches and gutters because of high flow 

velocity, the riprap must have the following characteristics: 
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a. Material - Riprap shall be hard, durable cobbles and boulders of sandstone or 

limestone in the sizes specified on the details. 

b. Size Gradation - Riprap size shall be predominantly in the range specified on 

the drawings. Smaller stones and cobbles shall be used to fill the voids between 

larger pieces. 

c. Subgrade Preparation - The riprap subgrade shall be well compacted before 

riprap is placed. A layer of "Propex 4550" filter fabric, or approved equivalent, 

shall be placed on the subgrade prior to the riprap placement. 

d. Riprap Placement - Riprap shall be spread to the thickness required in a single 

lift. In lieu of riprap, 8-inch filter point mat or 4-inch uniform section may be 

used. The mat shall be keyed 18 inches (minimum) along both edges of the 

ditch and at the upstream end of each section. The mat shall be underlain with 

Propex 4550 filter fabric and installed in accordance with the manufacturer's 

recommendations. If uniform section mat is used, weep holes shall be provided 

at 15-foot elevation intervals. 

5.0 REVEGETATION OF COMPLETED AREAS 

Revegetation of coarse coal refuse slopes can be accomplished by placing a cover of 

natural soil or other materials capable of supporting vegetation and subsequent 

planting to establish a continuous stand of vegetation. Soil cover and vegetation shall 

be in accordance with the Illinois reclamation pem1it. 

6.0 MONITORING AND MAINTENANCE 

6.01 Piezometers and Impoundment Level 

Water level readings from the piezometers and the impoundment level shall be 

recorded at 7-day intervals and compared to the levels used in the design. The 

piezometers shall be flushed on an annual basis to ensure they are functioning 

properly. Should the piezometers become damaged during operations, they shall be 

repaired or replaced. Maximum piezometer water levels used in the design of the 

embankments are shown on Drawing No. B07-038-E3. 
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6.02 General Observations 

Observations of the embankment and its appurtenant structures shall be made at 7-

day intervals and immediately following any unusual events such as floods, heavy 

rainfalls, abnom1al structural behavior, etc. Any unusual features shall be reported 

immediately to the engineer responsible for certifying the conshuction. 

a. Embankment Slopes - Any irregularities such as scarps, wet areas, or vegetation 

disturbance shall be recorded. 

b. Working Disposal Surface - Irregularities shall be recorded. 

c. Access Road Gutters and Dischar2:e Channels - General condition of channels, 

soil erosion adjacent to or beneath riprap and seeded slopes, blockage by debris, 

etc. shall be noted. 

d. Vicinity of the Embankment - General conditions throughout the area of the 

embankment shall be observed to note any changes which could be associated 

with the behavior of the embankment and its foundation. 

6.03 Maintenance 

The following maintenance shall be perf01111ed regularly: 

a. Routine Maintenance - Maintenance, including replacement or patching of 

grouted riprap, regrading temporary bench and haul road gutters, backfilling of 

erosion rills and gullies, removal of debris from the ditches at the site, etc. shall 

be performed. 

b. Maintenance After Unusual Meteorological Events /Heavy Precipitation Events 

and Floods). - The most important maintenance tasks at these times are the 

timely backfilling of all erosion scarps and slumps and the repair and 

improvement of drainage systems and riprap. 

c. Maintenance After Abnonnal Changes in the Behavior of the Shucture - If 

abnom1al behavior of any portion of the embankment is observed, qualified 

persons knowledgeable of the facility design characteristics shall be advised 

immediately and any recommended maintenance measures undertaken. 
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6.04 Data Review 

All facility perfom1ance data and data obtained during periodic inspections and 

maintenance shall be reviewed by qualified persons knowledgeable of the facility 

construction and disposal requirements, including the design recommendations 

presented in these documents. 
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R20275~ASE 1 EXCAVATION VOLUME 
)5-330-1413 

)lumes by elevation zone 3/24/2006 15:23 

( 
)ne 460.00 to 462.00 
1t volume : 644,987.2 C.F., 23,888.41 C.Y. 

ill volume: 0.0 C.F., 0.00 C.Y. 
1nning total: 
1t volume : 644,987.2 C.F., 23,888.41 C.Y. 

ill volume: 0.0 C.F., 0.00 C.Y. 

)ne 462.00 to 464.00 
1t volume : 973,192.1 C.F., 36,044.15 C.Y. 

Lll volume: 14.3 C.F., 0.53 C.Y. 
1nning total: 
1t volume : 1,618,179.3 C.F., 59,932.57 C.Y. 

lll volume: 14.3 C.F., 0.53 C.Y. 

Jne 464.00 to 466.00 
1t volume : 1,178,885.6 C. F., 43,662.43 C. Y. 

'.11 volume: 11.8 C.F., 0.44 C.Y. 

inning total: 
1t volume: 2,797,064.9 C.F., 103,595.00 C.Y . 

. 11 volume: 26.1 C.F., 0.97 C.Y. 

me. 466.00 to 468.00 
( lume : 1,218,282.8 

I \ 
· volume : 5 0 9 . 5 C . F. , 

inning total: 
1t volume : 4,015,347.7 
. 11 volume: 535.7 C.F., 

me 468.00 to 470.00 

C.F., 45,121.58 C.Y. 
18.87 C.Y. 

C.F., 148,716.58 C.Y . 
19.84 C.Y. 

,t volume: 1,082,797.6 C.F., 40,103.62 C.Y . 

. 11 volume: 534.9 C.F., 19.81 C.Y. 

inning total: 
, t volume : 5 , 0 9 8 , 14 5 . 3 C . F . , 18 8 , 8 2 0 . 2 0 C . Y . 

11 volume: 1,070.5 C.F., 39.65 C.Y. 

,ne 470.00 to 472.00 
.t volume : 736,205.8 C.F., 27,266.88 C.Y. 

11 volume: 2,179.7 C.F., 80.73 C.Y. 

nning total: 
t volume : 5,834,351.1 C.F., 216,087.08 C.Y. 

11 volume: 3,250.2 C.F., 120.38 C.Y. 

ne 472.00 to 474.00 
t volume: 363,873.2 C.F., 13,476.79 C.Y. 

11 volume: 1, 2 4 5. 1 C. F. , 4 6. 12 C. Y. 
n"· ·g total: 
\_ lume: 6,198,224.3 C.F., 229,563.86 C.Y. 

l- volume: 4,495.3 C.F., 166.49 C.Y. 

ne 474.00 to 476.00 
Page 1 of 2 



R202761t volume: 116,297.3 C.F., 4,307.31 C.Y. 

ill volume: 944.8 C.F., 34.99 C.Y. 
1nning total: 
1t volume : 6,314,521.5 C.F., 233,871.17 C.Y. 
i.1(- volume: 5,440.1 C.F., 201.49 C.Y. 

)ne 476.00 to 478.00 
1t volume: 26,985.7 C.F., 999.47 C.Y. 
i. 11 volume : 1, 611. 8 C . F. , 5 9 . 7 0 C . Y. 
1nning total: 
1t volume : 6,341,507.2 C.F., 234,870.64 C.Y. 

lll volume: 7,052.0 C.F., 261.18 C.Y. 

)ne 478.00 to 480.00 
1t volume: 2,262.8 C.F., 83.81 C.Y . 
. 11 volume: 512.3 C.F., 18.97 C.Y. 
inning total: 
1t volume: 6,343,770.0 C.F., 234,954.45 C.Y . 

. 11 volume: 7,564.2 C.F., 280.16 C.Y. 

Jne 480.00 to 482.00 
it volume : 11.1 C.F., 0.41 C.Y . 
. 11 volume: 302.4 C.F., 11.20 C.Y. 
inning total: 
,t volume: 6,343,781.1 C.F., 234,954.85 C.Y. 

11 volume: 7,866.6 C.F., 291.35 C.Y. 

Page 2 of 2 



R20277'JASE 2 EMBANKMENT VOLUME 
J5-330-1413 

Jlumes by elevation zone 3/24/2006 15:11 

Jne 460.00 to 462.00 
1t volume: 47.7 C.F., 1.77 C.Y. 
Lll volume: 2,067.2 C.F., 76.56 C.Y. 
mning total: 
1t volume : 47.7 C.F., 1.77 C.Y. 
Lll volume: 2,067.2 C. F., 7 6. 5 6 C. Y. 

)De 462.00 to 464.00 
it volume : 689.3 C.F., 25.53 C.Y. 
,11 volume: 29,241.3 C.F., 1,083.01 C.Y. 

mning total: 
it volume : 737.0 C.F., 27.30 C.Y . 
. 11 volume: 31,308.5 C.F., 1,159.58 C.Y. 

me 464.00 to 466.00 
it volume : 1,237.4 C. F., 45. 83 C. Y . 

. 11 volume: 126,913.6 C.F., 4,700.51 
inning total: 
1t volume: 1,974.4 C.F., 73.13 C.Y . 
. 11 volume: 158,222.2 C.F., 5,860.08 

,ne-466.00 to 468.00 
lume: 1,590.8 C.F., 58.92 C.Y. 

' (_ 
volume: 327,040.2 C.F., 12,112.60 

inning total: 
1t volume : 3,565.1 C.F., 132.04 C.Y. 
11 volume: 485,262.4 C.F., 17,972.68 

,ne 468.00 to 470.00 
t volume: 1,744.0 C.F., 64.59 C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

11 volume: 665,642.4 C.F., 24,653.42 C.Y. 

nning total: 
t volume : 5,309.1 C.F., 196.63 C.Y. 

11 volume: 1,150,904.8 C.F., 42,626.10 C.Y. 

ne 470.00 to 472.00 
t volume : 828.2 C.F., 30.68 C.Y. 

11 volume: 917,418.6 C.F., 33,978.47 C.Y. 

nning total: 
t volume : 6,137.3 C.F., 227.31 C.Y. 
11 volume: 2,068,323.4 C.F., 76,604.57 C.Y. 

ne 472.00 to 474.00 
t volume : 1,521.0 C.F., 56.33 C.Y. 
11 volume: 1,016,357.6 C.F., 37,642.87 C.Y. 

n'(_ , total: 
,_ 1 ume : 7 , 6 5 8 . 3 C . F . , 2 8 3 . 6 4 C . Y . 

1~ volume: 3,084,681.0 C.F., 114,247.45 C.Y. 

ne 474.00 to 476.00 
Page 1 of 3 



R202781t volume : 1,060.8 C.F., 39.29 C.Y. 

lll volume: 1,065,950.3 C.F., 39,479.64 C.Y. 

mning to tel: 
1t volume : 8,719.1 C.F., 322.93 C.Y. 

l 1 • o l ume : 4 , 15 0 , 6 31. 4 C . F . , 15 3 , 7 2 7 . 0 9 C . Y . 

Jne 476.00 to 478.00 
1t volume : 692.7 C.F., 25.66 C.Y. 

lll volume: 1,183,580.7 C.F., 43,836.32 C.Y. 

mning tot al: 
it volume : 9,411.9 C.F., 348.59 C.Y . 

. 11 volume: 5,334,212.1 C.F., 197,563.41 C.Y. 

me 478.00 to 480.00 
1t volume : 349.9 C.F., 12.96 C.Y . 
. 11 volume: 1,318,279.2 C.F., 48,825.16 C.Y. 

inning total: 
1t volume: 9,761.8 C.F., 361.55 C.Y . 
. 11 volume: 6,652,491.3 C.F., 246,388.57 C.Y. 

me 480.00 to 482.00 
1t volume: 37.2 C.F., 1.38 C.Y . 
. 11 volume: 1,329,113.1 C.F., 49,226.41 C.Y. 

inning total: 
t volume : 9,799.0 C.F., 362.92 C.Y. 
11 volume: 7,981,604.4 C.F., 295,614.98 C.Y. 

ne"482.00 to 484.00 
· ( lume : 2. 0 C. F. , 0. 07 C. Y. 

volume : 1, 2 6 9, 713 . 1 C . F. , 4 7 , 0 2 6 . 41 C . Y. 

nning total: 
t volume : 9,800.9 C.F., 363.00 C.Y. 
11 volume : 9, 2 51, 31 7 . 5 C . F. , 3 4 2, 6 41. 3 9 C. Y. 

ne 484.00 to 486.00 
t volume : 0.0 C.F., 0.00 C.Y. 
11 volume: 1,174,668.6 C.F., 43,506.25 C.Y. 

nning total: 
t volume : 9,800.9 C.F., 363.00 C.Y. 

11 volume: 10,425,986.2 C.F., 386,147.64 C.Y. 

ne 486.00 to 488.00 
t volume : 0.0 C.F., 0.00 C.Y. 
11 volume: 1,062,047.0 C.F., 39,335.07 C.Y. 

nning total: 
t volume : 9,800.9 C.F., 363.00 C.Y. 

11 volume : 11 , 4 8 8 , 0 3 3 . 1 C . F. , 4 2 5, 4 8 2 . 71 C . Y . 

ne 488.00 to 490.00 
t ~olume : 0.0 C.F., 0.00 C.Y. 
11 volume : 9 4 9, 6 7 6 . 6 C. F. , 3 5, l 7 3 . 21 C . Y. 

ri'( '.! total: 
._ lume: 9,800.9 C.F., 363.00 C.Y. 

l.L volume: 12,437,709.8 C.F., 460,655.92 C.Y. 

ne 490.00 to 492.00 
Page 2 of 3 



R20279ut volume : 0.0 C.F., 0.00 C.Y. 

ill volume: 837,033.8 C.F., 31,001.25 C.Y·. 

unning total: 
ut volume : 9,800.9 C.F., 363.00 C.Y. 

j'(7olume: 13,274,743.6 C.F., 491,657.17 C.Y. 

Jne 492.00 to 494.00 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 723,940.3 C.F., 26,812.60 C.Y. 

1nning total: 
1t volume : 9,800.9 C.F., 363.00 C.Y. 

ill volume: 13,998,683.9 C.F., 518,469.77 C.Y. 

Jne 494.00 to 496.00 
Jt volume : 0.0 C.F., 0.00 C.Y. 
Lll volume: 611,852.6 C.F., 22,661.21 C.Y. 

Jnning total: 
Jt volume : 9,800.9 C.F., 363.00 C.Y. 

Lll volume: 14,610,536.5 C.F., 541,130.98 C.Y. 

Jne 496.00 to 498.oo· 
1t volume : 0.0 C.F., 0.00 C.Y. 

lll volume: 498,602.9 C.F., 18,466.77 C.Y. 

inning total: 
it volume: 9,800.9 C.F., 363.00 C.Y . 

. 11 volume: 15,109,139.4 C.F., 559,597.75 C.Y. 

mp 498.00 to 500.00 
1 , l ume : 0 . 0 C. F. , 0 . 0 0 C. Y . 

'-- volume: 386,508.6 C.F., 14,315.13 C.Y. 

inning total: 
it volume : 9,800.9 C.F., 363.00 C.Y . 

. 11 volume: 15,495,648.0 C.F., 573,912.89 C.Y. 

me 500.00 to 502.00 
1t volume: 0.0 C.F., 0.00 C.Y . 
. 11 volume: 273,620.9 C.F., 10,134.11 C.Y. 

mning total: 
1t volume : 9,800.9 C.F., 363.00 C.Y. 

11 volume: 15,769,268.9 C.F., 584,046.99 C.Y. 
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R20280HASE 2 IMPOUNDMENT VOLUME 
05-330-1413 

olumes by elevation zone 

one 460.00 to 462.00 
ut volume : 0.0 C.F., 0.00 C.Y. 

3/24/2006 15:27 

ill volume: 644,996.3 C.F., 23,888.75 C.Y. 
unning total: 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 644,996.3 C.F., 23,888.75 C.Y. 

one 462.00 to 464.00 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 975,199.8 C.F., 36,118.51 C.Y. 
unning total: 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 1,620,196.2 C. F., 60,007.27 C. Y. 

Jne 464.00 to 466.00 
1t volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 1,194,312.4 C.F., 44,233.79 C.Y. 

1nning total: 
Jt volume : 0.0 C.F., 0.00 C.Y. 
lll volume: 2,814,508.6 C.F., 104,241.06 C.Y. 

m<;-466.00 to 468.00 
· ( 1 ume : 0 . 0 C. F. , 0 . 0 0 C. Y. 

"·~volume: 1,329,619.2 C.F., 49,245.15 C.Y. 

mning total: 
1t volume : 0.0 C.F., 0.00 C.Y. 
,11 volume: 4,144,127.8 C.F., 153,486.21 C.Y. 

me 468.00 to 470.00 
it volume : 0.0 C.F., 0.00 C.Y . 
. 11 volume: 1,377,731.1 C.F., 51,027.08 C.Y. 

mning total: 
it volume : 0.0 C.F., 0.00 C.Y . 
. 11 volume: 5,521,858.9 C.F., 204,513.29 C.Y. 

,ne 470.00 to 472.00 
1t volume: 0.0 C.F., 0.00 C.Y . 
. 11 volume: 1,425,599.3 C.F., 52,799.98 C.Y. 

mning total: 
,t volume: 0.0 C.F., 0.00 C.Y . 
. 11 volume: 6,947,458.2 C.F., 257,313.27 C.Y. 

,ne 472.00 to 474.00 
t volume : 0.0 C.F., 0.00 C.Y. 
11 volume: 1,474,169.3 C.F., 54,598.86 C.Y. 

D"( '.l total: 
\~ l ume : 0 . 0 C. F. , 0 . 0 0 C . Y . 

~- volume: 8,421,627.5 C.F., 311,912.13 C.Y. 

ne 474.00 to 476.00 
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R20281
ut volume : 0.0 C.F., 0.00 C.Y. 

ill volume: 1,522,995.0 C.F., 56,407.22 C.Y. 

unning total: 
ut Yolume : 0.0 C.F., 0.00 C.Y. 
j'( rolume: 9,944,622.6 C.F., 368,319.35 C.Y. 

one 476.00 to 478.00 
ut volume : 0.0 C.F., 0.00 C.Y. 

ill volume: 1,572,069.4 C.F., 58,224.79 C.Y. 

unning total: 
ut volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 11,516,691.9 C.F., 426,544.15 C.Y. 

)ne 478.00 to 480.00 
1t volume : 0.0 C.F., 0.00 C.Y. 

ill volume: 1,622,051.4 C.F., 60,075.98 C.Y. 

1nning total: 
1t volume : 0.0 C.F., 0.00 C.Y. 
ill volume: 13,138,743.3 C.F., 486,620.12 C.Y. 

)ne 480.00 to 482.00 
1t volume : 0.0 C.F., 0.00 C.Y. 
lll volume: 1,672,006.4 C.F., 61,926.16 C.Y. 

mning total: 
it volume : 0.0 C.F., 0.00 C.Y . 
. ll volume: 14,810,749.7 C.F., 548,546.29 C.Y. 

mc"· 0 82.00 to 484.00 
, C. ,l ume : 0. 0 C. F. , 0. 0 0 C. Y. 

volume: 1,722,923.4 C.F., 63,811.98 C.Y. 

inning total: 
it volume : 0.0 C.F., 0.00 C.Y . 
. 11 volume: 16,533,673.1 C.F., 612,358.26 C.Y. 

)De 484. 00 to 486. 00 
1t volume : 0.0 C.F., 0.00 C.Y . 

. 11 volume: 1,773,386.4 C.F., 65,680.98 C.Y. 

inning total: 
,t volume : 0.0 C.F., 0.00 C.Y . 
. 11 VO 1 ume : 18 , 3 0 7 , 0 5 9 . 5 C . F . , 6 7 8 , 0 3 9 . 2 4 C . Y . 

,ne 486. 00 to 488. 00 
t volume: 0.0 C.F., 0.00 C.Y. 
11 volume: 1,825,442.7 C.F., 67,608.99 C.Y . 

. nning total: 
t volume : 0.0 C.F., 0.00 C.Y. 
11 volume: 20,132,502.2 C.F., 745,648.23 C.Y. 

ne 488.00 to 490.00 
t volume : 0.0 C.F., 0.00 C.Y. 
11.volume: 1,876,527.6 C.F., 69,501.02 C.Y. 

r (_ J tot~l: ~ 
·..Jl ume . 0. 0 C. L , 0. 0 0 C. Y. 

l~ volume: 22,009,029.8 C.F., 815,149.25 C.Y. 

ne 490.00 to 492.00 
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R202821t volume : 0.0 C.F., 0.00 C.Y. 

ill volume: 1,928,790.4 C.F., 71,436.68 C.Y. 

Jnning total: 
Jt volume : 0.0 C.F., 0.00 C.Y. 

i'/·olume: 23,937,820.2 C.F., 886,585.93 C.Y. 

' 
Jne 492.00 to 494.00 
Jt volume : 0.0 C.F., 0.00 C.Y. 

ill volume: 1,982,022.7 C.F., 73,408.25 C.Y. 

1nning total: 
Jt volume: 0.0 C.F., 0.00 C.Y. 

ill volume: 25,919,842.9 C.F., 959,994.18 C.Y. 

)ne 494.00 to 496.00 

1t volume: 0.0 C.F., 0.00 C.Y. 

ill volume: 2,034,279.0 C.F., 75,343.67 C.Y. 

1nning total: 
1t volume : 0.0 C.F., 0.00 C.Y. 

ill volume: 27,954,121.9 C.F., ~,035,337.85 C.Y. 

)ne 496.00 to 498.00 
1t volume : 0.0 C.F., 0.00 C.Y. 

Lll volume: 2,088,254.1 C.F., 77,342.74 C.Y. 

mning total: 
1 t volume : 0. 0 C. F. , 0. 0 0 C. Y. 

lll volume: 30,042,376.0 C.F., 1,112,680.59 C.Y. 

)D 0 ··498.00 to 500.00 
· ( l ume : 0. 0 C. F. , 0. 0 0 C. Y. 

•. 
l. ··volume: 2,140,029.2 C.F., 79,260.34 C.Y. 

mning total: 
1t volume : 0.0 C.F., 0.00 C.Y. 

ell volume: 32,182,405.2 C.F., 1,191,940.93 C.Y. 

)ne 500.00 to 502.00 
1t volume: 0.0 C.F., 0.00 C.Y. 

lll volume: 2,183,653.8 C.F., 80,876.07 C.Y. 

mning total: 
1t volume : 0.0 C.F., 0.00 C.Y. 

lll volume: 34,366,058.9 C.F., 1,272,817.00 C.Y. 

Page 3 of 3 
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Alliaz-:ice L7 
Co1-:isulti.J.J.g, Inc. 

Engineers · Constructors· Scientists 

PROJECT NO.: 805-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE 3 EMB. 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA (SQ.FT.) 

438 9433.00 9.43E+03 

440 67526.00 6.75E+04 

442 263332.00 2.63E+05 

444 469869.00 4.70E+05 

446 557935.00 5.58E+05 

448 519902.00 5.20E+05 

450 468765.00 4.69E+05 

452 417626.00 4.18E+05 

454 366489.00 3.66E+05 

456 315350.00 3.15E+05 

458 264213.00 2.64E+05 

460 213075.00 2.13E+05 

462 161937.00 1.62E+05 

464 110799.00 1.11E+05 

465 85229.00 8.52E+04 

0 
VOLUME COMPUTA T/ONS 

CALCS. BY: JLH 2-13-06 

CHECKED BY: ;t{t.)q u · :Z I-or, 

AVG AREA {SQ.FT.) CHANGE IN EL. VOL. !CU.FT.I CUM. VOL. !CU.FT.) CUM VOL.{CU.YD.) 

0.00E+00 0.00E+00 
3.85E+04 2 7.70E+04 

7.70E+04 2.85E+03 
1.65E+05 2 3.31 E+05 

4.08E+05 1.51E+04 
3.67E+05 2 7.3:IE+05 

1.14E+06 4.23E+04 
5.14E+05 2 1.0:IE+06 

2.17E+06 8.03E+04 
5.39E+05 2 1.08E+06 

3.25E+06 1.20E+05 
4.94E+05 2 9.89E+05 

4.24E+06 1.57E+05 
4.43E+05 2 8.BfiE+05 

5.12E+06 1.90E+05 
3.92E+05 2 7.84E+05 

5.91E+06 2.19E+05 
3.41E+05 2 6.82E+05 

6.59E+06 2.44E+05 
2.90E+05 2 5.80E+05 

7.17E+06 2.65E+05 
2.39E+05 2 4.TIE+05 

7.64E+06 2.83E+05 
1.88E+05 2 3.7!5E+05 

8.02E+06 2.97E+05 
1.36E+05 2 2.7:lE+05 

8.29E+06 3.07E+05 
9.80E+04 1 9.80E+04 

8.39E+06 3.11E+05 

® 
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Alliancel;I 
Consulting, I1.'l.c. 

Engineers · Constructors· Scientists 

PROJECT NO.: B05-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE4 EMB. 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA (SQ.FT.) 

442 2296.00 2.30E+03 

444 155085.00 1.55E+05 

446 527778.00 5.28E+05 

448 745489.00 7.45E+05 

450 912560.00 9.13E+05 

452 1126112.00 1.13E+06 

454 1247648.00 1.25E+06 

456 1289850.00 1.29E+06 

458 1398137.00 1.40E+06 

460 1617493.00 1.62E+06 

462 1690011.00 1.69E+06 

464 1618821.00 1.62E+06 

465 1582580.00 1.58E+06 

0 
VOLUME COMPUTATIONS 

CALCS. BY: JLH 2-13-06 

CHECl<ED a~-oj /4-2/-0(,, 

AVG AREA (SQ.FT.) CHANGE IN EL. VOL. (CU.FT.) CUM. VOL. (CU.FT.) CUM VOL.{CU.YD.l 

0.00E+00 0.00E+00 
7.87E+04 2 1.57E+05 

1.57E+05 5.83E+03 
3.41E+05 2 6.83E+05 

8.40E+05 3:I1E+04 
6.37E+05 2 1.27E+06 

2.11E+06 7.83E+04 
8.29E+05 2 1.66E+06 

3.77E+06 1.40E+05 
1.02E+06 2 2.04E+06 

5.81E+06 2.15E+05 
1:19E+06 2 2.37E+06 

8.18E+06 3.03E+05 
1.27E+06 2 2.54E+06 

1.07E+07 3.97E+05 
1.34E+06 2 2.69E+06 

1.34E+07 4.97E+05 
1.51E+06 2 3.02E+06 

1.64E+07 6.08E+05 
1.65E+06 2 3.31E+06 

1.97E+07 7.31E+05 
1.65E+06 2 3.31E+06 

2.30E+07 8.53E+05 
1.60E+06 1 1.60E+06 

2.46E+07 9.13E+05 

@ 
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20285

Allia.n.ce L,T 
Co1isulting, Inc. 

Engin.eers ·Constructors· Scientists 

PROJECT NO.: 805-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE 5 EMB 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA (SQ.FT.) 

438 65302.00 6.53E+04 

440 240604.00 2.41E+05 

442 505408.00 5.05E+05 

444 684460.00 6.84E+05 

446 757850.00 7.58E+05 

448 788977.00 7.89E+05 

450 790203.00 7.90E+05 

452 798902.00 7.99E+05 

454 807311.00 8.07E+05 

456 815434.00 8.15E+05 

458 823267.00 8.23E+05 

460 830813.00 8.31 E+05 

0 
VOLUME COMPUTATIONS 

CALCS. BY: JLH 2-13-06 

CHECKED BY<bt/71'/ t, -.z 1 -ob 

AVG AREA !SQ.FT.I CHANGE IN EL. VOL. (CU.FT.) CUM. VOL. (CU.FT.) CUM VOL.(CU.YD.) 

0.00E+00 0.00E+00 
1.53E+05 2 3.06E+05 

3.06E+05 1.13E+04 
3.73E+05 2 7.46E+05 

1.05E+06 3.90E+04 
5.95E+05 2 1.19E+06 

2.24E+06 8.30E+04 
7.21E+05 2 1.44E+06 

3.68E+06 1.36E+05 
7.73E+05 2 1.55E+06 

5.23E+06 1.94E+05 
7.90E+05 2 1.58E+06 

6.81E+06 2.52E+05 
7.95E+05 2 1.59E+06 

8.40E+06 3.11 E+05 
8.03E+05 2 1.61E+06 

1.00E+07 3.71E+05 
8.11E+05 2 1.62E+06 

1.16E+07 4.31E+05 
8.19E+05 2 1.64E+06 

1.33E+07 4.91E+05 

8.27E+05 2 1.65E+06 
1.49E+07 5.53E+05 

8.34E+05 2 1.67E+06 

@ 
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462 I 838071.00 I 8.38E+05 ' I 1.66E+07 I 6.14E+05 
8.42E+05 2 1.68E+06 

464 I 845040.00 I 8.45E+05 I I 1.83E+07 I 6.77E+05 
8.47E+05 1 8.47E+05 

465 I 848418.00 I 8.48E+05 I I 1.91E+07 I 7.08E+05 
8.05E+05 0 O.OOE+OO 

465 I 761085.00 I 7.61E+05 I I 1.91E+07 I 7.08E+05 
7.47E+05 1 7.47E+05 

466 I 732182.00 I 7.32E+05 I I 1.99E+07 I 7.36E+05 
7.03E+05 2 1.41 E+06 

468 I 674377.00 I 6.74E+05 I I 2.13E+07 I 7.88E+05 
6.45E+05 2 1.29E+06 

470 I 616571.00 I 6.17E+05 I I 2.26E+07 I 8.36E+05 
5.88E+05 2 1.18E+06 

472 I 558767.00 I 5.59E+05 I I 2.37E+07 I 8.79E+05 
5.30E+05 2 1.06E+06 

474 I 500961.00 I 5.01E+05 I I 2.48E+07 I 9.18E+05 

4.72E+05 2 9.44E+05 

476 I 443155.00 I 4.43E+05 I I 2.57E+07 I 9.53E+05 

4.14E+05 2 8.29E+05 

478 I 385350.00 I 3.85E+05 I I 2.66E+07 I 9.84E+05 

3.56E+05 2 7.13E+05 

480 I 327545.00 I 3.28E+05 I I 2.73E+07 I 1.01E+06 

2.99E+05 2 5.97E+05 

482 I 269739.00 I 2.70E+05 I I 2.79E+07 I 1.03E+06 

2.41 E+05 2 4.82E+05 

484 I 211934.00 I 2.12E+05 I I 2.84E+07 I 1.05E+06 

1.83E+05 2 3.66E+05 

486 I 154128.00 I 1.54E+05 I I 2.87E+07 I 1.06E+06 

1.25E+05 2 2.50E+05 

488 I 96323.00 I 9.63E+04 I I 2.90E+07 I 1.07E+06 

\. ® 
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A11ian.ceL7 
Consulting, Inc. 

Engineers · Constructors · Scientists 

PROJECT NO.: B05-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE 5 IMP. 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA (SQ.FT.) 

426 621474.00 6.21E+05 

428 641052.00 6.41E+05 

430 660920.00 6.61E+05 

432 681077.00 6.81E+05 

434 701525.00 7.02E+05 

436 722262.00 7.22E+05 

438 743289.00 7.43E+05 

440 764606.00 7.65E+05 

442 786213.00 7.86E+05 

444 808110.00 8.08E+05 

446 830297.00 8.30E+05 

448 852774.00 8.53E+05 

0 
VOLUME COMPUTATIONS 

CALCS. BY: JLH 2-13-06 

CHECKED BY: ,;51tl11/ 7-lg_ ·Q&, 

AVG AREA ISQ.FT.l CHANGE IN EL. VOL. (CU.FT.) CUM. VOL. (CU.FT.) CUM VOL.(CU.YD.l 

0.00E+00 0.00E+00 
6.31E+05 2 1.26E+06 

1.26E+06 4.68E+04 
6.51E+05 2 1.30E+06 

2.56E+06 9.50E+04 
6.71E+05 2 1.34E+06 

3.91E+06 1.45E+05 
6.91E+05 2 1.38E+06 

5.29E+06 1.96E+05 
7.12E+05 2 1.42E+06 

6.71E+06 2.49E+05 
7.33E+05 2 1.47E+06 

8.18E+06 3.03E+05 

7.54E+05 2 1.51E+06 
9.69E+06 3.59E+05 

7.75E+05 2 1.55E+06 
1.12E+07 4.16E+05 

7.97E+05 2 1.59E+06 
1.28E+07 4.75E+05 

8.19E+05 2 1.64E+06 
1.45E+07 5.36E+05 

8.42E+05 2 1.68E+06 

1.62E+07 5.98E+05 

8.64E+05 2 1.73E+06 

€ 
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450 875540.00 8.76E+05 1.79E+07 6.62E+05 
8.87E+05 2 1.77E+06 

452 898597.00 8.99E+05 1.97E+07 7.28E+05 
9.10E+05 2 1.82E+06 

454 921943.00 9.22E+05 2.15E+07 7.95E+05 
9.34E+05 2 1.87E+06 

456 945580.00 9.46E+05 2.33E+07 8.65E+05 
9.58E+05 2 1.92E+06 

458 969506.00 9.70E+05 2.53E+07 9.36E+05 
9.82E+05 2 1.96E+06 

460 993722.00 9.94E+05 2.72E+07 1.01E+06 
1.01E+06 2 2.01E+06 

462 1018228.00 1.02E+06 2.92E+07 1.08E+06 
1.03E+06 2 2.06E+06 

464 1043024.00 1.04E+06 3.13E+07 1.16E+06 
1.07E+06 4 4.27E+06 

468 1093485.00 1.09E+06 3.56E+07 1.32E+06 
1.11E+06 2 2.21E+06 

470 1119151.00 1.12E+06 3.78E+07 1.40E+06 
'l.13E+06 2 2.26E+06 

472 1145106.00 1.15E+06 4.00E+07 1.48E+06 
1.16E+06 2 2.32E+06 

474 1171352.00 1.17E+06 4.24E+07 1.57E+06 
1.18E+06 2 2.37E+06 

476 1197887.00 1.20E+06 4.47E+07 1.66E+06 
1.21 E+06 2 2.42E+06 

478 1224712.00 1.22E+06 4.72E+07 1.75E+06 
1.24E+06 2 2.48E+06 

480 1251827.00 1.25E+06 4.96E+07 1.84E+06 
1.27E+06 2 2.53E+06 

482 1279232.00 1.28E+06 5.22E+07 1.93E+06 
1.29E+06 2 2.59E+06 

484 1306927.00 1.31E+06 5.47E+07 2.03E+06 
1.32E+06 2 2.64E+06 

486 1334912.00 1.33E+06 5.74E+07 2.13E+06 

1.35E+06 2 2.70E+06 

488 1363187.00 1.36E+06 6.01E+07 2.23E+06 

@ 
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Allia..nceL7 
Consulting, Inc. 

Engineers · Constructors - Scientists 

PROJECT NO.: 805-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASES EMB. 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA (SQ.FT.) 

465 1755142.00 1.76E+06 

466 1725538.00 1.73E+06 

468 1666115.00 1.67E+06 

470 1606403.00 1.61E+06 

472 1546403.00 1.55E+06 

474 1486116.00 1.49E+06 

476 1425540.00 1.43E+06 

478 1364676.00 1.36E+06 

480 1303525.00 1.30E+06 

482 1242084.00 1.24E+06 

484 1180356.00 1.18E+06 

486 1118341.00 1.12E+06 

488 1056037.00 1.06E+06 

490 980289.00 9.80E+05 

492 904541.00 9.05E+05 

0 
VOLUME COMPUTATIONS 

CALCS. BY: JLH 2-13-06 

CHECKED BY: ;zft,Jr!l fo-,22-o(, 

AVG AREA (SQ.FT.) CHANGE IN EL VOL (CU.FT.I CUM. VOL (CU.FT.) CUM VOL.(CU.YD.) 

O.00E+00 0.00E+00 
1.74E+06 1 1.74E+06 

1.74E+06 6.45E+04 
1.70E+06 2 3.39E+06 

5.13E+06 1.90E+05 
1.64E+06 2 3.27E+06 

8.40E+06 3.11E+05 
1.58E+06 2 3.15E+06 

1.16E+07 4.28E+05 
1.52E+06 2 3.03E+06 

1.46E+07 5.40E+05 
1.46E+06 2 2.91E+06 

1.75E+07 6.48E+05 
1.40E+06 2 2.79E+0G 

2.03E+07 7.52E+05 
1.33E+06 2 2.67E+06 

2.30E+07 8.50E+05 
1.27E+06 2 2.55E+06 

2.55E+07 9.45E+05 
1.21 E+06 2 2.42E+06 

2.79E+07 1.03E+06 
1.15E+06 2 2.30E+06 

3.02E+07 1.12E+06 
1.09E+06 2 2.17E+06 

3.24E+07 1.20E+06 
·1.02E+06 2 2.04E+06 

3.44E+07 1.28E+06 
9.42E+05 2 1.88E+06 

3.63E+07 1.35E+06 

@ 
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Alliance L7 
Consulti.iJ.g, Inc. 

Engineers ·Constructors· Scientists 

PROJECT NO.: B05-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE 7 EMB. 

SCALE: 1 

ELEV. (FT) PLANIM. READING AREA (SQ.FT.) 

438 4326.00 4.33E+03 
" 

440 41148.00 4.11E+04 

442 114764.00 1.15E+05 

444 310132.00 3.10E+05 

446 438991.00 4.39E+05 

448 604474.00 6.04E+05 

450 830539.00 8.31E+05 

452 932759.00 9.33E+05 

454 1064778.00 1.06E+06 

456 1164572.00 1.16E+06 

458 1275508.00 1.28E+06 

460 1376839.00 1.38E+06 

0 
VOLUME COMPUTATIONS 

CALCS. BY: JLH 2-13-06 

GHECKEDBY:¢Vm az-·o'&·OG, 

AVG AREA (SQ.FT.) CHANGE IN EL. 1/OL. (CU.FT.) CUM. VOL. (CU.FT.) CUM VOL.(CU.YD.) 

0.00E+00 0.00E+00 
2.27E+04 2 4.55E+04 

4.55E+04 1.68E+03 
7.80E+04 2 1.56E+05 

2.01E+05 7.46E+03 
2.12E+05 2 4.25E+05 

6.26E+05 2.32E+04 
3.75E+05 2 7.49E+05 

1.38E+06 5.09E+04 
5.22E+05 2 1.04E+06 

2.42E+06 8.96E+04 
7.18E+05 2 1.44E+06 

3.85E+06 1.43E+05 
8.82E+05 2 1.76E+06 

5.62E+06 2.08E+05 
9.99E+05 2 2.00E+06 

7.61E+06 2.82E+05 
1.11 E+06 2 2.23E+06 

9.84E+06 3.65E+05 
1.22E+06 2 2.44E+06 

1.23E+07 4.55E+05 
1.33E+06 2 2.65E+06 

1.49E+07 5.53E+05 
1.51E+06 2 3.03E+06 

® 
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462 I 1650175.00 I 1.65E+06 ' I 1.80E+07 I 6.65E+05 
1.85E+06 2 3.70E+06 

464 I 2047115.00 I 2.05E+06 I I 2.17E+07 I 8.02E+05 
2.08E+06 2 4.15E+06 

466 I 2104290.00 I 2.10E+06 I I 2.58E+07 I 9.56E+05 
2.11E+06 2 4.22E+06 

468 I 2111288.00 I 2.11E+06 I I 3.00E+07 I 1.11 E+06 
2.08E+06 2 4.17E+06 

470 I 2055572.00 I 2.06E+06 I I 3.42E+07 I 1.27E+06 
2.05E+06 2 4.10E+06 

472 I 2047439.00 I 2.05E+06 I I 3.83E+07 I 1.42E+06 
2.04E+06 2 4.09E+06 

474 I 2039307.00 I 2.04E+06 I I 4.24E+07 I 1.57E+06 
2.04E+06 2 4.07E+06 

476 I 2031174.00 I 2.03E+06 I I 4.65E+07 I 1.72E+06 
2.03E+06 2 4.05E+06 

478 I 2023041.00 I 2.02E+06 I I 5.05E+07 I 1.87E+06 
2.02E+06 2 4.04E+06 

480 I 2014908.00 I 2.01E+06 I I 5.45E+07 I 2.02E+06 
2.01E+06 2 4.02E+06 

482 I 2006776.00 I 2.01E+06 I I 5.86E+07 I 2.17E+06 
2.00E+06 2 4.01E+06 

484 I 1998643.00 I 2.00E+06 I I 6.26E+07 I 2.32E+06 

1.99E+06 2 3.99E+06 

486 I 1990510.00 I 1.99E+06 I I 6.66E+07 I 2.47E+06 

1.99E+06 2 3.97E+06 

488 I 1982377.00 I 1.98E+06 I I 7.05E+07 I 2.61E+06 

1.96E+06 2 3.92E+06 

490 I 1938674.00 I 1.94E+06 I I 7.45E+07 I 2.76E+06 

1.92E+06 2 3.83E+06 

492 I 1895481.00 I 1.90E+06 I I 7.83E+07 I 2.90E+06 
2347752 0 O.OOE+OO 

492 I 2800023 I 2.80E+06 I I 7.83E+07 I 2.90E+06 

2.74E+06 2 5.48E+06 

494 I 2681479 I 2.68E+06 I I 8.38E+07 I 3.10E+06 

2.62E+06 2 5.24E+06 

496 I 2563031 I 2.56E+06 I I 8.90E+07 I 3.30E+06 

2.51E+06 2 5.02E+06 

498 I 2453146 I 2.45E+06 I I 9.40E+07 I 3.48E+06 

2.41E+06 2 4.82E+06 

500 I 2366451 I 2.37E+06 I I 9.89E+07 I 3.66E+06 

.______,_ ~ 
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2.32E+06 2 4.65E+06 
502 2279756 2.28E+06 1.03E+08 3.83E+06 

2.24E+06 2 4.47E+06 
504 2193061 2.19E+06 1.08E+08 4.00E+06 

2.15E+06 2 4.30E+06 
506 2106366 2.11E+06 1.12E+08 4.16E+06 

2.06E+06 2 4.13E+06 
508 2019670 2.02E+06 1.16E+08 4.31E+06 

l.98E+06 2 3.95E+06 
510 1932975 1.93E+06 1.20E+08 4.46E+06 

1.89E+06 2 3.78E+06 
512 1846281 1.85E+06 1.24E+08 4.60E+06 

1.80E+06 2 3.61E+06 
514 1759586 1.76E+06 1.28E+08 4.73E+06 

1.72E+06 2 3.43E+06 
516 1672890 1.67E+06 1.31E+08 4.86E+06 

1.63E+06 2 3.26E+06 
518 1586195 1.59E+06 1.34E+08 4.98E+06 

1.54E+06 2 3.09E+06 
520 1499500 1.50E+06 1.38E+08 5.09E+06 

1.46E+06 2 2.91E+06 
522 1412805 1.41 E+06 1.40E+08 5.20E+06 

1.37E+06 2 2.74E,,.06 
524 1326110 1.33E+06 1.43E+08 5.30E+06 

1.28E+06 2 2.57E+06 
526 1239415 1.24E+06 1.46E+08 5.40E+06 

1.20E+06 2 2.39E+06 
528 1152720 1.15E+06 1.48E+08 5.49E+06 

1.11 E+06 2 2.22E+06 
530 1066025 1.07E+06 1.50E+08 5.57E+06 

1.02E+06 2 2.05E+06 
532 979330 9.79E+05 1.52E+08 5.64E+06 

9.36E+05 2 1.87E+06 

534 892635 8.93E+05 1.54E+08 5.71E+06 
8.49E+05 2 1.70E+06 

536 805940 8.06E+05 1.56E+08 5.78E+06 
7.63E+05 2 1.53E+06 

538 719244 7.19E+05 1.57E+08 5.83E+06 

€ 
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AllianceLI 
Consulting, Inc. 

Engineers · Constructors· Scientists 

PROJECT NO.: 805-330-1413 

PROJECT NAME: WILLIAMSON ENERGY 
PHASE 7 IMP. 

SCALE: 1 

ELEV. IFTl PLANIM. READING AREA ISQ.FT.l 

446 25834.00 2.58E+04 

448 153753.00 1.54E+05 

450 365197.00 3.65E+05 

452 612197.00 6.12E+05 

454 917978.00 9.18E+05 

456 1174362.00 1.17E+06 

458 1400378.00 1.40E+06 

460 1445336.00 1.45E+06 

470 1594642.00 1.59E+06 

480 1751236.00 1.75E+06 

490 1915143.00 1.92E+06 

500 2086361.00 2.09E+06 

510 2264892.00 2.26E+06 

520 2450734.00 2.45E+06 

530 2643888.00 2.64E+06 

538 2803676.00 2.80E+06 

VOLUME COMPUTATIONS 

AVG AREA !SQ.FT.I CHANGE IN EL. 

8.98E+04 2 

2.59E+0S 2 

4.89E+05 2 

7.65E+05 2 

1.05E+06 2 

1.29E+06 2 

1.42E+06 2 

1.52E+06 10 

1.67E+06 10 

1.83E+06 10 

2.00E+0G 10 

2.18E+06 10 

2.36E+06 10 

2.55E+06 10 

2.72E+06 8 

0 

CALGS. BY: JLH 2-13-06 

CHECKED BY:/4.tr? & ·,£-:Z-(J{,,, 

VOL. ICU.FT.! CUM. VOL. ICU.FT.) CUM VOL.(CU.YD.) 

O.OOE+OO O.OOE+OO 
1.80E+05 

1.80E+05 6.65E+03 
5.19E+05 

6.99E+05 2.59E+04 
9.77E+05 

1.68E+06 6.21E+04 
1.53E+06 

3.21E+06 1.19E+05 
2.09E+06 

5.30E+06 1.96E+05 
2.57E+06 

7.87E+06 2.92E+05 
2.85E+06 

1.07E+07 3.97E+05 
1.52E+07 

2.59E+07 9.60E+05 
1.67E+07 

4.26E+07 1.56E+06 
1.83E+07 

6.10E+07 2.26E+06 
2.00E+07 

B.10E+07 3.00E+0G 
2.18E+07 

1.03E+08 3.81E+06 
2.36E+07 

1.26E+08 4.68E+06 
2.55E+07 

1.52E+08 5.62E+06 
2.18E+07 

1.74E+08 6.43E+06 

r(;;\ 
'e.) 
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PROJECT NAME: 

PROJECT NO.: 

DESCRIPTION: 

WILLIAMSON 

B05-330-1413 

PHASE 7 

PIPE FLOW CALCULATIONS 

Alliance LT 
Consulting, Inc. 

Engineers ·Constructors· Scientists 

CALC. BY: -~J~L~H_1~2/~2~0~/0~6 __ 

CHECKED BY: ::kJJ:= ,--zl-w/o& 

WEIR FLOW Q=C(3.14)DHA1.5 
==~=----C=3.22+0.44(H/P) 

REF. MSHA MANUAL, PAGE 6.136 

INLET DIAMETER(D)= __ 1'-'-.3"-'8'--_ FEET 
WEIR HEIGHT(P)= FEET 

INLET EL.= __ 5_3_0 __ 

_,Oc..cR.c.l F~I_C.ccE..cF~L-'-O_W ___ Q=CA(2GH)'0. 5 REF. HANDBOOK OF CONCRETE CULVERT PIPE HYDRAULICS, 

PORTLAND CEMENT ASSOCIATION, PAGE 70 

DISCHARGE 

COEFFICIENT(C)= ---'-0.c',6,---
ORIFICE DIAMETER 1.38 FEET 

AREA(A)= 1.50 SQ. FT. 

ORIFICE CONTROL ELEV. __ 5_28_.o_o __ 

PRESSURE FLOW Q=AV 
V=(2GH/F(UD)+K+1)'0.5 
F=185(W2/Dh.33) 

REF. MSHA MANUAL, PAGE 6.154 

MANNING'S N= __ 0_.0_1_2 __ 

PIPE LENGTH(L)= 172 FEET 

ENERGY LOSSES(K)= ---"-2c',.5 __ 
OUTLET EL.= __ :;;52"-'3'---

PIPE DIA.= 1.38 FEET 

ELEVATION HEAD, FT. 

530 0 
530.85 0.85 

532 2 
533 3 
534 4 
535 5 
536 6 
538 8 

Q.CFS 

WEIR ORIFICE 

0.00 10.18 
12.21 12.16 
50.28 14.40 
102.27 16.10 
172.72 17.64 
262.71 19.05 
373.38 20.37 
661.19 22.77 

PRESSURE 

12.47 
13.21 
14.14 
14.91 
15.64 
16.33 
17.00 
18.26 
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STORM EVACUATION 

PROJECT NAME: 

PROJECT NUMBER: 

DESCRIPTION: 

WILLIAMSON 

805-330-1413 

PHASE 7 

TOTAL STORED VOLUME: .c.1=:2·c:.06::....... ___ (FP3 X 10A6) 

ELEY. CUM. VOLUME 
(FT.A3 X 10A6) 

530 152 

530.85 152.7 

532 157.5 

533 160.25 

534 163 

534.39 164.06 

VOLUME BELOW DECANT= .c.1.::;52=---___ (FP3 X 10A6) 

10% VOLUME= .c.1cc.2c:06::....... ___ (FP3 X 1 QA6) 

ELEV. 

530.85 

530.97 

532 

10% LEVEL 

VOLUME 
(FT.A3 X 10A6 

152.7 

153.206 

157.5 

DISCHARGE 
(CFS) 

0 

12.16 

14.14 

14.91 

15.64 

15.91 

TIME 
(HRS) 

31.98 

101.39 

52.59 

50.01 

18.67 

CALC. BY: JLH 12/20/06 

CHECKED BY: :f,JF 1Jw!u& 

CUM. TIME CUM. TIME 
(HRS) (DAYS) 

254.64 10.61 

222.66 9.28 

121.27 5.05 

68.67 2.86 

18.67 0.78 

0.00 0.00 

90% EVACUATION 

ELEV 

530.85 

530.97 

532 

TIME,DAYS 

9.28 

8.83 

5.05 



R20296

PROJECT NAME: 

PROJECT NO.: 

DESCRIPTION: 

WILLIAMSON 

B05-330-1413 

PHASE 5 

PIPE FLOW CALCULA T/ONS 

A11iance£1 
Consulting, Inc. 

Engineers · Constructors· Scientists 

CALC. BY: __ J_L_H_1=2/=2~0/_0_6 __ 

CHECKED BY: :;:z:;s:. 1z/w(o& 

WEIR FLOW Q=C(3.14)DH'1.5 
~~==~----C=3.22+0.44(H/P) 

REF. MSHA MANUAL, PAGE 6.136 

INLET DIAMETER(D)= __ 1"-.3~8 __ FEET 

WEIR HEIGHT(P)= FEET 
INLET EL.= 480 -----

OR!F!CE FLO\IV Q=CA{2GH)"0.5 ~------- REF. HANDBOOK OF CONCRETE CULVERT PIPE HYDRAULICS, 

PORTLAND CEMENT ASSOCIATION, PAGE 70 

DISCHARGE 
COEFFICIENT(C)= ___ 0._6 __ 

ORIFICE DIAMETER 1.38 FEET 
AREA(A)= 1.50 SQ. FT. 

ORIFICE CONTROL ELEV. ---'-47'-'8"-'.0C.C0 __ 

.'RESSURE FLOW Q=AV 
V=(2GH/F(UD)+K+1 )'0.5 

F=185(N'2/D'.33) 

REF. MSHA MANUAL, PAGE 6.154 

MANNING'S N= _ ___c0~.0c.;1~2 __ 

PIPE LENGTH(L)= 100 FEET 
ENERGY LOSSES(K)= ___ 2._5 __ 

OUTLET EL.= __ 4,...72c:·,-7 __ 
PIPE DIA.= 1.38 FEET 

ELEVATION HEAD, FT. Q.CFS 

WEIR ORIFICE 

480 0 0.00 10.18 

480.85 0.85 12.21 12.16 

482 2 50.28 14.40 

483 3 102.27 16.10 

484.1 4.1 180.82 17.79 

485 5 262.71 19.05 

486 6 373.38 I 20.37 

488 8 661.19 I 22.77 

PRESSURE 

14.18 
14.98 
16.00 
16.84 
17.71 
18.40 
19.13 
20.52 



R20297

STORM EVACUATION 

PROJECT NAME: 

PROJECT NUMBER: 

DESCRIPTION: 

TOTAL STORED VOLUME: 

VOLUME BELOW DECANT= 

WILLIAMSON 

B0S-330-1413 

PHASE 5 

~5~.6~6 ____ (FP3 X 10A6) 

ELEV. CUM. VOLUME 
(FT.A3 X 10A6) 

4B0 49.6 

480.85 50.7 

482 52.2 

4B3 53.5 

4B4.1 54.9 

484.41 55.26 

49.6 (FP3 X 10A6) 

10% VOLUME= 0.566 (FP3 X 10A6) 

10% LEVEL 

ELEV. VOLUME 
(FT.A3 X 10A6 

4B0 49.6 

480.44 50.166 

480.85 50.7 

DISCHARGE 
(CFS) 

0 

12.16 

44.4 

16.1 

17.71 

17.95 

TIME 
(HRS) 

50.26 

31.38 

23.68 

23.00 

5.61 

CALC. BY: JLH 12/20/06 

cHECKED BY: 11,-/w/o{,,, 

CUM. TIME CUM. TIME 
(HRS) (DAYS) 

133.92 5.58 

83.67 3.49 

52.29 2.18 

2B.61 1.19 

5.61 0.23 

0.00 0.00 

90% EVACUATION 

ELEV TIME,DAYS 

480 5.58 

480.44 4.50 

480.85 3.49 
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Alliance ,.tr ti' 

Consulting, Inc. 
( BECKLEY, YN 
\_ ilee2-s po4) zes-0401 

vonstructors BRISTOL. YA 
Scientists (540) 466-2710 

-- ® 
BY: JLH DATE: 12/01/06 CHKD BY:-tf-cJ7ir DATE: 1 ?-o</-a[C) 

PROJECT NAME:WILLIAMSON ENERGY 

PROJECT NO. B05-330-1413 SHEET __ ~OF __ 

DESCRIPTION FILTER DRAINAGE DIAPHRAGM DESIGN 

-~ .. L} : : -·--l-··-, __ - - · :---1 · ... , , - )~:~ : , . . 1 
, • , , _ : • t ! : ; : : . • 
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ponsulting, Inc. 
\ .=,rinecrs 
C:onstructors 
Scientists 

BECKLEY, WV 
{304) 255-0491 

BRISTOL, VA 
(540) 466-2710 

® 
BY: 5&-U DATE:/2//2,G CHKD BY:;(J1,J77} 

PROJECT NAME: VV I\\_ Cl},vj_'-,01'\ 1-ne r"\ \} 
DATE: 12-t./-oc.,Q 

- , 
PROJECT NO. °\2,,05 -330- I 4 tJ SHEET OF ---- ---
DESCRIPTION f,\H'r Dre\\('.'< "I e... U\'lt'.Jh r~l\,>1 !Jc.s1;-:1,11 
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( 

AllianceO 
Consulting, Inc. 

02) 
PROJECT NAME: \N 1,c."" <,on ,;.. "'°"C::,j 
PROJECT NO.: Qn,::;-~-:.2,0 -I vi 13 

BECKL=."""Y, VN 
(304) :!55-0481 BORING NUMBER: Engineers 

Constructors 
Scientists 

RALEIGH, NC 
(B19) 86~-:267 PLOTTED BY: ..;:-<":1::cZ-::::..:#oc._ ___ _ 
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Pipe Capacitv 

Project No: B05-330-1413 Sheet __ of 

Description: Drainarre Pioe DesiQ:n 

The pipe capacity will be calculated using Man11ing's Equation: 

Q=cl.~9)Rh 2/3 AS 112 

Where Q = Flow Rate (cfs) 
n = Manning's Roughness Coefficient 

Rh = Hydraulic Radius= NWµ 
A = Cross-Sectional Flow Area (ft2) 

WP= Wetted Perimeter (ft) 
S =Average Slope of Pipe (ft/ft) 

For HDPE pipe, Manning's Roughness Coefficient= 0.015. This value was obtained from the "Driscopipe 

Systems Design" manual and represents flow through "aged" HDPE pipe. 

For a 12-inch, SDR-13.SDPE pipe (12.75 O.D., 10.7491.D.) 

A= nd2 = n(l 0.749)2 = 90.7 in2 ~ 0.63 ft2 

4 4 
Wp = nd = n(l0.749) = 33.8 in~ 2.82 ft 

Rh= NWp = 90.7 in2/33.8 in= 2.68 in~ 0.22 ft 

Substituting the values calculated into Manning's Equation yields: 

Qpipcmax= (J.49'\(0.22 ft/13 (0.63 ft2)(0.005 ft/ft) 112 

\Q.OlV 

Qpipemax= 1.61 cfs (60 se£\ (7.48 2:af\ 
1 mi_:Y 1 ft' J 

Qpipemax= 722 gpm (for 1/2% slope) 

Qpipe max= 1023 gpm (for 1 % slope) 
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Project No: B05-330-1413 Sheet __ of 

Description: Drainarre Pine Desi~ 

Pipe Perforations (Number and Spacing) 

The pipe perforations shall be 1/2-inch in diameter with 2 holes per foot of pipe 

The flow capacity of a pipe perforation can be estimated using the equation for orifice flow: 

\1/here Qp,,r= Flow Capacity ofa Perforation (cfs) 
C= Coefficient of Discharge (:=:e0.6) 

a = Orifice (perforation) Area (ft2) 
g = Gravitational Constant (32.2 ft/sec2

) 

6.h = Head difference on either side of orifice (ft) 

For 1/2-inch perforations: 

a= JC(0.047 ft)2 = 1.39 X 10"3 ft2 

4 

Perforations are 3 .19 inches above invert of pipe 

For water at top of pipe (12.75 inches), 

6.h = 12.75 -3.19 = 9.56 inches - 0.80 ft 

Qperr= (C)(a)(2g6.h/' = (0.6)(1.39 x 10·3 )[(2)(32.2)(0.80)] ½ = 5.99 x 10·3 cfs - 2.69 gpm 

Qperf = 2.69 x 2(perforations) = 5.38 gpm per foot of pipe 

Qemb = 0.30 gpm per foot 



R20309

AllianceO 

1 
- C;onsulting, Inc. 

... , · r BECKLEY, Wv 
.c,11g1nee, s (304) 2ss-0491 

Constructors BRISTOL, VA 
Scientists (s40) 466-2110 

BY: ;z?"# 
PROJECT NAME: --'~:....cz'?.;:;v,.,h'--'-/l7'-"-"1n'-'-<'//-"'7"i+--------------­

.J 

PROJECT NO. ---'B'-LC'.oC,,,S'..--=3,,._~""o'--L-/_;'-/c:..,1/3=---- SHEET ___ OF --

DESCRIPTION _<..u:-l.!..f'\""/'"'(,"'./-"",f'"--""i.:._r_,.D"-"-e.,s,..,10,.,.1..!.1_,v'--'f:---'D..tL.r..:cq..!.1/Vc::...,H_ . ..!.' Dcee'=-------.., 



R20310

~·· f'onsulting, Inc. 
I ..,, 

Engineers 
Constructors 
Scientists 

BECKLEY, WV 
{304) 255-0491 

BRISTOL, VA 
(540) 466-2710 

BY: ~7.,£ DATE: 5,/4/4 CHKD BY:~ DATE: 1,-71-0v ® 
PROJECT NAME: ltJ,:;e-/2 /IJ,17yJ", 

PROJECT NO. B 0-.!>--3 ,3t;;r/l-/D SHEET ---OF --

DESCRIPTION S-kvc.+ur-, I Qe,;r9n ,..,-i:- UrG1r1 O,o,.-



R20311

AllianceO 
•~ (;onsulting, Inc. 

"', .L.:nginecrs 
Constructors 
Scientists 

,-

BECKLEY, Wv 
(304) 255-0491 

BRISTOL, VA 
{540} 466-2710 
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NOTE:The short term modulus of elasticity of Driscopipe per ASTM D 638 is approximately 

100,000 ps!. Due to the cold flow (creep) characteristic of the pipe material, this modulus is 

dependent upon the stress intensity and the lime duration of the applied stress. 
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PROJECT NAME: WILLIAMSON ENERGY 

PROJECT NO. BOS-330-1413 SHEET ---

DATE: 

OF 

Engineers · Constructors· Scienti.sts DESCRIPTION FILTER FABRIC -PLUGGING AND PIPING 

POTENTIAL 

The purpose of the following calculations is to determine the potential for clogging and piping of 
the specified Geotextile (GSE Pem1aNet HL and Propex 4550 fabric) by the surrounding coarse coal refuse. 

A. Soil Resistance and Piping Resistance Criteria 

(Reference: Geotextile Engineering Manual prepared for the Federal Highway 
Administration by STS Consultants Ltd. Dated March 1955) 

1) U.S. Army Corps of Engineers Criteria: 

a) For soils containing 50% or less by weight passing the U.S. No. 200 

(0.074 mm) sieve 

Dcssi refuse 
> 

EOS geotextile 

b) EOS geotextile > U.S. No. JOO sieve (0.149 mm) 

2) Delft Hydraulic Laboratory Criteria: 

For non-woven geotextile - O,o < 1.8 Doo refuse 

The following values are considered to be conservative based on the probability of having a finer material 

being unlikely. 

Dss refuse = 4 mm 

D,orefuse = 7.5 mm 

Criteria l(a) 

Criteria 1 (b) 

EOS Geotextile = U.S. Sieve 70 (0.212 mm) 

Dss refuse 

EOS geotextile 
> 1 

EOS Geotextile < 4 mm OK 

EOS Geotextile > 0.149 mm OK 
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PROJECT NO. R0S-330-1413 SHEET __ _ OF 

Engineers · Constructors· Scientists DESCRIPTION FILTER FABRJC - PLUGGING AND PIPING 

POTENTIAL 

Criteria 2 O,o < O,s, Assume O,o = O,s = 0.212 mm (U.S. #70 sieve) 

O,s < 1. 8 D,o refuse 

0.212 < 1.8 (7.5) = 13.5 mm OK 

B. Clogging Criteria: 

To prevent clogging, it is recommended that the D,s of the base material be greater tha11 
the O,s of the filter fabric 

0.212 < 4 mm OK 
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NOTE: 

Williamson Energy, LLC 
Attachment IV. 6. D. 

AppendixB 

Additional info1mation on drninage structures for the proposed Coal Refuse Disposal 
Facility No. 2 can be located in Attachment IV. 7. F. 
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liLPS, l/23/2007, 11:41:04 

ALPS module build: 5.1.21 
Project File: UnTitled 
Units: (ft) (psi) 

[PROJECT TITLE] 
POND CREEK NO. 1 PILLAR STF£ILITY 

[PROJECT DESCRIPTION] 
AREA UNDER P1'_Li.SE 7 IMPOUNDMENT 

[GEOMETRY PAR'IMETERS] 
Entry Height .................................. , ... 8 (ft) 

Depth of Cover .................................... 528 ( ft) 

Panel Width ....................................... 1250 (ft) 

Entry Width ............. , ......................... 18 (ft) 

Nurrlber of Entries .................. , ............. , 3 

Center to Center Distance #1 ... , .................. 100 (ft) 

Center to Center Distance #2 ...................... 100 (ft) 

Crosscut Spacing .................................. 100 (ft) 

[ DEFAULT PA.PJl.METERS J 
In Situ Coal S1:rength .......... , ........... , ...... 900 (psi} 

Abutment Angle .................................... 21 (deg) 
Unit Weight of Overburden ......................... 154 (pcf) 

[ALPS STABIL~TY FACTORS - STANDARD GEOMETRY] 

Classic ALPS 
Development Loading ............ 4.64 
Headgate Loading ............... 3.70 
Bleeder Loading ................ 3.08 

*** Tailgate Loading ............... 2.49 
Isolated Loading ............... 2.30 

[PILL~.R LOAD BE~.RING CAPACITY] 

PILLJI_R. #1 

ALPS (RI 
4.64 
3.70 
3.08 
2. 49 
2.30 

for Pillar Width (ft) .......................................... 82.0 

and Pillar Length {ft) ......................................... 82.0 

Wid'th/Height Ratio ............................................. 10. 25 

Unit Pillar Strength (psi) ..................................... 3897 

Pillar Load Bearing Capacity (lbs) / (ft) of gate entry ........ 3.77E+07 

Unit Pillar Strength (R) (psi) ................................. 3897 

Pillar Load Bearing Capacity {R) (lbs) / (ft) of gate entry .... 3.77E+07 

PILLAR #2 
for Pillar Width (ft) .......................................... 82. 0 

and Pillar Length (ft) ................................. , ....... 82.0 

Width/Height Ratio ....... , ....... , ............................. 10. 25 

Unit Pillar Strength (psi) ..................................... 3897 

Pillar Load Bearing Capacity (lbs) / {ft) of gate entry ........ 3. 77E+07 

Unit Pillar Strength (R) (psi) ................................. 3897 

Pillar Load Bearing Capacity (R) {lbs) / (ft) of gate entry .... 3.77E+07 

TOTAL PILLAR SYSTEM LOAD BEA..~ING CAPACITY [ALPS Classic] 

Total Load (lbs) / (ft) of gate entry .......................... 7.55E+07 

TOTAL PILL?.R SYSTEM LOAD BEARING CAPACITY [ALPS (R)] 
Total Load (lbs) / (ft) of gate entry .......................... 7.55E+07 

[DESIGN LOADINGS ON PILLAR SYSTEM (lbs} / (ft) of gate entry] 

Page: 1@ 
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ALPS, 1/23/2007, 11:41:04 

Development Loading ............ , ................... 16, 262,400 

Headgate Loading .......................... , ........ 20,381,370 

Bleeder Loading .................................... 24,500,340 

*** Tailgate Loading ................................... 30,270,590 

Isolated Loading ....................... , ........... 32,742,620 

[INDIVIDU~.L PILLAR LOADING (psi)] 

LO.n..DING 
CONDITION 

Development 
Headgate 
Bleeder 
Unit Pill.Str. 
Unit Pill.Str. (R) 

PILLAR 
#1 

840 
1201 
1562 
3897 
3897 

PILLJ>.R 
#2 

840 
904 
968 

3897 
3897 

NOTE: INDIVIDUAL PILLAR LOADINGS DO NOT CONSIDER LOAD 
TRANSFER DUE TO PILLAR YIELDING! 

Un 1+ weioj,+ ot ouerburd.e.fV-= 

Page: 2 @i 

IOO/'fJ30/6 (co-=. I re.lu!e).;.. 20''1,. !2,0/J; (ei1s+,r,;iSo,\) +- {lot'x1,z~ (i2oc-4)-: sz'i? 

= ;st/ pc.C 
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900 
l#FSl 
~ 

800 ,_ 

700 ,_ 

600 ,_ 

Soil 
Desc. 

CCR 
FCR 

ORIG 

PHASE 7 EMB OS STATIC 
C:\STEDWIN\STEELH-1\RUNSTO-1\STH101.Pl2 Run By: JLH 12/20/2006 1:20PM 

I 

Soil Total Saturated Friction Piez. 
Type Unit Wt. Unit Wt. Angle Surface 
No. (pcf) (pcf) (deg) No. 
1 130.0 140.0 33.7 W1 
2 80.0 90.0 28.0 W1 
3 125.0 135.0 26.8 W1 

I I I I 

--~ 

llnit Points: 239.5 to 335. 
Term Limils: 575. to 725. 

a 

--------•---• I ., ..... I ~-, . •7-__ -c-j_.----~--.11------::::::::··-~=~===· 

4
"" c····='=.,·~•·°'·i'L''~' -=~==· ~/ ..• ~~~ ...... 4~: . 

500 ,_ 

----
-

300 r 

200 L_ ___ _[_ ___ ___[ ____ _l_ ___ __j_ ____ c__ ___ _L_ ___ __L ____ _l_ ___ _L ___ ___J 

0 100 200 300 400 500 600 700 800 900 1000 

PCSTABL5M/si FSmin=1.72 
STED Safety Factors Arn Calculated By The Modified Bishop Method 

~ )~~ 

® 
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C:\stedwin\steelh~l\runsto~l\sthlOl.OUT Page 1 

Run Date: 

>< * PCST1'.3L5M * * 
by 

Pu~due University 
--Slope Stability 11.nalysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

12/20/2006 
Time of Run: 1:20PM 
Run By: 
Input Data Filename: 
Ou1:put Filename: 
Unit: 

JLH 
C:sthlOl. 
C:sthlOl.OUT 
ENGLISH 

Plotted Output Filename: C:sth!Ol.PLT 
PROBLEM DESCRIPTION PHASE 7 EMB DS STATIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 200.00 to Y-values listed. 

14 Top Boundaries 

" Total Boundaries . ' 
Boundary X-Left 

No. (ft) 
1 .oo 
2 208.60 
3 214.90 
4 219.90 
5 239.40 
6 259.40 
7 274.40 
8 291.00 
9 311. 00 

10 445.10 
11 4 65 .10 
12 597.90 
13 697.90 
14 721. 90 
15 274.40 
16 721.90 
17 455.30 

ISOTROPIC SO!L PAP}•.METERS 
3 Type(s) of Soil 

Y-Left Y.-Right Y-Right 
(ft) (ft) (ft) 

241.00 208.60 242.90 
242.90 214. 90 245.00 
245.00 219.90 245.00 
245.00 239.40 238.50 
238.50 259.40 238.50 
238.50 274.40 243.40 
243.40 291.00 249.00 
249.00 311. 00 249.00 
24 9. 00 445.10 293.70 
293.70 465.10 293.50 
293.50 597.90 338.00 
338.00 697.90 338.00 
33 8. 00 721.90 330.00 
330.00 970.70 330.00 
243.40 455.30 245.00 
330.00 970.70 247.00 
246.00 970.70 247.00 

Soil Type 
Below Bnd 

3 
3 
3 
3 
3 
3 
1 
1 
1 
1 
1 
1 
1 
2 
3 
1 
3 

Piez. Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

Friction 
P~l1gle 
(deg) 
33.7 
28.0 
26. 8 

Pore 
Pressure 

P:?:essure 
Constant Surface 

No. (pcf) (pcf) (psf) 
1 130.0 140.0 .0 
2 80.0 90.0 .0 
3 125.0 135.0 .0 

1 PIEZOMETRIC SURFACE (S) HJWE BEEN 

Unit Weight of Water= 62.40 

Param. 
.00 
.oo 
.oo 

SPECIFIED 

(psf) 
.0 
.0 
.0 

Piezometric 
Point 

Surface No. l Specified by 5 Coordinate Points 

No. 
1 
2 
3 
4 
5 

X-VJater 
(ft) 
.oo 

225.00 
360.00 
696.70 
970. 71 

Y-Water 
(ft) 

240.00 
240.00 
242.00 
335.00 
335.00 

No. 
1 
1 
1 

Searching 
Of Which 
Boundary 

Routine Will 
The First 3 

X-Left 
(ft) 

.oo 
277. 00 
455.00 

Be Limited 
Boundaries 

Y-Left 

To An Area Defined By 
Will Deflect Surfaces 

3 Boundaries 
Upward 

No. 
1 
2 
3 

(ft) 
22 0. 00 
223.00 
22 6. 00 

X-Right Y-Right 
(ft) (ft) 

277.00 223.00 
455.00 226.00 
970.00 227.00 

A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
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Of . 000 Has Been l>.ssigned 
Cavitation Pressure = . 0 (psf) 
A Horizontal Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of . 000 Has Been l>.ssigned 
Cavitation Pressure= .0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has 3een Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 239.50 ft. 

and X 335.00 ft. 
Each Surface Terminates Between X 575.00 ft. 

and X 725.00 ft. 
Unless Further Limitations Were Imposed, The MinirmJ..rn Elevation 
At Which .'fl.. Surface Extends Is Y =200. OD ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following _:r;._re Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 41 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 254.58 238.50 
2 264.21 235.82 
3 273.92 233.43 
4 283.70 231.30 
5 293.52 229.46 
6 303.40 227.90 
7 313.32 226.63 
8 323.27 225.63 
9 333.25 224.92 

10 343.24 224.50 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

353.24 
3 63. 23 
373.23 
383.20 
393.15 
403.07 
412.94 
422.77 
432.54 
442.25 
451.88 
4 61. 43 
470.90 
mo. 27 
489.53 
498.69 
507.72 
516.63 
525. 41 
534.04 
542.53 
550.86 
559.04 
567.04 
57 4. 87 
582.52 
589.98 
597.25 
60 4. 32 
611.19 
611. 36 

224.36 
224.51 
224. 94 
225.66 
226.66 
227.94 
229.51 
231. 3 6 
233.49 
235.89 
238.58 
241.53 
244.76 
248.26 
252.02 
256.05 
260.33 
264.87 
269.67 
274.71 
280.00 
285.52 
291. 29 
297.28 
303.50 
3 0 9. 94 
316.60 
323.47 
330. 54 
337.81 
338.00 

Circle Center At X = 353.l ; Y 574.7 and Radius, 350.3 

* * 
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PHASE 7 EMB OS SEISMIC 
C:ISTEDWINISTEELH-1\RUNSTO-1\STH100.PL2 Run By: JLH 12/20/2006 1:19PM 

l#FSl 
~ 

Soil 
Desc. 

Soil Total Saturated Cohesion Friclion Piez. \ Load Value 
Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< 

lnit Points: 240. to 335. 
Tenn Limits: 575. to 725. 

800 ,_ 

700 

600 ,_ 

CCR 
FCR 
ORIG 

No. (pcf) (pcf) (psi) (deg) No. 
1 130.0 140.0 0.0 33.7 W1 
2 80.0 90.0 0.0 28.0 W1 
3 135.0 135.0 400.0 19.5 W2 

a 

"L._ ' ~~_.-:7-, ,,,,,"c:.____:::::::::::::::::~-2---- -

40

"' --- • ,,, --- ' •• /· -0 ' --;1 ___ "~~~- ... ..-----·-··-··-··.,.....-/----· 2 --- - Wl3•:::;?'L:C::____ SI 

"' ... _,.-.::.--7 *Z ---- W2 
3 •3 ----- ---. 

"' 

500 I-

300 

200 c_ ___ ..t... ___ __,_ ____ ,L_ ___ ~----~---..L.---_i----~----'------' 
0 ·100 200 300 400 500 600 700 800 900 1000 

PCSTABL5M/si FSmin=1.20 
STED Safety Factors Arn Calculated By The Modified Bishop Method 

@ 
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..,. * PCSTt-.BL5M * * 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 12/20/2006 
Time of Run: 
Run 3y: 
Input Data Filename: 
Output Filename: 
Unit: 

1:19Pt1 
JLH 
C:sthlOO. 
C:sthlOO.OUT 
ENGLISH 

Plotted Output Filename: C:sthlOO.PLT 
PROBLEM DESCRIPTION PnASE 7 EMB DS SEISMIC 

BOUNDARY COORDINATES 
Note: User o~igin value specified. 
Add 0.00 to X-values and 200.00 to Y-values listed. 

14 Top F\oundnr:ies 
17 Total Boundaries 

Boundary 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

X-Left 
(ft) 

.00 
208.60 
214. 90 
219.90 
239.40 
259.40 
274.40 
291.00 
311. 00 
445.10 
465.10 
597.90 
697. 90 
721.90 
274.40 
721. 90 
455.30 

Y-Left 
(ft) 

241.00 
242.90 
245.00 
245.00 
238.50 
238.50 
243. 4 0 
249.00 
249.00 
293. 70 
293.50 
33 8. 00 
338.00 
330.00 
243.40 
330.00 
246.00 

X-Right 
(ft) 

208.60 
214. 90 
219.90 
239.40 
259. 40 
274.40 
291.00 
311. 00 
445.10 
465.10 
597.90 
697. 90 
721. 90 
97 0. 7 0 
455.30 
970.70 
970.70 

Y-Right 
(ft) 

242.90 
245.00 
245.00 
238.50 
238.50 
243.40 
249.00 
249.00 
293.70 
293.50 
338.00 
338.00 
330.00 
330.00 
246.00 
247.00 
247. 00 

Soil Type 
Below Bnd 

3 

10 
11 
12 
13 
14 
15 
16 
17 

ISOTROPIC SOIL PARAMETERS 
3 Typels) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 

1 130.0 140.o .a 
2 so.a 9o.o .a 
3 135.0 135.0 400.0 

Friction 
Angle 
(deg) 
33.7 
28.0 
19. 5 

Pore 
Pressure 

Para.in. 
.00 
.00 
.00 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Unit Weight of Water= 62.40 

Pressure 
Constant 

(psf) 
. a 
.0 
.0 

Piezometric Surface No. 1 Specified by 5 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .oo 240.00 
2 225.00 242.00 
3 360.00 242.00 
4 721.90 330.00 
5 970.71 330.00 

Piezometric 
Point 

No. 
1 
2 
3 
4 

Surface No. 
X-Water 

(ft) 
.oo 

277.00 
455.00 
970.00 

2 Specified by 
Y-Water 

(ft) 
220.00 
223.00 
226.00 
227.00 

4 Coordinate Points 

3 
3 
3 
3 
3 
l 
1 
l 
l 
1 
1 
1 
2 
3 
1 
3 

Piez. 
Surface 

No. 
1 
l 
2 

Searching Routine Will Be Limited 
Of Which The First 3 Boundaries 

To An Area Defined By 
Will Deflect Surfaces 

3 Boundaries 
Upward 

Boundary X-Left Y-Left X-Right Y-Right 
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No. 
1 
2 
3 

{ft} 
.00 

277.00 
455.00 

(ft) 
220.00 
223.00 
226.00 

(ft) 
277. 00 
455.00 
970.00 

A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of . 000 Has RP.e=m Assigned 
Cavitation Pressure= .0 (ps=) 

(ft) 
223.00 
226.00 
227. 00 

A Critical Failure Surface Searching Method, Using A Random 

Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 
20 Surfaces Initiate From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X 240.00 ft. 
and X 335.00 ft. 

Each Surface Terminates Between X 575.00 ft. 
and X 725.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 

At Which A Surface Extends Is Y ==200.00 ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Cri~ical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 

First. 
**Safety Factors Are Calculated By The Modified Bishop Method** 

Failure Surface Specified By 42 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) {ft) 

1 260.00 238.70 
2 269.67 236.13 
3 279.40 233.82 
4 289.18 231.78 
5 299.02 229.99 
6 308.91 228.48 
7 318.83 227.22 
8 328.78 226.23 
9 338.75 225.51 

10 348.74 225.06 
11 358.74 224.87 
12 368.74 224.96 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

378. 74 
388.72 
398.68 
4 0 8. 61 
418.51 
428.37 
438.18 
447.93 
4 5 7. 62 
467.24 
476. 79 
486.25 
495.63 
504.90 
514.07 
523.14 
532.08 
540.90 
549.60 
558.16 
566.57 
574.84 
582. 96 
590.92 
598.71 
606.33 
613. 77 
621. 04 

225.30 
225.92 
226.81 
227. 96 
229.37 
231.05 
232.99 
235.20 
237.66 
240.39 
243.37 
246.60 
250.09 
253.83 
257.81 
262.04 
266.51 
271. 21 
276.16 
281.33 
286.73 
292.35 
298.19 
304.25 
310.52 
316.99 
323. 67 
330. 54 
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41 
42 

628.11 
628.49 

Circle Center At X = 
*** 1.203 

337.61 
338.00 

360.7 ; Y 

C: \stedwin \steelh~l \runst:o~l \sthl00. OUT Page 3 

598. 4 and Radius, 373.5 
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800 

[IllJ Soil 
6 Desc. 

CCR 
FINES 
ORIG 

700 -

600 -

500 wi"'·- ·· -- --

Soil Total 

PHASE 7 EMB US STATIC 
C:ISTEDWINISTEELH-1\RUNSTO-1\STH103.PL2 Run By: JLH 12/20/2006 1:47PM 

I I I 
Saturated Friction Piez. lnit Points: 300. to 375. 

Type Unit Wt. Unit Wt. Angle Surface Term Limits: 480. to 625. 
No. (pcf) (pc[) (deg) No. 
1 130.0 140.0 33.7 W1 
2 80.0 90.0 28.0 W1 
3 125.0 135.0 26.B W1 

-

-

a 

J 
---· 1 ·---. 

..... ·······;······~.>~ - ' -

1 Wl 

-3 3 
-------- *1 -

400 -

300 0 
u 

STED 

I 

100 

-

I I I I I 

200 300 400 500 600 700 

PCSTABL5M/si FSmin=2.06 
Safety Factors Are Calculated By The Modified Bishop Method 

@ 
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* * PCSTJl.BL5M * * 
by 

Purdue University 
--Slope Stability P.nalysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 12/20/2006 
Time of Run: l: 4 7 PM 

Run By: JLH 
Input Data Filename: C:sth1D3. 
Output Filename: C:sthl03.0UT 

Unit: ENGLISH 
Plotted Output Filename: C:schl03.PLT 

PROBLEM DESCRIPTION P!-L~SE 7 EMB US STATIC 
BOUNDP..RY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

4 Top Boundaries 
8 Total Boundaries 

Boundary X-Left Y-Left 
No. (ft) (ft) 

1 .OD 196.00 

X-Right 
(ft) 

376.00 

Y-Right 
(ft) 

196. DO 

Soil Type 
Below Bnd 

2 

2 376.00 196.00 502.00 238.00 

3 502.00 238.00 
4 602.00 238.00 
5 .OD 14 7. 00 
6 229.00 147. 00 
7 229.00 14 7. 00 
8 .00 .00 

ISOTROPIC SOIL PARJI..METERS 
3 Type(s) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) {pcf) (psf) 
1 130.0 140.0 .0 
2 80.0 90.0 .o 
3 125.0 135.0 .0 

602,00 238.00 
649.00 222.00 
229.00 14 7. DO 
376.00 196. 00 
649.00 146.00 

.OD .DO 

Friction Pore Pressure 
tl ..... TJ.gle Pressure Constant 
(deg) Para.rn. (psf} 
33.7 .oo . 0 
28.0 .DO . 0 
26. 8 .00 . 0 

1 PIEZOMETRIC SOR:'ACE (S) HJWE BE:EN SPECIFIED 

Unit Weight of Wacer = G2.40 
Piezorne-cric 

Point 
No. 

1 
2 
3 

Surface No. 
X-Water 

(ft) 
.oo 

388.00 
649.00 

1 Specified by 
Y-Water 

(ft) 
201.00 
201.00 
175. 00 

3 Coordinate Poin~s 

1 
1 
1 
3 
1 
3 
0 

p' _ iez. 
Surface 

No. 
1 
1 
1 

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries 

Of Which The First 1 Boundaries Will Deflect 

Boundary X-Left Y-Left X-Right 

No. (ft) (ft) (ft) 

1 .oo 127.00 649.00 

A Horizontal Earthquake Loading Coefficient 

Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 

Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Horizontal Earthquake Loading Coefficient 

Of .000 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 

Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 

Surfaces Upward 
Y-Right 

(ft) 
126.00 

A Critical Failure Surface Searching Method, Using A Random 

Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X 300.00 ft. 
and X = 375.00 ft. 
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Each Surface Terminates Between 
and 
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X = 480.00 ft. 
X = 625.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 

At Which A Surface Extends Is Y =100.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 

First. 
**Safety Factors Are Calculated By The Modified Bishop Method 

Failure Surface Specified By 18 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 

1 343.42 196.00 
2 353.35 194.84 
3 363.33 194.16 
4 373.33 193.95 
5 383.32 194.23 
6 393.30 194.98 
7 403.22 196.22 
8 413.07 197.92 
9 422.83 200.10 

10 432.48 202.74 
11 441.98 205.85 
12· 451.33 209.40 
13 460.50 213.40 
14 469.46 217.84 
15 478.20 222.70 
16 466.70 227.97 
17 494.93 233.64 
18 499.59 237.20 

Circle Center At X = 372.6; Y 402.0 and Radius, 208.1 

*** 2.060 *** 

* * 
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800 

~ 0 

700 [_ 

600 ,_ 

PHASE 7 EMB US SEISMIC 
C:ISTEDWINISTEELH-11RUNSTO-11STH102.PL2 Run By: JLH 12/20/2006 

Soil Soil Total Saturated Cohesion Friction Piez. Load Value 
Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150g< 

No. (pcf) (pcf) (psf) (deg) No. 
CCR 1 130.0 140.0 0.0 33.7 W1 

FINES 2 80.0 90.0 0.0 28.0 W1 
ORIG 3 135.0 135.0 400.0 19.5 W2 

1:49PM 

a 

l
lnit Points: 25. lo 125. 
Term Lirnits: 480. lo 625. 

~ 
500 .ec J ~-::::::~~ 1 ·----

w1~••······· ••••••••••--;---,-----------~~:::.--- 1--~--. 

I 

2 ~ . -
~-~ ------------------------------------------------------

- . .. Wl I . 3 3 

n --- -~~--- ----

400 ,_ 

300 0 
u 

STED 

_j 

100 

I _j _j I I 

200 300 400 500 600 

l'CSTABL5M/si FSmin=1.20 
Safely Factors Arn Calculated By The Modified Bishop Method 

-

-

700 

n-i v 
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"'* PCSTF.BLSM * * 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer·s Method of Slices 

Run Date: 12/20/2006 
Time of Run: 
Run By: 
Input Data Filename: 
Output Filename: 
Unit: 

1:49PM 
JLH 
C:sthl02. 
C:sth102.0UT 
ENGLISH 

Plotted Output Filename: C:sth102.PLT 
PROBLEM DESCRIPTION PHASE 7 EMB US SEISMIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Ji.dd 0.00 to X-values and 300.00 to Y-values listed. 

4 Top Boundaries 
8 Total Boundaries 

Boundary X-Left 
No. (ft) 

1 .00 

Y-Left X-Right 
(ft) (ft) 

196.00 376.00 

Y-Right 
(ft) 

196.00 
238.00 
238.00 
222.00 
147.00 
196.00 
146.00 

Soil Type 
Below Bnd 

2 
2 376. 00 196.00 
3 502.00 238.00 
4 602.00 238.00 
5 .00 147.00 
6 22 9. 00 14 7. 00 
7 22 9. 00 147. 00 
8 .00 .00 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 
No. (pcf) (pcf) (psf) 

1 130.0 140.0 .o 
2 80.0 90.0 .0 
3 135.0 135.0 400.0 

502.00 
602.00 
649.00 
229.00 
376.00 
649.00 

.00 

F:ciction 
Angle 
(deg) 
33.7 
28.0 
19.5 

.00 

Pore 
Pressure 

Param. 
.00 
.00 
.00 

Pressure 
Constant 

(psf) 
. 0 
. 0 
. 0 

2 PIEZOMETRIC SURF.l;CE (SJ HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 3 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .00 196.00 
2 376.00 196.00 
3 649.00 175.00 

Piezometric Surface No. 
Point X-Water 

No. (ft) 
l .00 
2 649.00 

2 Specified by 2 Coordinate Points 
Y-Water 

(ft) 
127.00 
126.00 

1 
1 
1 
3 
l 
3 
0 

Piez. 
Surface 

No. 
1 
1 
2 

Searching Routine Will Be Limited 
Of Which The First 1 Boundaries 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

Boundary 
No. 

1 

X-Left 
(ft) 

.00 

Y-Left 
(ft) 

127.00 

X-Right Y-Right 
(ft) (ft) 

649.00 126.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been P.ssigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points qually Spaced 
Along The Ground Surface Between X 25.00 t. 

and X = 125.00 t. 
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Each s·urface Terminates Between 
and 

X - 480,00 
X - 625.00 

ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 

At Which A Surface Extends Is Y =100.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 

First. 
**Safety Factors Are Calculated By The Modified Bishop Method 

Failure Surface Specified By 47 Coordinate Points 
Point X-Surf Y-Surf 
No, (ft) (ft) 

1 61.84 196.00 
2 71.57 193,69 
3 81.34 191.53 
4 91.13 189,51 
5 100.95 187.63 
6 110,80 185,90 
7 120.67 184.31 
B 130.57 182.86 
9 140.48 181.56 

10 150.42 180.41 
11 160.37 179.40 
12 170.33 178.53 
13 180.30 177,81 
14 190.29 177.24 
15 200.28 176.81 
16 210.27 176.53 
17 220.27 176,39 
18 230.27 176.40 
19 240.27 176.56 
20 250.27 176,86 
21 260.26 177.30 
22 270.24 177.90 
23 280.21 178.64 
24 290.17 179.52 
25 300.12 180,55 
26 310.05 181.72 
27 319.96 183.04 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

329.85 
339.72 
34 9. 5 7 
35 9. 3 9 
369.18 
378.94 
388.66 
398.35 
408.01 
417.62 
427. 20 
436. 73 
446.21 
455.65 
465.04 
474.38 
483.66 
492.89 
502.07 
508.53 

Circle Center At X = 
*** 1.196 

184.51 
186.12 
187.87 
189.76 
191.80 
193.99 
196,31 
198,77 
201,38 
204 .13 
207.02 
210.04 
213. 21 
216.51 
219. 96 
223.53 
227.25 
231. 10 
235.08 
238.00 

224. 6 ; Y 861. 3 and Radh:.s, 685.0 

* * 
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PHASE EMB 5 OS STATIC 
C:ISTEDWINISTEELH-1\HUNSTO-1\STH125.PL2 Run By: JLH 1/15/2007 8:13AM 

' I I I 
Soil Soil Total Saturated Friction Piez. l lnit Points: 255. lo 350. 

Desc. Type Unit Wt. Unit Wt. Angle Surface Term Limits: 430. to 540. 
No. (pcf) (pcf) (deg) No. 

CCR 1 130.0 140.0 33.7 W1 
FCR 2 80.0 90.0 28.0 W1 

ORIG 3 125.0 135.0 26.8 W1 
-

-

-

a 

• f -
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Wl J Wl -, 11- 1 - Lt!_l• 3 - 3 3 3 3 
----------- --;1 _________ .3_ _____ -:i-----

-

I I I I ' I I I 

100 200 300 400 500 600 700 800 900 

PCSTABL5M/si FSmin=1.50 
Safety Factors Are Calculated By The Modified Bishop Method 
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** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 1/15/2007 
Time of Run: 8:13AM 
Run By: JLH 
Input Data Filename: C:sthl25. 
Output Filename: C:sth125.0UT 

Unit: ENGLISH 
Plotted Output Filename: C:sth125.PLT 
PROBLEM DESCRIPTION PHASE EMB 5 DS STATIC 

BOUNDARY COORDINATES 
Note: User origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

11 Top Boundaries 
22 Total Boundaries 

Boundary 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

X-Left 
(ft) 

120.00 
226.50 
252.20 
257.20 
276.70 
296.70 
316.20 
336.20 
465.20 
485.20 
509.20 
226.50 
509.20 
452.70 
452.70 
534.20 
478.80 
539.40 
554.20 
553.30 
632.90 
671. 20 

ISOTROPIC SOIL PA?~.METERS 
3 Type(s) of Soil 

Y-Left 
(ft) 

13 6. 00 
136. 40 
145.00 
14 5. 00 
138.50 
138.50 
145. 00 
145.00 
188.00 
188.00 
180.00 
136.40 
180.00 
137.80 
137.80 
165.00 
138. 00 
138.00 
165.00 
138.00 
138. 70 
126. 00 

Soil Total Saturated Cohesion 
Type Unit Wt:. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
l 130.0 140.0 .0 
2 80.0 90.0 .o 
3 125.0 135.0 .o 

X-Right 
(ft) 

22 6. 50 
252.20 
257.20 
276.70 
296. 70 
316.20 
336.20 
4 65. 20 
485.20 
509.20 
840.00 
452.70 
554.20 
534.20 
478.80 
554.20 
53 9. 4 0 
553.30 
632.90 
632.90 
671. 20 
840.00 

Friction 
Angle 
{deg) 
33.7 
28.0 
26.8 

Y-Right 
(ft) 

13 6. 4 0 
145. 00 
145.00 
138.50 
138.50 
145.00 
145.00 
188.00 
188.00 
180.00 
180.00 
137.80 
165.00 
165.00 
138.00 
165.00 
138.00 
138.00 
138.70 
138.70 
126.00 
126.00 

Soil Type 
Below Bnd 

3 
1 
1 
1 
1 
l 
1 
1 
1 
1 
2 
3 
1 
1 
3 
1 
3 
3 
1 
3 
3 
3 

Pore Pressure Piez. 
Pressure Constant Surface 

?aram. (psf) No. 
.00 . 0 1 
.00 . 0 l 
.00 . 0 1 

l PIEZOMETRIC SURFACE(S) HAVE BEEN 
Unit Weight of Water= 62.40 

SPECIFIED 

Piezomet.ric Surface No. 1 Specified by 
Y-Wat.er 

5 Coordinate Points 

Point 
No. 

1 
2 
3 
4 
5 

X-Water 
(ft) 

120.00 
226.50 
320.00 
494.20 
840.00 

(ft) 
136.00 
136. 4 0 
137. 20 
185.00 
185.00 

Searching Routine Will Be Limited 
Of Which The First 1 Boundaries 
Boundary X-Left Y-Left 

No. (ft) (ft) 
1 120.00 121.00 

To An Area Defined By 
Will Deflect Surfaces 

X-Right Y-Right 
(ft) (ft) 

840.00 120.00 

1 Boundaries 
Upward 
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A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Horizontal Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 

Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 
20 Surfaces Initiate From Each Of 20 

Along The Ground Surface Between X 
and X 

Each Surface Te:?:minat.es Between X 
and X 

Points 
255.00 
350.00 
430. 00 
540.00 

Equally Spaced 
&• cc. 

ft. 
ft. 
ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 

At Which A Surface E:;:tends Is Y =100. 00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 

First. 
**Safety Factors Are Calculated By The Modified Bishop Method 

Failure Surface Specified By 23 Coordinate Points 
Poin~ X-Surf Y-Surf 

No. (ft) (ft) 
1 285.00 138.50 
2 294.24 134.67 
3 303.69 131.41 
4 313.33 128.75 
5 323.12 126.69 
6 333.01 125.23 
7 342.97 124.39 
8 352.97 124.16 
9 362.96 124.55 

10 372.91 125.56 
11 382.78 127.18 
12 392.53 129.41 
13 402.12 132.23 
14 411.52 135.64 
15 420.69 139.63 
16 429.60 144.17 
17 438.21 149.26 
18 446.49 154.86 
19 454.41 160.97 
20 461.94 167.55 
21 469.04 174.59 
22 475.70 182.05 
23 480.38 188.00 

Circle Center At X = 351.6; Y 286.1 and Radius, 161.9 

*** 1.503 *** 

* * 
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PHASE 5 EMB OS SEISMIC 
C:ISTEDWINISTEELH-1\RUNSTO-1\STH124.PL2 Run By: JLH 12/20/2006 

Soil Soil Total Saturaled Cohesion Friction Piez. ·1 Load 
Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 

No. (pcf) (pcf) (psf) (deg) No. 

Value 
0.150g< 

1:31PM ·, 
llnit Points: 277. to 360. 
rerm Limits: 430. to 540. 

CCR 1 130.0 140.0 0.0 33.7 W1 
FCR 2 80.0 90.0 0.0 28.0 W1 

ORIG 3 135.0 135.0 400.0 19.5 W2 

a 

I 
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PCSTABL5M/si FSmin=1.26 
STED Safety Factors Are Calculated By The Modified Bishop Method 
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* * PCST?.BLSM * * 
by 

Purdue University 
--Slope Stability P.nalysis-­

Simplified Janbu, Simplified Bishop 
or Soencer's Method of Slices 

Run Date: · 12/20/2006 
Time of Run: 
Run By: 
Input Data Filename: 

1:31PM 
JLH 
C:sth124. 

Output Filename: C:sth124.0UT 
Unit: ENGLISH 
Plotted Output Filename: C:sth124.PLT 
PROBLSM DESCRIPTION PHASE 5 St✓,B DS SEISMIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

11 Top Boundaries 
22 Total Boundaries 

X-Lef't Y-Left X-Right Y-Right Soil Type Boundary 
No. (ft) (ft) (ft) 

226.50 
252.20 
257.20 
276.70 
296.70 
316.20 
336.20 
465.20 
485.20 
509.20 
840.00 
452.70 
554.20 
534.20 
478.80 
554.20 
539.40 
553.30 
632.90 
632.90 
671. 20 
840.00 

(ft) Below Bnd 
1 120.00 136.00 
2 226.50 13 6. 4 0 
3 252.20 145.00 
4 257.20 145.00 
5 276.70 138.50 
6 296.70 138.50 
7 316.20 145. 00 
8 336.20 145. 00 
9 4 65. 20 188.00 

10 485.20 188.00 
11 509.20 180.00 
12 226.50 136.40 
13 509.20 180.00 
14 452.70 137.80 
15 452.70 137.80 
16 534.20 165.00 
17 478.80 138. 00 
18 53 9. 4 0 138.00 
19 554.20 165.00 
20 553.30 138.00 
21 632.90 138.70 
22 671. 2 0 126.00 

ISOTROPIC SOIL P.AR..D..J'1ETERS 
3 Type(s) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Int:ercept 

No. (pcf) (pcf) (psf) 
1 130.0 140.0 .o 
2 80.0 90.0 .0 
3 135.0 135.0 400.0 

Friction 
Angle 
(deg) 
33.7 
28. 0 
19. 5 

136.40 
145.00 
145. OD 
138.50 
138.50 
145. 00 
145.00 
188.00 
188.00 
180.00 
180.00 
137.80 
165.00 
165.00 
138.00 
165. 00 
138.00 
138.00 
138. 70 
138.70 
126.00 
126.00 

Pore Pressure 
Pressure 

Param. 
. 00 
.00 
.00 

Constant 
(psf) 

. 0 

.0 

.0 
2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 5 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 120.00 136.00 
2 226.50 136.40 
3 320.00 137.20 
4 509.20 180.00 
5 840.00 180.00 

Piezometric Surface No. 
Point X-Water 
No. (ft) 

l 120.00 
2 840.00 

2 Specified by 2 Coordinate Points 
Y-Water 

(ft) 
121.00 
120.00 

3 
1 
1 
1 
1 
1 
1 
1 
l 
1 
2 
3 
1 
1 
3 
1 
3 
3 
1 
3 
3 
3 

Piez. 
Surface 

No. 
1 
1 
2 

-( 11) -...__,,, 
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Searching Routine Will Be Limited To P..n .Ztrea Defined By 1 Boundaries 
Of Which The First 1 Boundaries Will Deflect 
Boundary X-Left Y-Left X-Right 

No. (ft) (ft) (ft) 

1 120.00 121. 00 840.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 

Surfaces Upward 
Y-Right 

(ft) 
120.00 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 277.00 ft. 

and X 360.00 ft. 
Each Surface Terminates Between X 430.00 ft. 

and X 540.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
P..t Which A Surface Extends Is Y =100. DO ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 17 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 329.42 145.00 
2 339.25 143.13 
3 349.18 141.95 
4 359.16 141.45 
5 369.16 141.65 
6 379.12 142.53 
7 389.00 144.10 
8 398.74 146.34 
9 408.31 149.26 

10 417.65 152.82 
11 426.73 157.02 
12 
13 
14 
15 
16 
17 

443.90 
4 51. 92 
459.50 
4 66. 62 
467.70 

Circle Center At X = 
*** 1.259 

161.84 
167.25 
173.23 
179.75 
186.77 
188.00 

361.4 ; Y 286.3 and Radius, 144.9 

* * 
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PHASE 5 US STATIC 
C:\STEDWIN\STEELH-1\RUNST0-1\STH127.PL2 Run By: JLH 12/20/2006 2:16PM 

800 rr===;r===i=======r======,--,------,---'-----,-----;=======;i l#FSl Soil Soil Total Saturated Friction Piez. lnit Points: 180. to 280. 
~ Desc. Type Unit WI. Unit Wt. Angle Surface Term Limits: 350. lo 450. 

No. (pcf) (pcD (deg) No. 

700 ,_ 

600 ,_ 

soo l-

CCR 
FCR 
ORIG 

1 130.0 140.0 33.7 W1 
2 80.0 90.0 28.0 W1 
3 125.0 135.0 26.8 W1 

a 

wf·---- -·-- l \ 
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400 ,_ 

300 
0 100 200 300 400 500 600 

PCSTABL5Mlsi FSmin=1.85 
STED Safety Factors Are Calculated By The Modified Bishop Method 
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Run Date: 

* * PCSTJ..3L5M * * 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

12/20/2006 
Time of Run: 2:16PM 
Run By: 
Input Data Filename: 
Output Filename: 

JLH 
C:sthl27. 
C:sthl27.0UT 

Unit: ENGLISH 
Plotted Output Filename: C:sthl27.PLT 
PROBLEM DESCRIPTION PHASE 5 OS STATIC 
BOUNDARY COORDINATES 

Note: Oser origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

10 Top 
14. Total 

Boundary 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Boundaries 
Boundaries 
X-Left 

(ft) 
.oo 

282.70 
414. 70 
434.70 
563.70 
583.70 
603.20 
623. 20 
642.70 
647.70 

.00 
228.70 
267.00 
267.00 

ISOTROPIC SOIL PARF-.METSRS 
3 Type(s) of Soil 

Y-Left X-Right Y-Right 
(ft) (ft) (ft) 

14 4. 00 282.70 14 4. 00 
144.00 414.70 188.00 
188.00 434.70 188.00 
188.00 563.70 145.00 
145. 00 583.70 145. 00 
145. 00 603.20 138.50 
138.50 623.20 138.50 
138.50 64 2. 7 0 145.00 
145.00 647.70 145. 00 
145.00 67 3. 40 136.40 
12 6. 00 228.70 126.00 
12 6. 00 267. 00 138.70 
138. 70 282.70 144.00 
138. 70 67 3. 40 136.40 

Soil 
Below 

2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 
1 
3 

Pore Pressure 

Type 
Bnd 

Piez. Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept. 

Friction 
Angle 
(deg) 
33.7 
28.0 
26.8 

Pressure Constant Surface 

No. (pcf) (pcf) (psf) 

1 130.0 140.0 .0 
2 80.0 90.0 .0 
3 125.0 135.0 .0 

Param. 
.oo 
.oo 
.oo 

1 PIEZOMETRIC SURFACE(S) HAVE SEEN SPECIFIE:D 
Unit Weight of Water= 62.40 

(psf) 
. 0 
. 0 
. 0 

Piezometric Surface No. 1 Specified by 4. Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .oo 149.00 
2 297.70 149.00 
3 563.70 137.00 
4 673.40 136.40 

No. 
1 
1 
1 

Searching 
Of Which 
Boundary 

No. 

Routine Will Be Limited 
The First 1 Bo~nda=ies 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

1 

X-Left 
(ft) 

.oo 

Y-Left 
(ft) 

120.00 

X-Right Y-Right 
(ft) (ft) 

673.40 121.00 

A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 nas Been Assigned 
Cavitation Pressure= .0 (psf) 
A Horizontal Ear~hquake Loading Coefficient 

Of .ODO Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
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Cavitation Pressure= .0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 

Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 
20 Surfaces Initiate From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X 180.00 ft. 
and X 280.00 ft. 

Each Surface Terminates Between X 350.00 ft. 
and X 450.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 

At Which A Surface Extends Is Y =100.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 

Following Are Displayed The Ten Most Critical Of The Trial 
Failure Surfaces Examined. They Are Ordered - Most Critical 

First. 
**Safety Factors Are Calculated By The Modified Bishop Method 

Failure Surface Specified By 22 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft} (ft) 

1 232.63 144.00 
2 241.68 139.74 
3 251.00 136.13 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Circle Center 
*** 

260.56 133.17 
270.29 130.89 
280.17 129.29 
290.12 128.39 
300.12 128.18 
310.11 128.67 
320.04 
329.86 
339.53 
349.00 
358.22 
367. 14 
375.73 
383,94 
391. 74 
399.07 
405.92 
412.24 
414.42 
At X -
1. 84 6 

129.85 
131.73 
134.28 
137. 50 
141. 38 
145.89 
151. 01 
156.72 
162. 98 
169. 7 8 
177.07 
184.82 
187.91 

298.1 ; Y 
*** 

271.3 and Radius, 143.1 

* * 



R
20343

800 
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~ 

700 ,_ 

600 ,_ 

500 ,_ 

Soil 
Oesc. 

CCR 
FCR 
ORIG 

PHASE 5 US SEISMIC 
C:\STEDWIN\STEELH-1\RUNSTO~1\STH126.PL2 Run By: JLH 12/;!Q/2006 1:36PM 

Soil Total Saturated Cohesion Friction Piez. I Load Value 
Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< 
No. (pcf} (pcf} (psf} (deg} No. 
1 130.0 140.0 a.a 33.7 w1 
2 80.o 9□ .o a.a 28.o w1 
3 135.0 135.0 400.0 19.5 W2 

a 

I nit Points: 75. to 150. 
Term Limits: 375. to 450. 

•-1-•---,~ 

J
1 
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PCSTABL5M/si FSmin=1.21 
STED Safety Factors Ar,e Calculated By The Modified Bishop Method 
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** PCSTP.BLSM ** 
by 

Purdue University 
--Slope Stability Jmalysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 12/20/2006 
Time of Run: 
Run By: 
Input Data Filename: 
Output Filename: 

1:36PM 
JLH 
C:sth126. 
C:sth126.0UT 

Unit: ENGLISH 
Plotted Output Filename: C:sthl26.PLT 
PR03LEM DESCRIPTION PP .... ZI..SE 5 US SEISMIC 
BOUND~..RY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 300.00 to Y-values listed. 

10 Top 
14 Total 

Boundary 

'Rri11nrl;:iri 0c:: 

Y-Left X-Right Y-Right Soil Type 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Boundaries 
X-Left 

(ft) (ft) (ft) (ft) Below Bnd 

10 
11 
12 
13 

.00 
282.70 
414.70 
434.70 
5 63. 7 0 
583.70 
603.20 
623. 20 
642.70 
647.70 

.00 
228.70 
267.00 

14 267.00 
ISOTROPIC SOIL ?AR..~~ETERS 

3 Type(s) of Soil 

144.00 
144.00 
188.00 
188.00 
145.00 
145.00 
138.50 
138. 50 
145.00 
145.00 
12 6. 00 
12 6. 00 
138.70 
138.70 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
1 130.0 140.0 .0 
2 80.0 90.0 .0 
3 135.0 135.0 400.0 

282.70 
414. 70 
434.70 
563.70 
583.70 
603.20 
623.20 
642.70 
647.70 
67 3. 4 0 
228.70 
267.00 
282.70 
67 3. 4 0 

Friction 
fl.ngle 
(deg) 
33.7 
28.0 
19.5 

144. 00 
188.00 
188.00 
145.00 
145.00 
138.50 
138.50 
145. 00 
145. 00 
136.40 
126.00 
138.70 
144.00 
136.40 

Pore 
P=essure 

Pressure 

Param. 
.00 
. 00 
.00 

Constant 
(psf) 

. 0 
• 0 
.o 

2 PIEZOMETRIC SORF.!!,.CE (SJ !L!!,.VE BEEN SPECIFIED 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .00 144.00 
2 282.70 144.00 
3 563.70 137.00 
4 673.40 136.40 

Piezometric Surface No. 
Point X-Water 

No. (ft) 
1 .00 
2 673.40 

2 Specified by 2 Coordinate Points 
Y-Water 

(ft) 
120.00 
121.00 

2 
l 
1 
l 
1 
1 
1 
1 
1 
1 
3 
3 
1 
3 

Piez. 
Surface 

No. 
1 
1 
2 

Searching Routine Will Be Limited To An A 
Of Which The First 1 Boundaries Will De 

ea Defined By 
lect Su faces 

Y-R ght 

1 Boundaries 
Upward 

Boundary 
No. 

1 

X-Left 
(ft) 

.00 

Y-Left 
(ft) 

120.00 

>:-Righ 
(ft;) 

67 3. 4 0 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been P.ssigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 

I t) 
12 . 00 
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C:\stedwin\steelh~l\runsto~l\sthl26.0UT Page 2 

Cavitation Pressure = . 0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 

Technique For Generating Circular Surfaces, Has Been Specified. 

400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X 75.00 ft. 
and X 150.00 ft. 

Each Surface Terminates Between X 375.00 ft. 
and X 450.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 

At Which A Surface Extends Is Y =100.00 ft. 

10.00 ft. Line Segments Define Each Trial Failure Surface. 

?allowing Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces E>:amined. They Jl..re Orde1:ed - Most Critical 

First. 
**Safety Factors Are Calculated By The Modified Bishop Method 

Failure Surface Specified By 33 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) tft) 

1 90.79 144.00 
2 100.61 142.09 
3 110.46 140.39 
4 120.35 138.89 
5 130.26 137.60 
6 140.20 136.52 
7 150.17 135.64 
8 160.14 134.97 
9 170.13 134.51 

10 180.13 134.25 
11 190.13 134.21 
12 200.13 134.37 
13 210.12 134.74 
14 220.10 135.32 
15 230.07 136.11 
16 240.02 137.10 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

Circle Center 
*** 

24.9.95 
259.85 
269. 72 
279.55 
289.35 
299.10 
308.80 
318.44 
328.04 
337.57 
347.03 
356.43 
365.75 
374.99 
384.16 
393.23 
394.82 
At X -
1. 208 

138.30 
139.71 
141. 33 
143.14 
145.17 
14 7. 39 
14 9. 82 
152.45 
155.29 
158.32 
161.54 
164. 97 
168.59 
172.40 
176.41 
180.60 
181.37 

187.3 ; Y 614.4 and Radius, 480.2 

* * 
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APPENDIXC 

LABORATORY TESTING 
PROPOSED COAL REFUSE DISPOSAL FACILITY NO. 2 

POND CREEK MINE NO. 1 
WILLIAMSON COUNTY, ILLINOIS 

WILLIAMSON ENERGY, LLC 

SOIL TESTING 
Summary 
Strength Test 
Grain Size 

BECKLEY, WEST VIRGINIA 
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Mach Mine #1 Soil Tests 
February 10, 2006 
Page 2 

The Boring Log and test results are enclosed. If you should have any questions, or ifwe can be of 

further assistance, please feel free to contact us at your convenience. 

Sincerely, 

1 copy: Fred Vass - Alliance Consulting 

CD 
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9 

C tsf 
1. deq 
Tan(<b) 

Total 
0.208 

19.5 
0.35 

.Effective 
0 

26.8 
0.51 
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3 6 9 12 15 18 

Total Normal Stress, tsf --­

Effective Normal Stress, tsf - - -

9 --f4 .J._LL I I I I I I I ! I I I l I I 

I. I II l I I I I I! I I I I I I Sample No. 1 2 3 

l l I f I I I I I l 

I I f I I I I I I I I I I Water Content, 21.5 20.8 17.6 

I J I I I I I I ! I I I I I t I• I ! 

7.5 I I I I I I I I I I J I l I I I I I Dry Density, pcf 

~ 
105.3 106.5 112.5 

I l I I I l I ! I I I I I I I 

l I I I 1 I l l I I I I 1· I I I I 

I 1 l__j__l I I ! ! I 1
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0 5 10 15 20 

Axial Strain, % 

Type of Test: 
CU with Pore Pressures 

Sample Type: Shelby Tube· Undisturbed 

Description: Gray Mottled Brown Silty CLAY 

LL= 41.8 PL= 17.7 Pl= 24.1 

Assumed Specific Gravity= 2.65 

Remarks: 

2 

1 

Saturetion, 100.0 99.7 98.9 

-'= Void Ratio 0.5706 0.5536 0.4707 

· Diameter, in. 2.80 2.80 2.80 

Height, in. 5.51 5.49 5.54 

Water Content, 21.5 20.9 17.& 

u5 Dry Density, pcf 105.3 106.5 112.5 

~ Saturation, 100.0 100.0 100.0 

<i: Void Ratio 0.5706 0.5536 0.4707 

Diameter, in. 2.80 2.80 2.80 

Height, in. 5.51 5.49 5.54 

Strain rate, inJmin. 0.00 0.00 0.00 

Back Pressure, /sf 3_6 3.6 2.2 

Cell Pressure, tsf 5.0 6.5 7.9 

Fail. Stress, /sf 2.0 3.4 6.3 

Total Pore Pr., tsf 3.7 3.9 4.1 

Ult. Stress, tsf 2.0 3.2 6.3 

Total Pore Pr., tsf 3.6 3.8 4.1 

"' Failure, tsf 3.3 6.0 10.2 

cr, FaJ1ure, tsf 1.3 ~ , __ o 3.9 

Client: Alliance Consulting 

Project: Triaxial Test 

Mach Mine #1 

Location: Boring #8874 

Sample Number: 3 Depth: 10.D-12.0' 

Proj. !No.: H-05278 Date: 2-1-05 

(j) 

I Plate 

TR/AXIAL SHEAR TEST REPORT 

HOLCOMB FOUNDATION ENGJNFERING CO. 

Tested 3y: LC --------------- C:hecked 3y: -'-T'-'H'------------
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I 
8% 16% 

8% 16% 

5r---P:::e-a--:k-:Scctre-n-gt""h--------,-,----,-----,I-----:---:----.----,----, 

Total Effective \ 

a= 0.17 tsf o.oo tsf 

o:= 18.Bdeg 24.1deg I 
tan o:= 0.34 0.45 

4f---.--.----,---.,..l -~t----+--i---__ - __ -+-__ - __ -,:-_-j-'=----+-----:r= 

e---e---+-----~-----+-·--·---i-;· . - ----::!---"'7"4---+--+-

2 

p, tsf 

Stress Paths: Total--- Effective - - -

Sample Number: 3 

' 

I 

Client: Alliance Consulting 

Project: Triaxial Test 

Location: Boring #8874 

Project No.: H-05278 

Depth: 10.0-12.0' 
Plate ---- HOLCOMB FOUNDATIOl-1 ENGINE::cRING CO. 

T eested 3r: 1 C =------------ Che::::ked 3y: Tf-f ~~-----------
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TRIAXIAL COMPRESSION TEST 

CU with Pore Pressures 

Date: 
Client: 
Project: 

Location: 
Depth: 
Description: 

Remarks: 

2-1-05 

Alliance Consulting 

Triaxial Test 

MachMine#I 

Johnston City, Illinois 

Boring #8874 
I 0.0-12.0' 

Gray Mottled Brown Silty CLAY 

Type of Sample: Shelby Tube - Undisturbed 

t>.ssumed Specific Gravity=2.65 LL=4 l.8 

Test Method: COE uniform strain 

Specimen Parameter initial 

Moisture content: Moist soii+tare, gms. 189.100 

Moisture content Dry soil+tare, gms. 176.100 

Moisture content: Tare, gms. I 15.700 

Moisture,% 

Moist specimen weight, gms. 

Diameter, in. 

Area, in.1 

Height, in. 

Net decrease in height, in. 

Wet Density, pcf 

Dry density, pcf 

Void ratio 

21.5 
1140.2 

2.80 
6.16 
5.51 

128.0 
105.3 

0.5706 

Saturation, % 100.0 

Sample Number: 

PL=l7.7 

Saturated 

21.5 

2.80 
6.16 
5.51 
0,00 

128.0 
105.3 

0.5706 

100.0 

3 

Pl=c4. 1 

Consolidated 

21.5 

2.80 
6.16 
5.51 
0.00 

128.0 
105.3 

0.5706 
100.0 

~~IUI c\liW",..,,.;Jr1'"i:.(<i -: •• -f,$/,;t'. 

Membrane modulus = 0.124105 kN/cm 2 

Membrane thickness = 0 .02 cm 

Filter paper coefficient= 0.001926 kN/cm 

Filter paper coverage = 30% 

Consolidation cell pressure= 70.00 psi (5.040 tsf) 

Consolidation back pressure= 50.00 psi (3.600 tsf) 

Consolidation effective confining stress = 1.440 tsf 

Strain rate, in./min. = 0.00 

Fail. Stress = 1.981 tsf at reading no. 24 

Ult Stress= 1.955 tsf at reading no. 30 

,~., - .:;,'. 4-.'4' /,- ••• 

2/9/20{J) 
8:50 PM 

Final 

1279.000 

1072.200 

103.200 
2 l.3 
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Def. Oeviator Minor Eff. Major Eff. Pore 

Dial Load Load Strain Stress Stress Sb-ess 1:3 Press. p Q 

No. in. Dial lbs. % tsf ts! tsf Ratio psi tsf tsf 

0 0.0000 18.30 0.0 0.0 0.000 5.112 5.112 1.00 -1.00 5.112 0.000 

0,0190 20.00 1.7 0.3 0.014 2.830 2.844 1.00 30.70 2.837 0.007 

2 0.0400 21.60 3.3 0.7 0,026 2.426 2.452 1.01 36.30 2.439 0.013 

3 0.0810 113.20 94.9 1.5 1.093 1.505 2.598 1.73 49.10 2.051 0.547 

4 0.1010 129.80 lll.5 1.8 1.280 1.318 2.597 1.97 51.70 1.958 0.640 

5 0.1420 143.10 124'.8 2.6 1.422 1. I 81 2.602 2.20 53.60 1.892 0.71 l 

6 0.1620 161.50 143.2 2.9 1.625 1.159 2.784 2.40 53.90 1.972 0.813 

7 0, 1830 I 68.90 150.6 3.3 1.702 ].]45 2.847 .2.49 54.10 1.996 0.851 

8 0.2030 I 74.80 156.5 3.7 1.763 1.138 2.900 2.55 54.20 2.019 0.881 

9 0.2240 I 78.90 160.6 4.1 1.802 1.145 2.946 2.57 54.10 2.046 0.901 

JO 0.2440 182.30 164.0 4.4 1.833 1.145 2.978 2.60 54.10 2.061 0.916 

I 
11 0.2650 I 86.40 I 68.1 4.8 1.871 ].]52 3.023 2.62 54.00 2.08& 0.936 

12 0.2850 I 88.10 I 69.8 5.2 I .883 ].]66 3.049 2.61 53.80 2.108 0.941 

13 0.3060 191.40 I 73.l 5.6 1.912 l.i66 3.078 2.64 53.80 2.122 0.956 

14 0.3260 193.J 0 174.8 5.9 1.923 i.i8l 3.104 2.63 53.60 2.142 0.962 

15 0.3460 194, 70 176.4 6.3 1.933 l. I 88 3.121 2.63 53.50 2.155 0.967 

16 0.3670 196.40 I 78.l 6.7 1.944 1.202 3.146 2.62 53.30 2.174 0.972 

17 0.3870 198.J 0 179.8 7.0 1.955 1.210 3.164 2.62 53.20 2.187 0.977 

I 8 0.4080 I 98.J 0 l 79.8 7.4 1.947 1.224 3.171 2.59 53.00 2.197 0.973 

19 0.4280 200.60 I 82.3 7.8 1.966 1.231 3. 197 2.60 52.90 2.214 0.983 

20 0.4490 200,60 I 82.3 8.1 1.958 1.238 3.196 2.58 52.80 2.217 0.979 

21 0.4890 203.J 0 I 84.8 8.9 1.969 1.267 3.236 2.55 52.40 2.252 0.985 

22 0.5300 204.70 I 86.4 9.6 1.970 1.289 3.259 2.53 52.10 2.274 0.985 

23 0.5710 207 .20 l 88.9 10.4 1.980 1.310 3.290 2.51 51.80 2.300 0.990 

24 0.6120 208.90 l 90.6 11.1 1.981 1.332 3.313 2.49 51.50 2.323 0.991 

~5 0.6530 209.10 190.8 l l.8 1.967 l .346 3.313 2.46 51.30 2.330 0.983 

26 0.6940 211.40 ·193.l 12.6 1.974 1.361 3.334 2.45 51.10 2.34-8 0.987 

27 0.7350 212.20 193.9 13.3 1.965 1.390 3.354 2.41 50.70 2.372 0.982 

28 0.7790 213.90 I 95.6 14.1 1.964 1.404 3.368 2.40 50.50 2.386 0.982 

29 0.8170 215.50 197.2 14.8 1.964 1.426 3.390 2.38 50.20 2.408 0.982 

30 0.8380 215.50 l 97.2 15.2 I .955 I .433 3.388 2.36 50.10 2.4 \0 0.978 

'----------- HO!..C:Of\/:3 rOUND/>,TION :::NGIN::::::Ril>JG C:0. __________ __, 



R20353

Specimen Parameter Initial 

Moisture content: Moist soil+tare, gms. 154.800 

Moisture. content: Dry soil+tare, gms. 145.800 

Moisture content: Tare, gms. !02.600 

Moisture,% 20.8 

Moist specimen weight, gms. 1142.2 

Diameter, in. 2.80 

Area, in.2 6.16 

Height, in. 5.49 

Net decrease in height, in. 

Wet Density, pcf 128.7 

Dry density, pcf 106.5 

Void ratio 0.5536 

Saturation, % 

Membrane modulus= 0.124105 kN/crn 2 

Membrane thickness= 0.02 cm 

Filter paper coefficient= 0.001926 l'.N/crn 
Filter paper coverage = 30% 

99.7 

Consolidation cell pressure-= 90.00 psi (6.480 tsf) 

Consolidation back pressure= 50.00 psi (3.600 tsf) 

Consolidation effective confining stress = 2.880 tsf 
Strain rate, in.imin. = 0.00 

Fail. Stress = 3 .418 tsf at reading no. 24 

Ult. Stress = 3 .250 tsf at reading no. 29 

Def. 
Dial Load 

No. in. Dial 

0 0.0000 27.50 

0.0190 134.00 

2 0.0400 l 83.10 

3 0.0600 218.90 

4 0.0810 243.80 

5 0.1010 264.60. 

6 0.1220 282.10 

7 0.1420 295.40 

8 0.1620 305.40 

9 0.1830 314.60 

10 0.2030 322.10 

11 0.2240 327.10 

12 0.2440 332.90 

13 0.2650 336.20 

14 0.2850 

15 0.3060 

16 0.3260 

17 0.3670 

18 0.4080 

19 0.4490 

20 0.4890 

21 0.5300 

339.50 

343.70 

345.40 

348.70 

352.00. 

353.70 

354.50 

355.40 

Load 
lbs. 

0.0 

106.5 

155.6 

191.4 

216.3 

237.1 

254.6 

267.9 

277.9 

287.1 

294.6 

299.6 

305.4 

308.7 

312.0 

316.2 

317.9 

321.2 

324.5 

326.2 

327.0 

327.9 

Strain 
% 

0.0 

0.3 

0.7 

l.1 

1.5 

l.8 

2.2 
2.6 

2.9 

3.3 

3.7 

4.1 

4.4 

4.8 

5.2 

5.6 

5.9 

6.7 

7.4 

8.2 

8.9 

9.7 

Deviator 
Stress 

tsf 

e.ooo 
1.241 

1.806 

2.214 

2.492 

2.721 

2.911 

3.052 

3.154 

3.245 

3.3 l 7 

3.360 

3.412 

3.435 

3.459 

3.491 

3.497 

3.505 

3.512 

3.502 

3.483 
3.464 

Minor Eff, 
Stress 

tsf 

4.385 

3.254 

2.750 

2.484 

2.340 

2.254 

2.210 

2.182 

2.182 

2.189 

2.]96 

2.218 

2.232 

2.254 

2.275 

2.297 

2.318 

2.369 

2.412 

2.441 

2.470 

2.498 

Saturated Consolidated 

20.9 20.9 

2.80 2.80 

6.16 6. l 6 

5.49 5.49 

0.00 0.00 

128.7 128.7 

106.5 106.5 

0.5536 0.5536 

100.0 

Major Efl. 
1:3 Stress 

ts! Ratio 

Pore 
Press. 

psi 

4.385 

4.495 

4.557 

4.698 

4.832 

4.975 

5.121 

5.233 

5.335 

5.434 

5.513 

5.578 

5.644 

5.689 

5.734 

5.788 

5.815 

5.874 

5.924 

5.943 

5.953 

5.963 

1.00 

l.38 

I.66 

I.89 

2.06 

2.21 

2.32 

2.40 

2.45 

2.48 

2.51 

2.52· 

2.53 

2.52 

29.10 

44.80 

51.80 

55.50 

57.50 

58.70 

59.30 

59.70 

59.70 

59.60 

59.50 

59.20 

59.00 

58.70 

2.52 58.40 

2.52 58.10 

2.51 57.80 

2.48 57.10 

2.46 56.50 

2.43 56.1 0 

2.41 55.70 

2.39 55.30 

100.0 

p 
tsf 

4.3e5 

3.875 

3.653 

3.591 

3.586 

3.614 

3.666 

3.707 

3.758 

3.811 

3.855 

3.898 

3.938 

3.971 

,4.005 

4.042 

4.067 

4.121 

4. 168 

4.192 

4.211 

4.230 

Final (j) !347.900 

l 154.100 

135.100 

!9.0 

~ 

Q 
ts! 

0.0()0 

0.620 

0.903 

1.107 

1.246 

1.361 

1.455 

1.526 

1.577 

1.623 

1.G'\9 

1.680 

1.706 

I. 7 I 8 
1.729 

1.746 

1.748 

1.752 

1.756 

1.751 

1.742 

1.732 
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I 

Def, Deviator MinorEff. 
Dial Load Load Str.>in Stress Stre~s 

No. in. Dial lbs. % !sf tsf 

22 0.5510 357.00 329.5 JO.O 3.466 2.513 
?' _:, 0.5920 356.20 328.7 10.8 3.429 2.534 

24 0.6330 357 .90 330.4 11.5 3.418 2.556 

25 0.6730. 357.00 319.5 12.3 3.381 2.585 

26 0.7140 357.90 330.4 13.0 3.361 2.599 

27 0.7550 357.90 330.4 13.7 3.332 2.614 

28 0.7960 356.20 328.7 14.5 3.286 2.628 

29 0.8370 355.40 327.9 15.2 3.250 2.635 

Specimen Parameter Initial 

Moisture content: Moist soll~tare, gms. 248.400 

Moisture content: Dry soil+tare, gms. 
Moisture content: Tare, gms. 

Moisture,% 
Moist specimen weight, gms. 
Diameter, in. 
Area, in.2: 
Height, In, 
Net decrease in height, in. 

Wet Density, pcf 
Dry density, pcf 
Void ratio 
Saturation, c;o 

226.700 

103.200 

17.6 

l l 84.7 

2.80 

6.J6 

5.54 

132.3 

l 12.5 

0.4707 

98.9 

Membrane modulus= 0.124105 kN/cm' 
Membrane thickness= 0.02 cm 
Filter paper coefficient= 0.001926 kN/cm 
Filter paper coverage= 30% 
Consolidation cell pressure= l 10.00 psi (7.920 tsf) 
Consolidation back pressure = 30.00 psi (2.160 tsf) 
Consolidation effective confining stress= 5.760 tsf 

Strain rate, in.lmin. = (l.00 
Fail. Stress= 6.334 tsfat reading no. 33 

Ult, Stress = 6.334 tsf at reading no. 33 

Def, Doviator Minor Eff. 

Dial Load Load Strain Stress Stress 

No. in. Dial lbs. % tsf tsf 

0 0.0000 31.60 0.0 0.0 0.000 7.812 

1 0.0190 39.90 8.3 0.3 0.091 7.690 

2 0.0400 44.10 12.5 0.7 0.133 7.574 

3 (1.0600 175.60 144.0 1.1 1.666 7.308 

4 0.0810 240.50 208.9 1.5 2.407 6.926 

5 0.1010 291.30 259.7 1.8 2.981 6.466 

6 0.1220 329.60 298.0 2.2 3.408 5.983 

7 0.1420 362.00 330.4 2.6 3.764 5.479 

8 0.1620 392.00 360.4 2.9 4.091 5.040 

9 0.1830 412.80 381.2 3.3 4.310 4.666 

Major E.ff. Pore 
Stress 1:3 Press. p 

tsf Ratio psi !sf 

5.979 2.38 55.10 4.246 

5.964 2.35 54.80 4.249 

5.974 2.34 54.50 4.265 

5.966 2.31 54.10 4.275 

5.960 2.29 53.90 4.280 

5.946 2.27 53.70 4.280 

5.914 2.25 53.50 4.271 
5.8&5 2.23 53.40 4.260 

Saturated Consolidated 

17.8 17.8 

2.80 2.80 
6.]6 6. 16 

5.54 5.54 

0.00 0.00 

132.5 132.5 

111.5 l 12.5 

0.4707 0.4707 

100.0 100.0 

Major Elf. Pore 
Stress 1:3 Press. p 

tsf Rafio psi tsf 

7.812 1.00 1.50 7.812 

7.78] 1.01 3.20 7.735 

7.707 1.02 4.80 7,641 

8.974 1.23 8.50 8.14 l 

9.333 1.35 13.80 8.130 

9.4-47 1.46 20.20 7.956 

9.391 1.57 26.90 7.6&7 

9,244 t.69 .33.90 7.361 

9.131 l.81 40.00 7.085 

8.976 1.92 45.20 6.821 

HOLCOMB FOUNDATION ENGINEERING CO. 

Q 
tsf 

1.733 

l.71 S 
1.709 

1.690 

1.681 
1.666 

!.643 
l.625 

Final 
1374.500 

1195.400 

127.700 

16.8 

Q 
tsf 

0.000 

0.045 

0.066 

0.833 

1.203 

1.491 
1.704 
1.882 
2.045 

2.155 

© 
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Def. Deviator Minor Eff. Major Eff. Pore 0) 
Dial Load Load Strain Str&ss Stress Stress 1 :3 Press. p Q 

No. in. Dial lbs. % tsf !sf !sf Ratio psi !sf !sf 

10 0.2030 432_80 401.2 3.7 4.519 4.363 8.883 2.04 49.40 6.623 2.260 

11 0.2240 446.90 415.3 4.0 4.660 4.140 8.800 2.13 52.50 6.470 2.330 

12 0.2440· 465.20 433.6 4.4 4.847 3.982 8.828 2.22 54.70 6.405 2.423 

13 0.2650 471.00 439.4 4.8 4.892 3.852 8.744 2.17 56.50 6.298 2.446 

14 0.2850 483.50 451.9 5.1 5.012 3.766 8.778 2.33 57.70 6.272 2.506 

15 0.3060 490.20 458.6 5.5 5.066 3.694 8.760 2.37 58.70 6.227 2.533 

16 0.3260 503.50 471.9 5.9 5.193 3.643 8.837 2.43 59.40 6.240 2.597 

17 0.3460 516.80 485.2 6.2 5.319 3.607 8.926 2.47 59.90 6.267 2.660 

18 0.3670 521.80 490.2 6.6 5.352 ;J.586 8.938 2.49 60.20 6,262 2.676 

19 0.3870 530.10 498.5 7.0 5.422 3.571 8.993 " ·o _,:').., 60.40 6.282 2.711 

20 0.4080 538.40 506.8 7.4 5.490 3.564 9.054 2.54 60.50 6.309 2.745 

21 0.4280 543.40 5 l l.8 7.7 5.522 3.564 9.086 2.55 60.50 6.325 2.761 

22 0.4490 554.30 522.7 8.1 5.617 3.571 9.188 2.57 60.40 6.380 2.808 

23 0.4690 565.90 534.3 8.S 5.719 3.578 9.297 2.60 60.30 6.438 2.859 

24 0.4890 567.60 536.0 8.8 5.714 3.578 9.293 2.60 60.30 6.436 2.857 

I 25 0.5300 581.70 550.1 9.6 S.&17 3.600 9.417 2.62 60.00 6.509 2.909 

26 0.5710 591.70 560.l 10.3 5.874 3.636 9.510 2.62 59.50 6.573 2.937 

27 0:6120 605.00 573.4 J 1.0 5.964 3.665 9.629 2.63 59.10 6.647 2.982 

28 0.6530 615.00 583.4 l 1.8 6.018 3.701 9.719 2.63 58.60 6.710 3.009 

29 0.6940 626.70 595.1 12.S 6.087 3.737 9.824 2.63 58.10 6,780 3.044 

30 0.7350 638.30 606.7 13.3 6.153 3.773 9.926 2.63 57.60 6.849 3.077 

31 0.7760 649. 10 617.5 14.0 6.209 3.816 10.025 2.63 57.00 6.921 3,105 

32 0.8170 657.50 625.9 14.7 6.240 3.852 10.092 2.62 56.50 6.972 3.120 

33 0.8390 669.90 638.3 15.l 6.334 3.866 10.200 2.64 56.30 7.033 3.167 

~---------- HOLCOMB FOUNDATION ENGIN!::ERING CO. _________ __, 
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Grain Size Analysis 
Hydrometer 
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Project: Macl1 #1 Mine Williamson County, Illinois 1 

Project Number: H-05278 30-
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 2/8/2006 

Project: Mach #1 Mine 

Project No: H-05278 

Sieve Analysis - ASTivi C136-96a 

Sample: Silty CLAY (CL) 

Sieve Openings us 
Standard Weight Percent Percent 

Inches Millimeters Sieve Size Retained Retained Finer 

( 1.5000 38.1000 1 -1 /2" 0.0 0.0 100.0 
•. 

1.0000 25.4000 1" 0.0 0.0 100.0 

0.7500 19.1000 3/4" 0.0 0.0 100.0 

0.5000 12.7000 1 /2' 0.0 0.0 100.0 

3.7500 9.5200 3/8" 0.0 0.0 100.0 

0.1870 4.7600 No.4 2.1 0.9 99.1 

0.0790 2.0000 No. 10 4.6 2.0 98.0 

0.0469 1.1800 No. 16 4.6 2.0 98.0 

0.0331 0.8500 No. 20 8.6 3.8 96.2 

0.0165 0.4200 No. 40 12.6 5.5 94.5 

0.0117 0.2980 No. 50 12.6 5.5 94.5 

0.0083 0.2500 No. 60 22.2 9.8 90.2 

0.0059 0.1490 No. 100 34.6 15.2 84.B 

0.0029 0.0740 No. 200 47.7 21.0 79.0 

Total Weight in Grams 227.20 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 

Project: Mach #1 Mins 
Project No: H-05278 

Sample 2 3 

Dish Number LL1 LL2 LL3 

Mass of can, W 1 (g) 34.70 

Mass of can+ moist soil, W2 (g) 62.84 

Mass of can+ dry soil, W3 (g) 54.52 

Moisture content, w (%) 41.98 

Number of blows, N 24 

Liquid Limit, LL 41.B 

Dish Number PL1 

Mass of can, W 1 (g) 38.76 

Mass of can + moist soil, W2 (g) 54.78 

Mass of can + dry soil, W 3 (g) 52.53 

Plastic Limit, PL 17.7 

( Pl= 24.1 
·~-

Plasticity Chart 

60 

so 

[ 40 
CH or OH 

X • 
" -= 30 
::-
LJ 
';; ♦ 

.!'l 20 a. CL or DL 
MH or OH 

iO 

CL-ML ML or OL 

0 

0 10 20 30 40 50 60 70 80 90 100 

Liquid Limit (LL) 
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HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS - BITUMINOUS - CONCRETE · INVESTIGATIONS AND TESTING 

November 30, 2006 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

Williamson Energy LLC 
PO Box 99 
Johnston City, Illinois 62951 

Attention: Mr. James P!un1ley 

Re: Coarse Refuse Laboratory Tests 
Pond Creek Mine 
Johnston City, Illinois 
HFE File H-05278 

Dear Sir: 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

61 8-529-5262 
800-333-17 40 

FAX 618-457-8991 

In accordance with your instructions, on November 17, 2006, we sampled coarse refuse at Mach 
Mine and performed laboratory tests on remolded samples. Results of the tests are as follows: 

Visual Classification: Coarse Coal Refuse (Shale, Coal, Sandstone Mixture) 

Proctor Test Results: 
Maximum Dry Unit Weight: 124.6 PCF 
Optimum Moisture Content: 9.3 % 

Specific Gravity: 2.3 7 

Triaxial Test Results: 
Effective Cohesion: 0 PSF 
Effective Phi Angle: 33.7 Degrees 

Permeability: 2 x 10-4 cm./sec. 

Results of the grain size analysis and the laboratory tests are attached. 

® 



R20360

Pond Creek Mine #1 Coarse Refuse Tests 
November 30, 2006 
Page2 

If you should have any questions, or if we can be of further assistance, please feel free to contact us 
at your convenience. 

Sincerely, 

1 copy: Justin Harry - Alliance Consulting 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 11/30/2006 

Project: Coarse Refuse Disposal Area 
Pond Creek Mine Johnston City, Illinois 

Project No: H-05317 

Sieve Analysis - ASTM C136-96a 

Sample: Coarse Refuse 

Sieve Openings us 
Standard Weight Percent Percent 

Inches Millimeters Sieve Size Retained Retained Finer 

3 76.2 3" 0.0 0.0 100.0 

2.0000 50.8100 2" 619.6 9.5 90.5 

1.5000 38.1000 1 -1/2" 1124.0 17.2 82.8 

1.0000 25.4000 1" 1696.2 25.9 74.1 

0.7500 19.1000 3/4" 2110.9 32.3 67.7 

0.5000 12.7000 1/2" 2513.0 38.4 61.6 

3.7500 9.5200 3/8" 3263.7 49.9 50.1 

0.1870 4.7600 No. 4 4310.7 65.9 34.1 

0.0790 2.0000 No. 10 5470.5 83.6 16.4 

0.0469 1.1800 No. 16 
0.0331 0.8500 No. 20 6004.4 91.8 8.2 

0.0165 0.4200 No. 40 6178.9 94.4 5.6 

0.0117 0.2980 No. 50 
0.0083 0.2500 No. 60 6267.8 95.8 4.2 

0.0059 0.1490 No. 100 
0.0029 0.0740 No. 200 6372.4 97.4 2.6 

Total Weight in Grams 6542.80 
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Project: 

Holcomb Foundation E=ngineering 

Pond Creek Mine 

Johnston City, Illinois 

Moisture Density Relationship 

Location: Coarse Refuse Disposal Area 

Project No.: H-05278 Proctor Test Results 

Soll Classification: 

Date: 

Test Data 

11/30/2006 

ASTM D-698 (standard) 

Moisture 

Content(¾) 

7.6 

11.2 

12.0 

9.3 

Maximum Dry Density (PCF} 

Gray Coarse Refuse 

124.8 

Optimum Moisture Content (':lfo} 9.3 

Dry Unit Wt. 

(PCF) 

122.8 

122.5 

120.4 

124.8 

126.0 ~---------------------------------~ 

Proctor Curve 

125.0 

124.0 

;:: 123.0 -c 
:, 

i:' 
C 

122.0 

121.0 

7.0 8.0 9.0 10.0 11.0 12.0 

% Moisture 
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Date: 

Project No.: 

Sample 

Coarse Refuse 

HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS - BITUMINOUS - CONCRETE - INVESTIGATIONS AND TESTING 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Box 88 

Carbondale, IL 62903 

Permeability Tests Results 
Laboratory Tests 
Coarse Refuse 

Pond Creek Mine - Johnston City, I1/inois 

11/30/2006 Client: Pond Creek Mine 
Johnston City, Illinois 

H-05278 

Moisture Content(%) Dry Unit 

Depth (Ft.) Before Test After Test Weiaht (PCF) 

7.7 11.8 119.3 

618·529-5262 
800-333-17 40 

FAX 618-457-8991 

Permeability 
(Cm./Sec.) 

2 X 10-4 

Permeability Tests performed in accordance with ASTM D-5084 
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Project 

r~.,_ct# 

~ 
uare 

In Place Mc 
Wet Wt. 
Pan 
Dry Wt. 
Mc(%) 

195.3 
94.2 

188.1 
7.7 

Pond Creek Mine 

H-05278 

11/30/2006 

After Test Mc 
Wet Wt. 
Pan 
Dry Wt. 
Mc(%) 

-------- -=== ===== 
Time(hrs) Time(min) Quantity (cc) 
======== ======== 

7 
7 

7 
7 
7 

9 
9 
9 

26 
34 

33 
45 
47 

16 
23 
30 

24.7 
8.2 

24.5 
2.7 
0.8 

24.4 
9.6 
0.9 

1300.4 
103.1 

1173.6 
11.8 

PERMEABILITY TEST RESULTS 

Boring/Sample Coarse Refuse 
Depth 
Classification 

Diameter 
Length 

2.8 Inch 
5.6 Inch 

Unit Weight (PCF) 
Sample Wt. 1161.8 

Wet UW= 128.5 
Dry UW= 119.3 

==========--====== 
Head (psi) Permeability (cm/sec) 

==== ---------=== -----==== 

1 
1 

1.75E-04 

1.54E-04 
1.44E-04 

1.79E-04 
1.43E-04 

------------- === ==== ==== ======,===== 
Average Permeability 1.63E-04 

======== ======== ------------- === ========= ======== -
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Total Normal Stress, tsf --­
Effective Normal Stress, tsf - - -
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~ Saturation, 

I I I I I I I I I I I I I I -

1 1 1 1 , 1 1 , 1 1 E Void Ratio 

6 1 : \ : : 
1 

1
1 Diameter, in. 

1 1 1 1 1 Height, in . 
' ' I 

/l I I I 

I ' I 

4.5H1t-+1~1-+-+-+-:;-+:-;--;--;:-+'1-t-~:,-+--+:-i-: -;1-+--< 

3 

I 

I I 
I I 
I I 

I I I ; I 

I I I 

' ' I I I I 

' I I 1 

I I ' 
I I 
l I I f 

\.,..., 1 t I l 

' 
I I 
I I 

I I I 
I I I I 

1 I I I I I I I I I I 

1,$ : I : I I I : : : I : : I I : 
llhH-+1 +++1-h,1H1-+-,H-+-+-1 -1-+ ,+-,H-1 

I I I I I I I I I I I 

I I I I I I I I 1 

O'c-''--''--''-'--;,-+'-'-'-;'--'-c'c-'--''--''-'-+.c+'-'-'-'c.-;'~ 
0 5 10 15 20 

Axial Strain, % 

2 

Water Content, 
.;; Dry Density, pcf 
~ Saturation, 
~ Void Ratio 

Diameter, in. 
Height, in. 

Strain rate, in./min. 
Back Pressure, tsf 
Cell Pressure, tsf 
Fail. Stress, tsf 

Total Pore Pr., tsf 
Ult. Stress, tsf 

Total Pore Pr., tsf 

1--------------------1 ""' Failure, tsf 

Type of Test: a, Failure, tsf 

CU with Pore Pressures 

Sample Type: Remo!ded Client: Pond Creek Mine 
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Project: Coarse Refuse Laboratory Tests 

Assumed Specific Gravity= 2.3 7 

Remarks: 
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Proj. No.: H-05278 Date: ll/17/06 
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,-------------------------------------
TRIAXIAL COMPRESSION TEST 

CU with Pore Pressures 

Date: 11/17/06 

Client: Pond Creek Mine 

Project: 

Location: 

Coarse Refuse Laboratory Tests 

Coarse Refuse Stockpile 

Sample Number: Coarse Refuse 

Description: Coarse Coal Refuse 

Remarks: 

Type of Sample: Rernolded 

Assumed Specific Gravity=2.3 7 LL= 

Test Method: COE uniform strain 

Specimen Parameter Initial 

Moisture content: Moist soll+tare, gms. 226.800 

Moisture content: Dry soil+tare, gms, 

Moisture content: Tare, gms. 

Moisture,¾ 

Moist specimen weight, gms. 

Diameter, in, 

Area, ln.2 

Height, in. 

Net decrease in height, in. 

Wet Density, pct 

Dry density, pct 

Void ratio 
Saturation,¾ 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness= 0.02 cm 

Filter paper coefficient= 0.001926 kN/cm 

FIiter paper coverage = 50% 

218.600 

137.500 
I 0.1 

1193.1 
2.80 
6.16 
5.65 

130.6 
118.7 

0.2470 
97.0 

Consolidation cell pressure = 70.00 psi (5.040 tsf) 

Consolidation back pressure= 50.00 psi (3.600 tsf) 

Consolidation effective confining stress = 1.440 tsf 

Strain rate, in.lmin. = 0.01 

Fall. Stress= 2.778 tsf at reading no. 41 

Ult. Stress= 2.767 tsfat reading no. 42 

PL= 

Saturated 

10.4 

2.80 
6.16 
5.65 
0.00 

131.0 
118.7 

0.2470 
100.0 

Pl= 

Consolidated 

10.4 

2.80 

6.16 
5.65 

0.00 
131.0 
118.7 

0.2470 
100.0 

11/30/2006 
10:19 AM 

Final 

1320.700 

1195.800 

107.600 
11.5 

.._ __________ HOLCOMB FOUNDATION ENGINEERING CO. ---------.......1 
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Def. Devlator Minor Eff. Major Eff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % tsf !sf tsf Ratio psi !sf tsf 

0 0.0010 46.60 0.0 0.0 0.000 1.498 1.498 1.00 49.20 1.498 0.000 

I 0.0180 160.60 114.0 0.3 1.329 1.152 2.481 2.15 54.00 1.816 0.664 

2 0.0390 189.70 143.1 0.7 1.662 1.001 2.663 2.66 56.10 1.832 0.831 

3 0.0590 205.60 159.0 1.0 1.840 0.929 2.769 2.98 57.10 1.849 0.920 

4 0.0800 212.20 165.6 1.4 1.909 0.907 2.816 . 3.10 57.40 1.862 0.955 

5 0.1000 218.90 172.3 1.8 1.979 0.900 2.879 3.20 57.50 1.890 0.990 

6 0.1200 232.20 185.6 2.1 2.125 0.900 3.025 3.36 57.50 1.962 1.062 

7 0.1410 240.50 193.9 2.5 2.211 0.907 3.118 3.44 57.40 2.013 1.106 

8 0.1610 245.50 198.9 2.8 2.260 0.914 3.174 3.47 57.30 2.044 1.130 

9 0.1820 252.20 205.6 3.2 2.327 0.922 3.249 3.53 57.20 2.085 1.164 

IO 0.2020 253.80 207.2 3.6 2.337 0.936 3.273 3.50 57.00 2.104 1.168 

11 0.2230 250.50 203.9 3.9 2.291 0.958 3.248 3.39 56.70 2.103 1.145 

12 0.2430 261.30 214.7 4.3 2.403 0.972 3.375 3.47 56.50 2.173 1.201 

13 0.2630 266.30 219.7 4.6 2.450 0.979 3.429 3.50 56.40 2.204 1.225 

14 0.2840 266.30 219.7 5.0 2.440 0.994 3.434 3.46 56.20 2.214 1.220 

15 0.3040 272. I 0 225.5 5.4 2.495 1.008 3.503 3.48 56.00 2.256 1.248 

16 0.3250 274.60 228.0 5.7 2.513 1.022 3.536 3.46 55.80 2.279 1.257 

17 0.3450 268.00 221.4 6.1 2.431 1.037 3.468 3.34 55.60 2.252 1.216 

18 0.3660 273.00 226.4 6.5 2.476 I.OSI 3.527 3.36 55.40 2.289 1.238 

19 0.3860 278.00 231.4 6.8 2.521 1.058 3.580 3.38 55.30 2.319 1.261 

20 0.4070 278.00 231.4 7.2 2.511 1.066 3.577 3.36 55.20 2.321 1.256 

21 0.4270 283.00 236.4 7.5 2.556 1.073 3.629 3.38 55.10 2.351 1.278 

22 0.4470 284.60 238.0 7.9 2.563 1.080 3.643 3.37 55.00 2.362 1.282 

23 0.4680 278.80 232.2 8.3 2.491 1.087 3.578 3.29 54.90 2.333 1.245 

24 0.4880 286.30 239.7 8.6 2.561 1.087 3.648 3.36 54.90 2.368 1.281 

25 0.5090 290.40 243.8 9.0 2.594 1.094 3.689 3.37 54.80 2.392 1.297 

26 0.5290 292.10 245.5 9.3 2.602 1.102 3.704 3.36 54.70 2.403 1.301 

27 0.5500 298.80 252.2 9.7 2.662 1.109 3.771 3.40 54.60 2.440 1.331 

28 0.5700 299.60 253.0 IO.I 2.660 1.116 3.776 3.38 54.50 2.446 1.330 

29 0.5910 294.60 248.0 10.4 2.597 I.I 16 3.713 3.33 54.50 2.415 1.299 

30 0.6110 302.10 255.5 10.8 2.665 1.123 3.788 3.37 54.40 2.456 1.333 

31 0.6310 306.30 259.7 11.2 2.698 1.130 3.828 3.39 54.30 2.479 1.349 

32 0.6520 306.30 259.7 11.5 2.687 1.130 3.817 3.38 54.30 2.474 1.343 

33 0.6720 312.10 265.5 11.9 2.736 1.145 3.881 3.39 54.10 2.513 1.368 

34 0.6930 309.60 263.0 12.2 2.699 1.145 3.843 3.36 54.10 2.494 1.349 

35 0.7130 308.80 262.2 12.6 2.680 1.152 3.832 3.33 54.00 2.492 1.340 

36 0.7340 309.60 263.0 13.0 2.676 1.159 3.835 3.31 53.90 2.497 1.338 

37 0.7540 315.40 268.8 13.3 2.724 1.166 3.891 3.34 53.80 2.528 1.362 

38 0.7750 316.20 269.6 13.7 2.721 1.166 3.887 3.33 53.80 2.527 1.360 

39 0.7950 323.70 277.1 14.1 2.785 1.181 3.966 3.36 53.60 2.573 1.392 

40 0.8150 325.40 278.8 14.4 2.790 1.181 3.971 3.36 53.60 2.576 1.395 

41 0.8360 325.40 278.8 14.8 2.778 1.181 3.959 3.35 53.60 2.570 1.389 

42 0.8560 325.40 278.8 15.1 2.767 1.188 3.955 3.33 53.50 2.571 1.383 

1...--------- HOLCOMB FOUNDATION ENGINEERING CO. ------------' 
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Specimen Parameter Initial Saturated Consolidated Final 

Moisture content: Moist soil+tare1 gms. 211.600 1335.900 

Moisture content: Dry sci!+tare, gms. 203.200 1222.200 

Moisture content: Tare, gms. 125.200 134.800 

Moisture,% 10.8 10.8 10.8 10.5 

Moist specimen weight, gms. 1175.1 

Diameter, in. 2.80 2.80 2.80 

Area, ln.2 6.16 6.16 6.16 

Height, In. 5.57 5.57 5.57 

Net decrease in height, In. 0.00 0.00 

Wet Density, pcf 130.5 130.5 130.5 

Dry density, pcf II 7.8 117.8 117.8 

Void ratio 0.2558 0.2558 0.2558 

Saturation, % 99.8 100.0 100.0 

Membrane modulus= 0.124105 k:N/cm2 

Memhrmrn thickness= 0.02 cm 

FIiter paper coefficient= 0.001926 lr~/cm 

FIiter paper coverage = 50% 
Consolidation cell pressure= 90.00 psi (6.480 tsf) 

Consolidation back pressure = 50.00 psi (3.600 tsf) 

Consolidation effective confining stress = 2.880 tsf 

Strain rate, in./min. = 0.01 

Fall. Stress = 3.829 tsf at reading no. 40 

Ult. Stress = 3.828 tsf at reading no. 41 

Def. Deviator Minor Eff. Major Eff. Pore 

Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. In. Dial lbs. ¾ tsf tsf tsf Ratio psi tsf tsf 

0 0.0000 51.60 0.0 0.0 0.000 3.377 3.377 1.00 43.10 3.377 0.000 

l 0.0190 185.60 134.0 0.3 1.562 2.340 3.902 1.67 57.50 3.121 0.781 

2 0.0400 233.00 I 81.4 0.7 2.106 1.814 3.920 2.16 64.80 2.867 1.053 

3 0.0600 253.00 201 .4 1.1 2.330 1.562 3.892 2.49 68.30 2.727 1.165 

4 0.0810 263.80 212.2 1.5 2.445 1.433 3.878 2.71 70.10 2.655 1.223 

5 0.1010 270.50 218.9 1.8 2.513 1.346 3.860 2.87 71.30 2.603 1.257 

6 0.1220 274.60 223.0 2.2 2.550 1.289 3.839 2.98 72.10 2.564 1.275 

7 0.1420 281.30 229.7 2.5 2.617 1.260 3.877 3.08 72.50 2.569 1.309 

8 0.1620 287.10 235.5 2.9 2.674 1.238 3.912 3.16 72.80 2.575 l.337 

9 0.1830 291.30 239.7 3.3 2.711 1.231 3.942 3.20 72.90 2.587 1.355 

10 0.2030 297.10 245.5 3.6 2.766 1.224 3.990 3.26 73.00 2.607 l.383 

11 0.2240 301.30 249.7 4.0 2.802 1.224 4.026 3.29 73.00 2.625 1.401 

12 0.2440 305.40 253.8 4.4 2.838 1.224 4.062 3.32 73.00 2.643 1.419 

13 0.2650 309.60 258.0 4.8 2.873 1.224 4.097 3.35 73.00 2.661 1.437 

14 0.2850 315.40 263.8 5.1 2.927 1.231 4.158 3.38 72.90 2.695 1.463 

15 0.3060 320.40 268.8 5.5 2.970 1.238 4.209 3.40 72.80 2.724 1.485 

16 0.3260 326.20 274.6 5.9 3.023 1.246 4.269 3.43 72.70 2.757 1.512 

17 0.3460 330.40 278.8 6.2 3.058 1.253 4.310 3.44 72.60 2.782 1.529 

18 0.3670 334.60 283.0 6.6 3.091 1.267 4.358 3.44 72.40 2.813 1.546 

19 0.3870 341.20 289.6 6.9 3.151 1.282 4.433 3.46 72.20 2.857 1.576 

20 0.4080 346.20 294.6 7.3 3.192 1.296 4.488 3.46 72.00 2.892 1.596 

21 0.4280 351.20 299.6 7.7 3.234 1.310 4.544 3.47 71.80 2.927 1.617 

HOLCOMB FOUNDATION ENGINEERING CO. 
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Def. Deviator Minor Eff. Major Eff. Pore 

( Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

\ No. In. Dial lbs. % !sf !sf !sf Ratio psi !sf !sf 

22 0.4490 357.00 305.4 8.1 3.283 1.318 4.601 3.49 71.70 2.959 1.642 

23 0.4690 359.50 307.9 8.4 3.297 1.332 4.629 3.48 71.50 2.981 1.649 

24 0.4890 362.80 311.2 8.8 3.319 1.339 4.659 3.48 71.40 2.999 1.660 

25 0.5100 368.70 317.1 9.2 3.368 1.346 4.715 3.50 71.30 3.031 1.684 

26 0.5300 374.50 322.9 9.5 3.416 1.361 4.777 3.51 71.10 3.069 1.708 

27 0.5510 377.00 325.4 9.9 3.429 1.368 4.797 3.51 71.00 3.082 1.714 

28 0.5710 381.20 329.6 10.2 3.459 1.368 4.827 3.53 71.00 3.098 1.730 

29 0.5920 384.50 332.9 10.6 3.479 1.382 4.861 3.52 70.80 3.122 1.739 

30 0.6120 386.20 334.6 I 1.0 3.483 1.390 4.872 3.51 70.70 3.131 J.741 

31 0.6330 392.00 340.4 11.4 3.528 1.397 4.925 3.53 70.60 3.161 J.764 

32 0.6530 397.00 345.4 11.7 3.565 1.41 l 4.977 3.53 70.40 3.194 1.783 

33 0.6730 400.30 348.7 12. l 3.585 1.426 5.010 3.51 70.20 3.218 1.792 

34 0.6940 406.10 354.5 12.5 3.629 J.440 5.069 3.52 70.00 3.254 1.814 

35 0.7140 410.30 358.7 12.8 3.657 1.454 5.111 3.51 69.80 3.283 ! .828 

36 0.7350 413.60 362.0 13.2 3.674 J.469 5.143 3.50 69.60 3.306 1.837 

37 0.7550 420.30 368.7 13.6 3.727 J.483 5.210 3.51 69.40 3.347 1.863 

38 0.7760 423.60 372.0 13.9 3.744 1.498 5.242 3.50 69.20 3.370 1.872 

39 0.7960 427.80 376.2 14.3 3.770 J.505 5.275 3.51 69.10 3.390 1.885 

40 0.8170 435.30 383.7 14.7 3.829 1.519 5.348 3.52 68.90 3.434 1.914 

41 0.8370 436.90 385.3 15.0 3.828 1.526 5.355 3.51 68.80 3.441 1.914 

..,_ __________ HOLCOMB FOUNDATION ENGINEERING CO. ------------' 
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Specimen Parameter Initial Saturated Consolidated Final 

Moisture content: Moist soil+tare, gms. 184.300 1333.800 

Moisture content: Dry soil+tare, gms. 177.100 1230.400 

Moisture content: Tare, gms. 107.500 135.300 

Moisture,% 10.3 10.4 10.4 9.4 

Moist specimen weight, gms. 1185.2 

Diameter, in. 2.80 2.80 2.80 

Area, in.2 6.16 6.16 6.16 

Height, in. 5.60 5.60 5.60 

Net decrease In height, in. 0.00 0.00 

Wet Density, pcf 130.9 131.0 131.0 

Dry density, pcf 118.7 118.7 118.7 

Void ratio 0.2468 0.2468 0.2468 

Saturation,% 99.3 100.0 100.0 

Membrane modulus= 0.124105 kN/cm' 

Membrane thickness= 0.02 cm 

Filter paper coefficient= 0.001926 kN/cm 

Filter paper coverage = 50% 

Consolldatlon cell pressure= 110.00 psi (7.920 tsf) 

Consolidation back pressure= 30.00 psi (2.160 tsf) 

Consolidation effective confining stress = 5. 760 tsf 

Strain rate, in./min. = 0.01 

Fail. Stress= 6.758 tsfat reading no. 42 

Ult. Stress= 6.758 tsf at reading no. 42 

Def. Deviator Minor Eff. Major Elf. Pore 

Dial Load Load Strain Stress Stress Stress 1 :3 Press. p Q 

No. In. Dial lbs. ¾ tsf tsf tsf Ratio psi tsf tsf 

0 0.0000 25.00 0.0 0.0 0.000 6.588 6.588 1.00 18.50 6.588 0.000 

l 0.0190 88.20 63.2 0.3 0.736 6.458 7.195 1.11 20.30 6.827 0.368 

2 0.0400 309.60 284.6 0.7 3.304 5,623 8.927 1.59 31.90 7.275 1.652 

3 0.0600 397.00 372.0 1.1 4.303 4,795 9.098 1.90 43.40 6.947 2.152 

4 0.0810 428.60 403.6 1.4 4.651 4.234 8.885 2.10 51.20 6.559 2.326 

5 0.1010 441.90 416.9 1.8 4.787 3.830 8.617 2.25 56.80 6.224 2.393 

6 0.1220 449.40 424.4 2.2 4.854 3.521 8.375 2.38 61.10 5.948 2.427 

7 0.1420 460.20 435.2 2.5 4.960 3.283 8.243 2.51 64.40 5.763 2.480 

8 0.1620 467.70 442.7 2.9 5.027 3.017 8.044 2.67 68.10 5.530 2.513 

9 0.1830 476.00 451.0 3.3 5.101 2.837 7.938 2.80 70.60 5.387 2.551 

10 0.2030 483.50 458.5 3.6 5.167 2.693 7.860 2.92 72.60 5.276 2.583 

11 0.2240 489.30 464.3 4.0 5.212 2.585 7.797 3.02 74.10 5.191 2.606 

12 0.2440 495.20 470.2 4.4 5.258 2.491 7.750 3.11 75.40 5.120 2.629 

13 0.2650 505.20 480.2 4.7 5.349 2.419 7.768 3.21 76.40 5.094 2.675 

14 0.2850 511.00 486.0 5.1 5.394 2.369 7.762 3.28 77.10 5.066 2.697 

15 0.3060 518.50 493.5 5.5 5.455 2.333 7.788 3.34 77.60 5.060 2.728 

16 0.3260 526.80 501.8 5.8 5.526 2.304 7.830 3.40 78.00 5.067 2.763 

17 0.3460 533.50 508.5 6.2 5.579 2.297 7.875 3.43 78.10 5.086 2.789 

18 0.3670 539.30 514.3 6.6 5.620 2.326 7.945 3.42 77.70 5.135 2.810 

19 0.3870 548.40 523.4 6.9 5.697 2.275 7.972 3.50 78.40 5.124 2.849 

20 0.4080 555.90 530.9 7.3 5.756 2.261 8.016 3.55 78.60 5.139 2.878 

21 0.4280 565.90 540.9 7.6 5.841 2.261 8.102 3.58 78.60 5.181 2.921 

HOLCOMB FOUNDATION ENGINEERING CO. 
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Def. Oeviator Minor Eff. Major Eff. Pore 

Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % tsf tsf tsf Ratio psi tsf tsf 

22 0.4490 569.20 544.2 8.0 5.853 2.268 8.121 3.58 78.50 5.195 2.927 

23 0.4690 575.10 550.1 8.4 5.894 2.282 8.176 3.58 78.30 5.229 2.947 

24 0.4890 584.20 559.2 8.7 5.968 2.297 8.265 3.60 78.10 5.281 2.984 

25 0.5100 592.50 567.5 9.1 6.031 2.311 8.343 3.61 77.90 5.327 3.016 

26 0.5300 599.20 574.2 9.5 6.079 2.333 8.411 3.61 77.60 5.372 3.039 

27 0.5510 605.90 580.9 9.8 6.124 2.354 8.479 3.60 77.30 5.416 3.062 

28 0.5710 613.30 588.3 10.2 6.178 2.362 8.539 3.62 77.20 5.450 3.089 

29 0.5920 617.50 592.5 10.6 6.196 2.405 8.601 3.58 76.60 5.503 3.098 

30 0.6120 626.70 601.7 10.9 6.267 2.527 8.794 3.48 74.90 5.661 3.133 

31 0.6330 638.30 613.3 11.3 6.361 2.426 8.787 3.62 76.30 5.607 3.180 

32 0.6530 644. 10 619.1 11.7 6.395 2.448 8.843 3.61 76.00 5.646 3.198 

33 0.6730 650.80 625.8 12.0 6.438 2.477 8.915 3.60 75.60 5.696 3.219 

34 0.6940 656.60 631.6 12.4 6.470 2.498 8.968 3.59 75.30 5.733 3.235 

35 0.7i40 662.50 637.5 12.8 6.504 2.506 9.009 3.60 75.20 5.758 3.252 

36 0.7350 669.10 644.1 13. I 6.543 2.542 9.085 3.57 74.70 5.813 3.271 

37 0.7550 678.30 653.3 13.5 6.609 2.563 9.172 3.58 74.40 5.868 3.305 

38 0.7760 684.10 659.l 13.9 6.639 2.585 9.224 3.57 74.10 5.904 3.319 

39 0.7960 690.70 665.7 14.2 6.678 2.614 9.291 3.55 73.70 5.952 3.339 

40 0.8170 699.10 674.1 14.6 6.732 2.635 9.367 3.55 73.40 6.001 3.366 

41 0.8370 701.60 676.6 14.9 6.729 2.700 9.429 3.49 72.50 6.065 3.365 

42 0.8570 707.40 682.4 15.3 6.758 2.686 9.444 3.52 72.70 6.065 3.379 

.__ __________ HOLCOMB FOUNDATION ENGINEERING CO. -----------' 
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R20375Holcomb Foundation 
Engineering Co. 
PO AoY 8B C,.,,..;..on.-1.-.Je., !llinois 

LOG of BORING B.8.74 

Um:onfined Compressive Strength (Tons/Sq, ft.) 
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Date of Boring 

Illinois 
February 1 1 

Projecl No. 

H-05278 

2006 
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LOG of BORING B293 
Holcomb Foundation 
Engineering Co. 

Unconfined Compreuiv11 Stn!'rigth (Tons/Sq. Ft,) 

-------•--------
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Description of 

Surface Elevation 
7" Topsoil 

Material 

Gr□y Mottled Brown Silty CLAY (CL) 
with trace of sand 

1 
Dc-3-1-s_si'--/_arown- Mottled Gray Sllty CLAY (CL) 

with sand and pebbles 

20 

2! 

30 

35 

4 ss / 

I 

6 ss / 

I 
7 e• ./ ! Grav ~~.111 ►-

End of Boring O -19.D' 

Ground Water Encountered QI -12.0' During Drilling. 

eroj•cr: Rock Probes for Moch Mine 

Johnston City, Illinois 
Clien't: Wllliamson County Energy 

Marion, Illinois 

I 
Date of Boring 

December 5, 2005 

I 
ProJect No. 

H-05278 
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I LOG of BORING ..8294 
Holcomb Foundation 

Engineering Co. 
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Ground Woter Dato 

4 ssl/ 

5 ss / 
I 

6 ss / 

7 ssj/ 

8 ssl/ 

No Ground Weter Encountered During Drilling. 

f'rojBct: Rock Probes for Mech 

Johnston City. Illinois 
Mine 

Williamson County Energy 

l.iarion. lliinois 

Description of Material 

Surface Elevation 

7" Topsoil 

Brown 
with 

Mottled Gray Silty 

and pebbles sand 

Brown SHALE 

End of Boring c:> -22.5' 

I 
Dote of Boring 

December 

I 
Projuct No. 

l-o-C527B 

CLAY 

5, 2DC5 
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LOG of BORING B.295 
Holcomb Foundation 

Engineering Co. 
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No Ground Water Encountered During Drilling. 

"'01 •
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Johnston City, Illinois 
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Morion, lliinois 

End of Boring 0> -12.5' 

I 
Dcte of Boring 

December 5, 20C5 

I 
Projr:cf No. 

H-C:5278 



R20382

PART IV.7.F-DRAINAGE/TREATMENT FACILITIES 

The following drainage calculations area being submitted for the Proposed Coal Refuse Disposal 

Facility No. 2 for Williamson Energy, LLC; Pond Creek #1 Mine; Permit 375. These 

calculations have been submitted and are being reviewed by MSHA. 
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R20384SEDCAD 4 for Windows 

MACH MINING_ 

Filename: DITCH C.sc4 

DITCH "C" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 



R20385SEDCAD 4 for Windows 
f':nn\lrinht 1 OQA, D,:,mal:, 1 C:.,-t,,..,:,h 2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

I 

Filename: DITCH C.sc4 Printed 05-23-2006 



R20386SEDCAD 4 for Vlfindows 
r,,-,n,,,-inhf 1aaR D:::,mcl,:i I ~,-.h,.,:,h 

3 

( Structure tlet"vvorking: 
Type 

Stru (flows. Stru 1 Musk. K 
f'1usk .. X . Des~iption _ 

' -
# into)• - # (hrs) 

--- ' 

--,-

Null #1 ==> End I 0.000 0.000 DITCH C 

Filename: DITCH C.sc4 Printed 05-23-2006 



R20387SEDCAD 4 for Windows 
rnnurinht 1 OOR Cl::,mol,:, I C::rhu,::>k 4 

Structure Summary: 

#1 

Filename: DITCH C,sc4 Printed 05-23-2006 



R20388SEDCAD 4 for Windows 
r,_,,.,C,,,ht 1aa~ D::,mol,::,. I c;,.;-,,._,"h 

Structure #1 (Null) 

DITCHC 

Filename: DITCH C.sc4 

Structure Detail: 

Printed 05-23-2006 



R20389SEDCAD 4 for Windows 
r.nn,,rinhl 1 OOR D"'mcl,:, I C:::t-hu,:::,h 

Stru 
# 

#1 

5tru 
# 

#1 

#1 

sws 
# 

1 

~ 

1 

Subwatershed Hydrology Detail: 
.• _.-·• 

SWS Area. 

(ac) ... 

Runoff 
Volume· 

(ac-ft) 

39.500 0.667 0.000 0.000 80.000 M 95.83 13.072 

39.500 95.83 13.072 

Subwatershed Time of Concentration Details: 

8. Large gullies, diversions, and low 
flowing streams 

8. Large gullies, diversions, and low 
flowing streams 

.
• •

5
·
1
·
0
· pe ·(•'") ):_· Vert. Dist.; .,· Horiz. Dist;Y_ •. · Velocity' ... ~me (h ) 

" (ft)' ·.:, · (ft) ., . · ,. (fps) •. -.. • , 1 rs 

1.00 9.00 900.00 3.000 0.083 

0.25 7.88 3,155.00 1.500 0.584 

1 Time of Concentration: 0.667 

6 

Filename: DITCH C.sc4 Printed 05-23-2006 

(@ 



R20390

CALCULATED BY: JLJ;l, • ,. 5124/2006 
CHECKED BY(Jf'ii/_#/ i,/ZO/or, 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH C 

TRAPEZOIDAL DITCH 

VVETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY= 

FREE BOARD REQUIRED= 

TOTAL DEPTH = 

95.8 
12 

2.00:1 
2.00:1 
0.0025 
0.033 

CFS 
FT 

FT/FT 
FP(116) 

20.95 FT 
32.05 SQ.FT. 
1.53 FT 
2.99 FPS 

1.09 FT 

3.1 FT 

t 
3.1 FT 

1 ·•:•::,,,,,,.,, .... ·.·.·.·.·.·.-.~·.·.·.·.·.•--········""''''''2] 1 
2.0 2.0 

DEPTH OF FLOW= 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vdh1/3) 

+-----12. 0 FT-->-

2.00 FT 
1.60 FT 
0.42 SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R20391SEDCAD 4 for Windows 

MACH MINING 

Filename: DITCH D.sc4 

DITCH "D" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

(g) 
1 

Printed 05-23-2006 



R20392SEDCAD 4 for Windows 0 2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH D.sc4 Printed 05-23-2006 



R20393SEDCAD 4 for Windows 

Type 
Stru . . 

# .. . . 

Null #1 

Filename: DITCH D.sc4 

S .&.-r rc,1.,• •-- A.l-.,/-!il.'-~/,;..,.,., 1 
LI r., LUI C /'fCLrVVI n111y, 

(fiows Stru Musk. K .. 
Musk:~- ·1oes~riptiin 

into) #~~ (hrs),.· .,,.·, ,. 

==> End 0.000 0.000 j DITCH D 

3 

,. .. 

Printed 05-23-2006 



R20394SEDCAD 4 for Windows 
r.nnurir,hl 1aai:i. Dome:,]::, I ~rhw,:,h 

4 

Structure Summary: 

#1 41.000 41.000 99.13 13.57 

Filename: DITCH D.sc4 Printed 05-23-2006 



R20395
SEDCAD 4 for Windows 
l'"'.nn,rrinht 100A D:::,m,:,!:::, I <:::.rhut:::il-i 

Structure #1 (Null) 

DITCHD 

Filename: DITCH D.sc4 

5 

Structure Detail: 

Printed 05-23-2006 



R20396SEDCAD 4 for Windows 
rnnurinhl 1 OOA P,:,.,..,..,,:,l::i I C:::,.h..,:,h 

6 

Subwatershed Hydrology Detail: 
, 

lime of 
, 

' Peak , · Runoff ,. - Curve;; " . 
Stru SWS SWS Area Musk K: . 

Discharge . Cone MuskX UHS Volume 
# # (ac) (hrs) Number· 

(hrs) - , 

. · .. 
, (cfs) (ac-ft) 

#1 1 41.000 0,671 0,000 0,000 80.000 M 99.13 13.568 

}:; 41.000 99.13 13.568 

Subwatershed Time of Concentration Details: 
Stru sws'· · ·· ·· · ··· · •·-,; ·. :". /.:yeit. Dist .. , Horiz. Dist. ··\· Velocity -

# 
# :- Land Flow Condition- 1 

.. • :· /.: \, Slope(%) ,, , , (ft) (ft) (fps)- - Time (hrs)· - -

#1 1 
8. Large gullies, diversions, and Im;.; 1.00 
flowing streams 

9.00 900.00 3.000 0.083 

8. Large gullies, diversions, and low 27.69 72.00 
flowing streams 

260.00 15.780 0.004 

8. Large gullies, diversions, and low 0.25 7.88 
flowing streams 

3,155.00 1.500 0.584 

#1 l Time of Concentration: 0.671 

Filename: DITCH D.sc4 Printed 05-23-2006 



R20397SEDCAD 4.0 
f':nnurinhl 1 OOA 0-::,rnol::, I C:.rhv.,:::ih 

CULVERT NO. 1 

Culvert Inputs: 

·• . Max.,,: .. :- Entrance Tailwatei: 
Length (ft) Slope(%)': M·~nnin9'~ ~i. Headwater~." (ft) Loss Coef. · 

Culvert Results: 

SEDCAD Utility Run 

. (ft)i '\-. (Ke)' -, 

30.00 3.00 0.0240 5.00 0.00 0.90 

Minimum pipe diameter required: 36 inches 

Detailed Petfortna111ce Cure.res 

Design Discharge = 49.56 cfs 'f._ 2 p,pes =- 99, l3 c. Cs 

Maximum Headwater= 5.00 It 

(BOLD indicates design pipe size) 
,. .f·: .. ~-~ ... ,6ischi3r9~~~t~; .Q~sch8rg·e,.,:.::,~:'.rnschar9e ·,. ,_: H~aaw~~i-r'\: -, :.}cr~>\6Jr1;J~:utJ/ J~~>:cs -._ ~--· •--(ft}<:,': . ( 30 in}: ·: :_, · •( 36 .in)'.oci,·,:, ( 42 in).,. _ 

0.50 1.86 2.22 2.59 

1.00 5.24 6.28 7.33 

1.50 9.62 11.54 13.47 

2.00 14.81 17.77 20.73 

2.50 20.69 24.83 28.97 

3.00 26.85 32.64 38.08 

3.50 31.83 41.13 47.99 

4.00 36.21 47,70 58.63 

4.50 40.12 53.79 67.36 

5.00 43.68 59.27 75.38 

5.50 46.97 64.27 82.63 

6.00 50.04 68.91 89.30 

6.50 52.94 73.27 95.50 

7.00 55.69 77.37 101.32 

7.50 58.30 81.27 106.82 

Printed 05-23-2006 



R20398

CALCULATED BY: JLl:1:1 /__;, /:i/24/2006 
CHECKED BY~'r'til ;7 ( (d;w/o!,J 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH D 

TRAPEZOIDAL DITCH 

WETTED PERIMETER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY= 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

99.1 CFS 
12 FT 

2.00:1 
2.00:1 
0.33 FT/FT 

0.035 FP(1/6) 

14.31 FT 
6.72 SQ.FT. 
0.47 FT 
14.74 FPS 

1.30 FT 

1.8 FT 

<e---12.0 FT----i> 

DEPTH OF FLOW= 0.52 FT 
MEAN DEPTH = 0.48 FT 
FROUDE NO.= 3.76 SUPERCRITICAL 

(1 +0.025vd'1/3) 

(CHANNEL LINING: GROUTED RIPRAP) 



R20399SEDCAD 4 for Windows 

MACH MINING 

Filename: DITCH E.sc4 

DITCH "E" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-23-2006 



R20400SEDCAD 4 for Windows 
2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH E.sc4 Printed 05-23-2006 



R20401SEDCAD 4 for Vlfindows 
""""'inhl 100R P::imcl::,. I C::,-h"1:::ih 

3 

Structure Networking: 

I 
Null I #1 ==> End I 0.000 0.000 I DITCH E 

Filename: DITCH E.sc4 Printed 05-23-2006 



R20402SEDCAD 4 for Windows 
rnrwrinht 1 oaA P:,,.,.,olo, l ~,.,;,,u:,h 

Structure Summary: 
Immediate - Total ' . Total· 

Contributing . Contributing . · · Peak Runoff 
Area Area Discharge Volume 

·,' (cf~) '· .. ' ·. 
(ac) (acj (ac-ft) 

#1 42,000 42.000 101.89 13.90 

Filename: DITCH E.sc4 Printed 05-23-2006 



R20403SEDCAD 4 for Windows 
rnnvcinht 1 oaR D::>rnc,.l::, I C:r-hu.1::,h 5 

Structure Detail: 
Structure #1 (Null) 

DITCHE 

C 

Filename: DITCH E.sc4 Printed 05-23-2006 



R20404SEDCAD 4 for Windows 
6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K · Curve 

. Peak Runoff 
Stru , sws Cone . Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) ' •. ' 

. (cfs) · . · (ac-ft) · 

#1 1 42.000 0.667 0.000 0.000 80.000 M 101.89 13.899 

I: 42.000 101.89 13.899 

Subwatershed Time of Concentration Details: 
Stru ·, sws .. - . .,.,.,· -.~'..'i '~u:- ;' .. 

Slope('/;)·, 
.. 

Vert. Dist. Hofiz. Dist;'" ", Velocity 
Land Flow Condition ' 

·. .. 
. Time (hrs) ; 

# # 
~· ,_ 

(ft) (ft) (fps) . . ·-

#1 1 
8. Large gullies, diversions, and low 
flowing streams 

1.00 9.00 900.00 3.000 0.083 

8. Large gullies, diversions, and low 
flowing streams 

0.25 7.88 3,155.00 1.500 0.584 

#1 1 Time of Concentration: 0.667 

Filename: DITCH E.sc4 Printed 05-23-2006 
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CALCULATED BY: JlJ17 , ,,5/24/2006 
CHECKED BY;fl/i/7// 1,/?.t>ln{~ 

-:;::.., ~ I ; 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH E 

TRAPEZOIDAL DITCH 

\NETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY= 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

101.9 
12 

2.00:1 
2.00:1 
0.0025 
0.033 

CFS 
FT 

FT/FT 
FP(1/6) 

21.27 FT 
33.45 SQ.FT. 
1.57 FT 
3.05 FPS 

1.10 FT 

3.2 FT 

t 
3.2 FT 

1 l:':::!::":::::,,::,,.,',',',',','.'.',',',',',','.'.',',','''',::::::'2:J 1 
2.0 2.0 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1 +0.025vdA1 /3) 

+--12.on-

2.07 FT 
1.65 FT 
0.42 SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R20406SEDCAD 4 for Vvindows 
r.nn>1rinht 1 OCIR P:::irn.:.l::, I C::.rhw::>h 

MACH MINING 

Filename: DITCH F.sc4 

DITCH "F" 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

(jj) 
1 

Printed 05-23-2006 



R20407SEDCAD 4 for Windows 
2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH F .sc4 Printed 05-23-2006 



R20408SEDCAD 4 for Windows 
rnn11nnht 1QQR D~mol:, I C:1"h11<:>h 

3 

Structure /'let',1.rorking: 

Type 
Stru (flows Stru ·I' Musi< K .. -;:··::, .'I" I ·"·' · · 
#. into) ·. # : (h .) ,; :/ Mus_k. _x . D!SCriptio.n . : '-~· ~ rs ,·.··- ;, _. ~~-, .. 

Null #1 ==> End I 0.000 0.000 I DITCH F 

Filename: DITCH F.sc4 Printed 05-23-2006 



R20409SEDCAD 4 for Windows 
f'nn"cinhl 1 ao/:! C::,m,::,.!::, t C::.,-hu,::,h 

4 

Structure Summary: 

#1 49.400 49.400 119.34 16.35 

Filename: DITCH F.sc4 Printed 05-23-2006 



R20410SEDCAD 4 for Windows 

Structure #1 (Null) 

DITCHF 

Filename: DITCH F.sc4 

5 

Structure Detail: 

Printed 05-23-2006 



R20411SEDCAD 4 for Windows 
r"nnurinht 1 QQR P::om.c.l::, I C:r-h1•f<lh 

6 

Sub,11atershed Hydrology Detail: 
' Time of ' 

C~rve'. · 
Peak_ Runoff 

Stru sws sws Areac,;" · Cone 
Musk K ·. Disc_harge Volume .£ - UHS 

# # (ac) (hrs).- ,· ' - (cfs) (ac-ft) · --,· 

#1 1 49.400 0.672 0.000 0,000 80.000 M 119.34 16.348 

:E 49.400 119.34 16.348 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Conditio~' _ Slop_e (0/,)' 

Vert, Dist. •· Horiz. Dist. Velocity 
Time (hrs) 

# # ' ' (ft) (ft) -- (fps) 

#1 1 
8. Large gullies, diversions, and !ow 1.00 
flowing streams 

9.00 900.00 3.000 0.083 

8. Large gulliesr diversions, and low 28.67 86,00 
flowing streams 

300.00 16,060 0.005 

8. Large gullies, diversions, and low 
flowing streams 

0,25 7.88 3,155.00 1.500 0,584 

#1 1 Time of Concentration: 0.672 

Filename: DITCH F.sc4 Printed 05-23-2006 



R20412SEDCAD 4.0 
("nnvrinhl 1 OCR P=,m,:,.I:, I <::.rhw::,h 

Culvert Inputs: 

Culvert Results: 

SEDCAD Utility Run 

CULVERT NO. 2 

30.00 3.00 0.0240 5.05 0.00 0.90 

Minimum pipe diameter required: 36 inches 

netaf!ed Performance Curves 
Design Discharge= 59.67 cfs '/-. '2.p1pes = I /q, :5<-ic.~5 

Maximum Headwater = 5.05 ft 

(BOLD indicates design pipe size) 

~H~ad~~tef.: : :. Dischar.~e~_ t.~~-.-~isch_ar~e~\_:-~ Di~char~e/ ;-

. (ft)· _::· • 
, ..• (cfs),, {cfs) .. •-· . (cfs) . 

._,-; '.' · ''< 3□ ;,;>> < ('35 ;~ ,, ( 4i ;~r: 

0.50 1.88 2.26 2.63 

1.01 5.32 6.38 7.44 

1.51 9.76 11.72 13.67 

2.02 15.03 18.03 21.04 

2.53 21.00 25.20 29.41 

3.03 27.09 33.13 38.65 

3.54 32.15 41.55 48.71 

4.04 36.54 48,21 59.51 

4.55 40.45 54.31 68.11 

5.05 44.02 59.78 76.13 

5.56 47.32 64.80 83.39 

6.06 50.40 69.45 90.06 

6.57 53.31 73.81 96.27 

7.07 56.06 77.92 102.10 

7.58 58.69 81.83 107.62 

1 

Printed 05-23-2006 



R20413

CALCULATED BY: JLf-\ ~ 5/24/2006 
CHECKED BY: ,-/,-z,J.d/ /,./20/tJ/,. 

C) 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW; 
BOTTOM WIDTH; 
SIDE SLOPE 1 ; 
SIDE SLOPE 2; 
CHANNEL SLOPE; 
MANNING'S N ; 

OUTPUT: 

DITCH F 

TRAPEZOIDAL DITCH 

WETTED PERlMETER = 
AREA OF FLOW ; 
HYDRAULIC RADIUS, Rh; 
CALC. VELOCITY; 

FREEBOARD REQUIRED; 

TOTAL DEPTH ; 

119.3 CFS 
12 FT 

2.00:1 
2.00:1 
0.33 FT/FT 

0.035 FP(1/6) 

14.57 FT 
7.57 SQ.FT. 
0.52 FT 

15.76 FPS 

1.33 FT 

1.9 FT 

t 
1.9 FT 

1 l':'''?:,::::.,, ............... ..f. ....... ·.·.·········"''''''''2':J 1 
2.0 2.0 

<S--12.0FT-i>-

DEPTH OF FLOW = 0.58 FT 
MEAN DEPTH; 0.53 FT 
FROUDE NO.; 3.82 SUPERCRITICAL 

(1+0.025vd'1/3) 

(CHANNEL LINING: GROUTED RIPRAP) 



R20414SEDCAD 4 for Vlfindows 
f'nnurinhl 1O0A P::imo!:, J <:';rh,.,::,1-, 

MACH MINING 

Filename: DITCH G.sc4 

DITCH "G" 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 



R20415SEDCAD 4 for Windows 
r"."n,rrinht 10QR P::,mcl<> I ~rh1A1<:ih 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH G.sc4 Printed 05-23-2006 



R20416SEDCAD 4 for Windows 
3 

C:f-,-r,rf-r u•,::;, Alat•"l'.O ,.,f,ing • 
...,f,,,I li,,f._,,f,,,W6 '-' /W"- lri' / /f,,..• • 

Type 

Null f #1 ==> End f 0.000 0.000 f DITCH G 

Filename: DITCH G.sc4 Printed 05-23-2006 



R20417SEDCAD 4 for Windows 
f':nn.,cinhl 1 aaR P::.m<>!:i I C!rh-.1:,h 

Structure Summary: 

#1 7.200 7.200 28.29 2.38 

Filename: DITCH G.sc4 Printed 05-23-2006 



R20418SEDCAD 4 for Vlfindows 

Structure #1 (Null) 

DITCHG 

Filename: DITCH G.sc4 

Structure Detail: 

Printed 05-23-2006 



R20419SEDCAD 4 for Windows 
r"nv,inht 1aaA P:,mcb I c:.,.h,.,::ih 

Subwatershed Hydrology Detail: 
'.' 

Stru sws.' SWSArea. 

# #. (ac) : 

#1 1 7.200 0.170 0.000 0.000 80.000 M 28.29 2.383 

}:; 7.200 28.29 2.383 

Subwatershed Time of Concentration Details: 
sws •. ,:,, . . . : ... 

Slci~~ •(,i,) {. Ve1ft~ist. ~t Hori(fttst. { ;, . Velocity .' , - . 
Stru Land Flow Conilition . Time (hrs) 
#· # . 

. . (fps) 

#1 1 
8. Large gu!!les, diversions, and low 1.00 
flowing streams 

5.00 500.00 3.000 0.046 

8. Large gullies, diversions, and low 0.25 1.67 
flowing streams 

670.00 1.500 0.124 

#1 1 Time of Concentration: 0.170 

Filename: DITCH G.sc4 Printed 05-23-2006 



R20420

CALCULATED BY: JLl:1 5/24/2006 
CHECKED BY:;(5 ':$ 1-p/l I,/ zofoe,_ 

/ t • ' 

C) 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH G 

TRAPEZOIDAL DITCH 

VVETTED PERtMETER;;; 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY= 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

28.3 
12 

2.00:1 
2.00:1 
0.0025 
0.033 

CFS 
FT 

FT/FT 
FP(1/6) 

16.47 FT 
14.00 SQ.FT. 
0.85 FT 
2.02 FPS 

1.05 FT 

2.1 FT 

. t 

~·•:r::•:::,.,::,:::,.,:•.•.•.•.·,.·.
2

··.: .. :~ .... · ... · ... ·,::'::"'':2::] 1 

DEPTH OF FLOW= 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vdA1/3) 

2.0 2.0 
+---12.0 FT-----s> 

1.00 FT 
0.88 FT 
0.38 SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R20421SEDCAD 4 for \/Vindows 
f'l"ln'1cinht 100R D,::,mcl<> I C::,rhu,::ih 

MACH MINING 

Filename: DITCH H.sc4 

DITCH "H" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 2S813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 



R20422SEDCAD 4 for Windows 
2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH H.sc4 Printed 05-23-2006 



R20423SEDCAD 4 for Windows 
("',-.n,rrinht 1 aa;:i. D::,mo.l:, I C:rh,.rn:,h 3 

Type· Stru . (fiows<: Str~ .: Musk. K-·:, ·M· • ·k·x· •1 D ·s ·'. ti 
~ . ) . ·;. (h. i·: ,., _us ... , escnp on ... 
"It· JntO "'-'•_ #-;:, ,,.. rs , I•_ ,, ", 

Null #1 ==> End 0.000 0.000 I DITCH H 

Filename: DITCH H.sc4 Printed 05-23-2006 



R20424SEDCAD 4 for Vvindows 
("',-.r,,rrinht 1 OCR D::,rncil<:i 1 ~,-hw:=ih 

#1 

Filename: DITCH H.sc4 

Structure Summary: 
, Immediate , · 

Contributing·. 
Area 

(ac) 

11.500 

• , Total .. ··. 
Contributing :. 

Area 

(ac) 

11.500 

Peak 
Discharge 

(cfs) 

37.18 

Total 
Runoff 
Volume 

(ac-ft) 

3.81 

4 

Printed 05-23-2006 



R20425SEDCAD 4 for Windows 
rnn\trinht 10□ 11. P:::,rr,cib I c;:.,.,;,.,.,:::,h 

Structure Detail: 

Structure #1 (Null) 

DITCHH 

Filename: DITCH H.sc4 Printed 05-23-2006 



R20426SEDCAD 4 for VVindows 
r.nnurir,hl 1 OOR 0,:,mol::> I C.::,-hu.r::ih 

Subwatershed Hydrology Detail: 
Time of 

. Peak Runoff 
SWSArea Musk K . Curve 

Stru sws· Cone Musk·x . 
1; Discharge Volume ,, . UHS 

# # (ac) (hrs) ( .:~- > ,,- Number":/ . 
' 

.. 

(hrs) ; . . .. (cfs).' .<· (ac·ft) ·• 
. - I~ . 

. . . ' .1, -,: 12, ,- . 

#1 1 11.500 0.356 0.000 0.000 80.000 M 37.18 3.806 

I: 11.500 37.18 3.806 

Sub watershed Time of Concentration Details: 
Stru sws 

_,. -

Vert Dist. Horiz. Dist. Velocity·_ · 
Land Flow Condition Slope(%) Time (hrs) 

# #· (ft) 
. 

(ft) (fps). • ft . 

#1 1 
8. Large gullies, diversions, and low LOO 5.20 520.00 3.000 0.048 
flowing streams 

8. Large gullies, diversions, and low 0.25 4.17 
flowing streams 

1,668.00 1.500 0.308 

#1 1 Time of Concentration: 0.356 

Filename: DITCH H.sc4 Printed 05-23-2006 



R20427

CALCULATED BY: JLf-1. 5/24/2006 

CHECKED BY: ,/o-1,/ --JV IJz,./4,;. ,- . - ' 
DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH H 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

37.2 CFS 
12 FT 

2.00:1 
2.00:1 
0.0025 FT/FT 
0.033 FP(1 /6) 

17.23 FT 
16. 78 SQ.FT. 
0.97 FT 
2.21 FPS 

1.06 FT 

2.2 FT 

t 
1 I •::,,.,,,,,,... 2J FT . 

2.0 
···•:•.·.·.·.·.·.·.·.•.•.·.·.·.·.·.·.·.·.·.•.•:• 

+----12.0 FT-----+ 

DEPTH OF FLOW= 1.17 FT 
MEAN DEPTH= 1.01 FT 
FROUDE NO.= 0.39 SUBCRITICAL 

(1 +0.025vd'1l3} 

(CHANNEL LINING: SOIL AND GRASS) 



R20428SEDCAD 4 for Vvfndows 

Filename: DITCH 1.sc4 

MACH MINING 

DITCH "I" 

JLH 

ALLIANCE CONSULTING INC 

124 PHILPOTT LANE 

BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-21-2006 



R20429SEDCAD 4 for Vvindows 

General Information 

Storm Information: 
Storm Type: NRCS Type I! 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH !.sc4 Printed 06-21-2006 



R20430SEDCAD 4 for Vll'indows 
rn,..11rinhl 1QOR D,:,mcb I C:,-hu,,:,h 

Structure Networking: 
Type 

Stru (flows· Stru 

I 
Musk. K Musk. X 1 DescriptiOn 

~ into) # (hrs) ~ 

Null #1 ==> End I 0.000 0.000 j DITCH I 

Filename: DITCH l.sc4 Printed 06-21-2006 



R20431SEDCAD 4 for Vlffndows 

S'"-uctu-.-. c,,,....marl',· l..l I-C..J'-1111 I • 

Immediate Total Peak 
Total 

Contributing Contributing Discharge Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 25.700 25.700 82.86 8.51 

Filename: DITCH l.sc4 
Printed 06-21-2006 



R20432SEDCAD 4 for V\lindows 
5 

Structure # 1 (Nu!!) 

DJTCHI 

Filename: DITCH l.sc4 
Printed 06-21-2006 



R20433
SEDCAD 4 for V\l'indows . /O"I i ··,--. __ / 

6 

Subi,vatershed Hydrology Detail: 
T1me of 

. Peak Runoff 

Stru sws SWS Area Cone 
Musk K Curve Discharge Volume 

# # 
Musk X UHS 

~ (ac) (hrs) Number 
(hrs) . (cfs) (ac-ft) 

#1 1 25.700 0.359 0.000 0.000 SO.ODO M 82.86 8.505 

I: 25.700 82.86 8.505 

Subwatershed Time of Concentration Details: 

Stru SWS Land Flow Condition 
. 

Slope (%) · Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 
~ 

#1 l 
8. Large gullies, diversions, and low 

1.00 5.20 520.00 3.000 0.048 
flowing streams 

8. Large gullies, diversions, and low 24.21 46.00 190.00 14.760 0.003 
flowing streams 

8. Large gullies, diversions, and low 0.25 4.17 1,668.00 1.500 0.308 
flowing streams 

#l l Time of Concentration: 0.359 

Filename: DITCH l.sc4 Printed 06-21-2006 



R20434ScDCAD 4.0 
r,_n,,,.inht 1COA D:,n'\al:, ! ~hw:,h 

Culvert Inputs: 

Culvert Results: 

SEDCAD Utility Run 

CULVERT NO. 3 

Max. 
Length (ft) Slope (%) Manning's n Headwater 

(ft) 

30.00 3.00 0.0240 5.60 

Tailwater­
(ft) 

0.00 

Minimum pipe diameter required: 42 inches 

Detailed Performance Curves 

Design Discharge = 82.85 cfs 

Maximum Headwater = 5.50 ft 

(BOLD indicates design pipe size) 

- Discharge,:,'_ Discharge _ _ - Discharge 
Headwater (cfs) (cfs) ,).- (cfs) 

(ft) 
( 36 in) ( 42 in) ;, : · ( 45 in) .. ' . 

0.56 2.63 3.07 3.29 

1.12 7.45 8.69 9.31 

1.68 13.68 15.96 17.10 

2.24 21.06 24.57 26.33 

2.80 29.44 34.34 36.79 

3.36 38.69 45.14 48.36 

3.92 46.65 56.88 60.94 

4.48 53.56 67.01 73.53 

5.04 59.68 75.99 84.06 

S.60 I 65.22 84.01 93.58 

6.16 70.34 91.32 102.22 

6.72 I 75.09 98.10 110.18 

7.28 79.57 104.44 117.60 

7.84 83.82 110.41 124.58 

8.40 87.85 116.08 131.19 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 06-2"1-2006 



R20435

CALCULATED BY: JL~ 6/29/2006 
CHECKED BY: it:J):tJ'/ &Jso/oC. 

I I I 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH I 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

82.9 CFS 
12 FT 

2.00:1 
2.00:1 
0.33 FT/FT 

0.035 FT'(1/6) 

14.07 FT 
6.00 SQ.FT. 
0.43 FT 

13.81 FPS 

1.27 FT 

1.7 FT 

DEPTH OF FLOW = 0.46 FT 
MEAN DEPTH = 0.43 FT 
FROUDE NO. = 3.70 SUPERCRITICAL 

(1 +0.025vd'1/3) 

(CHANNEL LINING: GROUTED RIP RAP) 



R20436

( 

SEDCAD 4 for Windows 
rnn,,cinht 1 OOR O:::imcl::,. I C:::,+,..,,,.h 

MACH MINING 

Filename: DITCH J.sc4 

DITCH ''J" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-23-2006 



R20437SEDCAD 4 for \/Vindovts 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH J.sc4 Printed 05-23-2006 



R20438SEDCAD 4 for Vv'indows 

Type 

Null 

Filename: DITCH J.sc4 

Stru 
# 

#1 

Structure l\/etv✓orking: 

==> End I 0.000 0.000 I DITCH J 

Printed 05-23-2006 



R20439SEDCAD 4 for Windows 
rnnlfrinhl 1 aaR D::imob I ~,-h,.,::,h 

#1 

Filename: DITCH J.sc4 

Structure Summary: 
-· Ir.nmediate . :· 
.. Contributing· 

Area,· 

· (ac) 

7.900 7.900 31.07 2.61 

Printed 05-23-2006 



R20440SEDCAD 4 for Vfindows 

Structure #1 (Null) 

DITCH] 

Filename: DITCH J.sc4 

Structure Detail: 

Printed 05-23-2006 



R20441SEDCAD 4 for \IVindows 
rnrwrinhl 1 QQR D:,,,..,,::,I::,. I i:.:,.h,M:::oh 

Subwatershed Hydrology Detail: 

SWSArea·· 
Trme of 

Stru sws Cone_. 
# # •· 

(a~) /i·; 
. ,-: .;'.:-,· (hrs)' 

#1 1 7.900 0.169 0.000 0.000 80.000 M 

I: 7.900 

31.07 

Runoff 
Volume·~ 

(ac-ft) .. · 

2.614 

31.07 2.614 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%). 

Vert. Dist. Horiz. Dist. Velocity Time (hrs) 
# # 

.. - (ft) (ft):· (fps) 

#1 1 
8. Large gullies1 diversions:1 and low 
flowing streams 

1.00 5.00 500.00 3.000 0.046 

8. Large gullies, diversions, and low 
flowing streams 

0.2S 1.67 668.00 1.500 0.123 

#1 1 Time of Concentiation: 0.169 

Filename: DITCH J.sc4 Printed 05-23-2006 



R20442

CALCULATED BY: JLH 5/24/2006 1 

CHECKED BY"i6,x'jj)-zt_i !1/ .Z,/J/~ f., 
r 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE = 
MANNING'S N 

OUTPUT: 

DITCH J 

TRAPEZOIDAL DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

31.0 CFS 
12 FT 

2.00:1 
2.00:1 
0.0025 FT/FT 
0.033 FP(1/6) 

16.72 FT 
14.88 SQ.FT. 
0.89 FT 
2.08 FPS 

1.05 FT 

2.1 FT 

t 

1 LS\::::<: .... ~J ~: ·.· .. _.,. . 
2.0 2D 

<E-----12.0 FT-----l> 

DEPTH OF FLOW= 1.05 FT 
MEAN DEPTH= 0.92 FT 
FROUDE NO.= 0.38 SUBCR!TICAL 

(1 +0.025vdh1/3) 

(CHANNEL LINING: SOIL AND GRASS) 



R20443SEDCAD 4 for V\findows 

MACH MINING 

Filename: DITCH K.sc4 

DITCH "K" 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LN 

BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 

Printed 01-08-2007 



R20444SEDCAD 4 for Windows 
2 

( 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH K.sc4 Printed 01-08-2007 



R20445SEDCAD 4 for Windows 
rnn"rinht 1aaR .?nn? D::imcl<> l C:.,-h,.,::ih 

Type I 
Stru 

# 

Null I #1 

Filename: DITCH K.sc4 

c:1-,.,, ,-l-11 .-a N af-, uo ,-t ,,•ng • 
....,c.,1 ur..,c.,w,- t..,;,, '"•'-1,,rr 1 M Ai , 

(flows Stru 

I 
Musk. K Musk. X Description 

into) ~ (hrs) ff 

==> End I 0.000 0.000 DITCH K 

3 

Printed 01-08-2007 



R20446SEDCAD 4 for \1\/indovvs 
i'nn.,cinh! 1 OOA _ ?l"lfl? D,:,mcb I ~r-hw:,h 

4 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 10.800 10.800 34.53 2.85 

Filename: DITCH K.sc4 Printed 01-08-2007 



R20447SEDCAD 4 for Windows 
5 

Structure Detail: 
Structure #1 (Null) 

DITCHK 

Filename: DITCH K.sc4 Printed 01-08-2007 



R20448SEDCAD 4 for \l\findows ® 
r,-,n,,,i,-,ht 100R _?nn? D:>mol:, I C:::r-h,.,:,h 

6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 
~ ~ 
~ ~ (ac) (hrs) 

(hrs) Number (cfs) (ac-ft) 

#1 1 10.800 0.368 0.000 0.000 80.000 M 34.53 2.852 

:E 10.800 34.53 2.852 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horlz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. large gu!lies1 diversions, and low 1.00 
flowing streams 

5.20 520.00 3.000 0.048 

8. Large gullies, diversions, and low 
flowing streams 

0.25 4.32 1,730.00 1.500 0.320 

#1 l Time of Concentration: 0.368 

Filename: DITCH K.sc4 Printed 01-08-2007 



R20449

( 
CALCULATED BY: JLH 1./8/2007 

CHECKED BY::;,,;=1___,.-----cl /7 ~"'-~"'J~O'cc7,-

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH K 

TRAPEZOIDAL DITCH 

'-/VETTED PER!METER :;; 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

34.5 CFS 
12 FT 

2.00:1 
2.00:1 
0.0025 FT/FT 
0.033 FTh(1/6) 

17 02 FT 
15.98 SQ.FT. 
0.94 FT 
2.16 FPS 

1.06 FT 

2.2 FT 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vdh1/3) 

2.0 

t 
2} FT .·:-:::/•::• [ 1 

.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.•.•:-·-· 2.0 
+-----12.0 FT--S> 

1.12 FT 
0.97 FT 
0.39 SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 



R20450SEDCAD 4 for Windows 
('nn"rinht 1 aaR D<>m<>b l <;:.,.,hu.,,,h 

MACH MINING 

Filename: DITCH L.sc4 

nrrru 111 11 ,.,.,..,, ...... , ... 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-28-2006 



R20451SEDCAD 4 for Vlfindows 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH L.sc4 Printed 06-28-2006 



R20452SEDCAD 4 for VVindows 

Structure l'let~A✓orkil1g: 
Type I 

Stru (fiows Stru Musk. K 
Musk. X .1 D~scription 

# into) # (hrs) 

Null I #1 ==> End 0.000 0.000 I DITCH L 

Filename: DITCH L.sc4 Printed 06-28-2006 



R20453SEDCAD 4 for Windows 
rnrwcinht 1 COA D<>m<>I<> I C::,.,h,•1<>h 

Structure Summary: 
Immediate Total·. 

Peak 
. Total 

Contributing Contributing Discharge 
Runoff 

Area Area' Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 37.000 37.000 117.98 12.24 

Filename: DITCH L.sc4 Printed 06-28-2006 



R20454SEDCAD 4 for Windows 
r,-,nurinhl 100A p.,.,..,,,.1., I c:.,,n,.,.,n 

Structure #1 (Null) 

DITCH L 

Filename: DITCH L.sc4 

Structure Detail: 

Printed 06-28-2006 



R20455SEDCAD 4 for V\findows 
f"'nn11rinht 1 COA. P::,mob 1 C:rh .. ,::,h 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 37.000 0.371 0.000 0.000 80.000 M 117.98 12.245 

I 37.000 117.98 12.245 

Subwatershed Time of Concentration Details: 

Stru sws Land Flow Condition · Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies1 diversions, and low < nn con t""ln nn 3.000 n n.10 

flowing streams 
l.,VV J,.:.v ..;.:.v.vv V,V •u 

8. Large gullies, diversions, and low 21.50 43.00 200.00 13.910 0.003 
flowing streams 

8. Large gullies, diversions, and low 0.25 4.31 1,728.00 1.500 0.320 
flowing streams 

#1 1 Time of Concentration: 0.371 

Filename: DITCH L.sc4 
Printed 06-28-2006 



R20456SEDCAD 4.0 
r'nnucinhl 100A O::,.m,:,I::,. I <:::.r-hu1::,.h 

CULVERT NO. 6 

Culvert Inputs: 

Length (ft) 
Max. -

Tailwater 
Entrance 

Slope(%)_ , ,'Ma~ning1s ri, Headwater · (ft). 
Loss Coef.· 

(ft) (Ke) 

30.00 3.00 0.0240 5.00 0.00 0.90 

Culvert Results: 

Minimum pipe diameter required: 36 inches 

" 

SEDCAD Utility Run 

Design Discharge= 59.00 cfs 'I- z_p,9es ~ )J7,0'z?c_.C.s. 

Maximum Headwater = 5.00 It 

(BOLD indicates design pipe size) 

• ~--"' Discharge~~~:- DiSch·arg~J;-~-' {?isc:hi:lr98·· .,:: 
HeadW8te~ 

. A. Lcf~J,_. ~:·;J~?.1{?i/;;;-:. (~~) '::···• . 
.[ft)., ., 

··• ,,. ' ~-.' " : ('3o in)--,,··i "( 36 in):r•,p,, ;( 42.in)"· · ., 

0.50 I 1.86 2.22 2.59 

1.00 5.24 6.28 7.33 

1.50 9.62 11.54 13.47 

2.00 14.81 17.77 20.73 

2.50 20.69 24.83 28.97 

3.00 26.85 32.64 38.08 

3.50 31.83 41.13 47.99 

4.00 36.21 47.70 58.63 

4.50 40.12 53.79 67.36 

5.00 43.68 59.27 75.38 

5.50 46.97 64.27 82.63 

6.00 50.04 68.91 89.30 

6.50 52.94 73.27 95.50 

7.00 55.69 77.37 101.32 

7.50 58.30 81.27 106.82 

Printed 06-28-2006 



R20457

CALCULATED BY: JLH 6/28/2006 
CHECKEDBY;zl:~7,~~~/7J)-c-r.7-~!c~/~p~=/2~o~&-

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH L 

TRAPEZOIDAL DITCH 

\NETTED PERIMETER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

118.0 CFS 
12 FT 

2.00:1 
2.00:1 
0.33 FT/FT 

0.035 FP(1/6) 

14.56 FT 
7.51 SQ.FT. 
0.52 FT 
15.69 FPS 

1.33 FT 

1.9 FT 

t 
1.9 FT 

2.0 
···•:•.······································•:::-:-· 2.0 

-<--12.0 FT-

DEPTH OF FLO\i\f = D.57 FT 
MEAN DEPTH= 0.53 FT 
FROUDE NO.= 3.81 SUPERCRITICAL 

(1+0.025vdh1/3) 

(CHANNEL LINING: GROUTED RIPRAP) 



R20458

( 

SEDCAD 4 for Vlfindows 
rnnucinht 100A _':ll"l(l? O::imcb I C:::,-h-.,::,h 

MACH MINING 

Filename: DITCH M.sc4 

DITCH "M" 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LN 

BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 

1 

Printed 01-08-2007 



R20459SEDCAD 4 for Vv'indows 
f'nnurinht 1aaJ:1. _'JOO? D::omol::i I ~,.h,.=h 2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10Dyr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH M.sc4 
Printed 01-08-2007 



R20460SEDCAD 4 for Windows 
r,-,,nurinht 1CICR _?nn,; O::,m..01,, l C:rh,.,:,.h 

<v 
3 

Structure .Networking: 

Type I 
Stru (flows Stru Musk. K 

Musk. X \ Description 
# into) # (hrs) . 

Null I #1 ==> End 0.000 0.000 I DITCH M 

Filename: DITCH M.sc4 
Printed 01-08-2007 



R20461SEDCAD 4 for Windows 
r,-,nunnht 100A _?nn? D"m""l:> l <::.,-h,.,:,h 4 

( Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing 

Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 14.500 14.500 75.40 5.39 

Filename: DITCH M.sc4 Printed 01-08-2007 



R20462SEDCAD 4 for Windows 
rnn11rinht 1COR .?nn? D::,mol,:,. t ~rh,.,::,h 

@ 
5 

Structure Detaii: 

Structure # 1 (Null) 

DITCHM 

Filename: DITCH M.sc4 
Printed 01-06-2007 



R20463SEDCAD 4 for Windows @) 
6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) 

(cfs) (ac-ft) 

#1 1 14.500 0.277 0.000 0.000 87.000 F 75.40 5.390 

I: 14.500 
75.40 5.390 

Subwatershed Time of Concentration Details: 

Stru SWS Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 17me (hrs) 

# # 
(ft) (ft) (fps) 

#i i 
8, Large gullies, diversions, and low 10.00 40.DO 400.0D 9.480 0.011 

flowing streams 

8. Large gullies, diversions, and low 0.50 10.17 2,035.00 2.120 0.266 

flowing streams 

8. Large gullies, diversions, and low 33.33 20.00 60.00 17.320 0.000 

flowing streams 

#1 1 Time of Concentration: 
0.277 

Filename: DITCH M.sc4 
Printed 01-08-2007 



R20464

CALCULATED BY: JLH 1/8/2007 

CHECKED BY:4"'i~-""L~F--~l-.,c-/0~/~o-'/- CJ 
' 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EOUATION: 

INPUT: 

PEAK FLOW= 

BOTTOM WIDTH= 

SIDE SLOPE 1 = 
SIDE SLOPE 2 = 

CHANNEL SLOPE= 

MANNING'S N = 

OUTPUT: 

DITCH M 

TRAPEZOIDAL DITCH 

WETTED PERIMETER = 

AREA OF FLOW= 
HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

75.4 CFS 
12 FT 

2.00:1 
2.00:1 
0.33 FT/FT 

0.035 FP(1/6) 

13.96 FT 
5.65 SQ.FT. 

0.40 FT 
13.34 FPS 

1.25 FT 

1.7 FT 

t 

1 L:'.::?=,,=:::.::-.•.·.·.·.·.·.:·:~ .. : .... ·.·.•.•.-:='''''''''···· 1 
2.0 2.0 

+--12.0 FT--+ 

DEPTH OF FLOW = 0.44 FT 

MEAN DEPTH = 0.41 FT 

FROUDE NO.= 3.67 SUPERCRITICAL 

(1+0.025vd'1/3) 

(CHANNEL LINING: GROUTED RIPRAP) 



R20465SEDCAD 4 for Windows 

WILLIAMSON ENERGY, LLC 

Filename: DITCH N.sc4 

POND CREEK MINE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

DITCH "N" 

AND 

CULVERTS 1? AND 15 

JLH 

ALUANCE CONSULTING INC 
124 PHILPOTT LN 

BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 

1 

Printed 01-04-2007 



R20466SEDCAD 4 for Windows 
r:r,.n,,,-inhl 1COA .-:inn? D,:,m,::,!:o I <:;.,,hu,:::ih 

General Information 

Storm Information: 
Storm Type: NRCS Type JI 

Design Storm: 10 yr-24 hr 

Rainfall Depth: 5.210 inches 

Filename: DITCH N.sc4 
Printed 01-04-2007 



R20467SEDCAD 4 for WindOV{S 

Structure NetMrorking: 

Type I 
Stru (flows Stru Musk. K Musk. X Description 

# into) • (hrs) ff 

Null I #1 ==> End 0.000 0.000 DITCH N 

Filename: DITCH N.sc4 
Printed 01-04-2007 



R20468SEDCAD 4 for Windows 
4 

Structure Summary: 
Immediate Total Peak 

Total 

Contributing Contributing 
Discharge 

Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 75.500 75.500 84.55 14.49 

Filename: DITCH N.sc4 
Printed 01-04-2007 



R20469SEDCAD 4 for Windows 
5 

Structure Detail: 

Structure #1 (Null) 

DJTCHN 

Filename: DITCH N.sc4 Printed 01-04-2007 



R20470SEDCAD 4 for Windows 
r"""rinht 100.A: .?nn? D::,mab I C:::,-h,.1:,h 

6 

Subwatershed Hydrology Detail: 
lime of 

. 
Peak Runoff 

Stru sws SWS Area Cone Musk K Curve , 
Discharge Volume MuskX UHS 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 75.500 0.854 0.000 0.000 78.000 M 84.55 14.486 

I 75.500 84.55 14.486 

Subwatershed Time of Concentration Details: 

Stru sws 
Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) . (ft) (fps) 

#1 1 
8. Large gu!iies, diversions, and !o-.·, 0.27 5.00 1,867.06 1.550 0.334 
flowing streams 

8. Large gullies, diversions, and low 2.32 12.00 518.00 4.560 0.031 
flowing streams 

8. Large gullies, diversions, and low 0.25 5.70 2,286.00 1.490 0.426 
flowing streams 

8. Large gullies, diversions, and low 1.00 2.42 243.00 2.990 0.022 
flowing streams 

8. Large gullies, diversions, and low 1.50 8.17 545.00 3.670 0.041 
flowing streams 

#1 1 Time of Concentration: 0,854 

Filename: DITCH N.sc4 Printed 01-04-2007 



R20471

CALCULATED BY: -eJz.LH"-----"11-'41"'2~00'--'7-
CHECKED BY: Xlr I/ iJ/ ()1 

'--"~---'-'--'-"-''-'-'--

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 

MANNING'S N = 

OUTPUT: 

DITCH N 

TRAPEZOIDAL DITCH 

V-JETTED PERlMETER = 
AREA OF FLOW = 

HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

84.6 CFS 
12 FT 

2.00:1 
2.00:1 
0.015 FT/FT 
0.033 FP(1l6) 

17.02 FT 
15.98 SQ.FT. 

0.94 FT 
5.29 FPS 

1.14 FT 

2.3 FT 

' I ·•:•::::•:::,: .. :-:: .. •.·.·.·.·.-.2.:~ .. : ... :•.·.-.•.•::::/::::•::::•:'(~:-•:•· 

2.0 2.0 

«--12.0 FT--+ 

DEPTH OF FLOVI/ = 1.12 FT 

MEAN DEPTH= 0.97 FT 

FROUDE NO.= 0.95 SUBCRITICAL 

(1 +0.025vd'1I3) 

(CHANNEL LINING: SOIL LINED) 



R20472SEDCAD 4.0 
rnnvcinhl 1oaR..?rln? p,,...,.,1,, J c::,-n,.,,,r, 

CULVERTS 12 AND 15 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

(ft) 

60.00 3.00 0.0240 4.70 

Culvert Results: 

Tailwater 
(ft) 

0.00 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Minimum pipe diameter: 1 - 48 inch pipe(s) required 

SEDCAD Uiility Run 

Detailed Performance Curves 

Design Discharge = 84.55 cfs 

Maximum Headwater = 4.70 ft 

(BOLD indicates design pipe size) 

HeadWater 
Discharge Discharge _ Discharge 

(cfs) . - '-· (cfs) ., (cfs) 
(ft) '' 

( 48 in)' 
., -

( 45 in) . ( 54 in) 

0.47 2.53 2..70 3.04 

0.94 7.16 7.63 8.59 

1.41 I 13.15 14.03 15.78 

1.88 20.24 2.1.59 24.29 

2.3S I 28.29 30.17 33.95 

2.82 37.19 39.67 44.62 

3.29 46.86 49.98 56.23 

3.76 57.25 61.06 68.70 

4.23 68.31 72..86 81.97 

4.70 77.71 85.07 96.01 

5.17 86.36 94.61 110.76 

5.64 94.22 103.87 122.59 

6.11 101.47 112..37 134.05 

6.58 108.24 12.0.2.6 144.62 

7.05 114.61 12.7.67 154.46 

® 
1 

Printed 01-04-2007 



R20473SEDCAD 4 for Windows 
f':nn11,inhl 1oaP. D::.m,:,I:, l C::.rh .. ,::.h 

MACH MINING 

Filename: CULVERT 4.sc4 

CUL VERT NO. 4 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-26-2006 



R20474SEDCAD 4 for Windows 
f"'nnllrinh! 1 OOA D::.m~1" I <::;,-h,.,::,h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: CULVERT 4.sc4 Printed 06-28-2006 



R20475
SEDCAD 4 for Windows 
('nn11rinht 1 aaR P,:,m0l<> I C:rhw::ih 

@ 
3 

Structure Networking: 

Type 
Stru (flows Stru 

I 
Musk. K Musk. X Description 

. # into) # (hrs) 

Null #1 ==> End I 0.000 0.000 CULVERT NO. 4 

Filename: CULVERT 4.sc4 Printed 06-28-2006 



R20476SEDCAD 4 for Windows 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 5.300 5.300 33.09 2.08 

Filename: CULVERT 4.sc4 Printed 06-28-2006 



R20477SEDCAD 4 for Windows 
rnn11r-inhl 1CCA D,::,.rn0>l<> I C:,-hw::,h 

Structure #1 (Null) 

CULVERTNO. 4 

Filename: CULVERT 4.sc4 

Structure Detail: 

Printed 06-28-2006 



R20478SEDCAD 4 for Windows 

Subwatershed Hydrology Detail: 

SWS Area Time of 
Musk K Curve Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
~ # ~ (ac) 

(hrs) (hrs) Number 
(cfs) (ac-ft) 

#1 1 5.300 0.084 0.000 0.000 87.000 F 33.09 2.084 

L 5.300 33.09 2.084 

Subwatershed Time of Concentration Details: 
. 

Vert. Dist. Horiz. Dist. Velocity Stru sws 
Land Flow Condition Slope(%) Time (hrs) # # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions1 and low 

31.62 43.00 136.00 16.860 0.002 flowing streams 

8. Large gullies, diversions, and low 
1.00 8.89 890.00 3.000 0.082 flowing streams 

#1 1 Time of Concentration: 0.084 

Filename: CULVERT 4.sc4 Printed 06-28-2006 



R20479SEDCAD 4.0 
rnn"cinhl 1 aoR O:,.m<>b. I C::.rh,.,o,h 

CULVERT NO. 4 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

Tailwater 
(ft) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

30.00 3.00 0.0240 5.00 0.00 

Minimum pipe diameter required: 30 inches 

Detailed Performance Cu,,,...✓es 

Design Discharge = 33.09 cfs 

Maximum Headwater = 5.00 ~ 

(BOLD indicates design pipe size) 

Discharge Discharge Discharge 
Headwater (cfs) . (cfs) (cfs) 

; (ft) 
( 24 in) ( 30 in) ( 36.inl 

0.50 1.49 1.86 2.22 

1.00 4.19 5.24 6.28 

1.50 7.69 9.62 11.54 

2.00 11.85 14.81 17.77 

2.50 16.11 20.69 24.83 

3.00 19.52 26.85 32.64 

3.50 22.43 31.83 41.13 

4.00 25.01 36.21 47.70 

4.50 27.23 40.12 53.79 

5.00 29.01 43.68 59.27 

5.50 30.67 46.97 64.27 

6.00 32.26 50.04 68.91 

6.50 33.78 52.94 73.27 

7.00 35.24 55.69 77.37 

7.50 36.63 58.30 81.27 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 05-24-2006 



R20480SEDCAD 4 for Windows 

MACH MINING 

Filename: CULVERT 5.sc4 

CUL VERT NO. 5 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

<ii) 
1 

Printed 06-28-2006 



R20481SEDCAD 4 for Windows 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: CULVERT 5.sc4 
Printed 06-28-2006 



R20482SEDCAD 4 for Vlfindows 

Type I Stru 
# 
fr 

Null I #1 

Filename: CULVERT 5.sc4 

C'.r.,-•• -s.,,,-- Al-tw•n,,-1,:,..g• 
~Li Ut.,Lu1 C:: l'IC::L C..t 1\/11 , 

(flows Stru Musk. K Musk. X Description 
into) # (hrs) fr 

==> End 0.000 0.000 CULVERT NO. 5 

Printed 06-28-2006 



R20483SEDCAD 4 for Vlfindows 
r,-.nurinhl 100R. D:;,mcl,:i I C:::,-h,.,::,h 

Structure Summary: 
Immediate Total Peak Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 2.800 2.800 17.48 1.10 

Filename: CULVERT 5.sc4 Printed 06-28-2006 



R20484SEDCAD 4 for Windows 
rnn>1ri,-,ht 1 OCR D::>m.0I::> I C::,-h,..r::>h 

Structure Detail: 

Structure #1 (Null) 

CUL VERT NO. 5 

Filename: CULVERT 5.sc4 Printed 06-28-2006 



R20485SEDCAD 4 for Windows 
rnn11rinht 100R P::irnol::i I C:rh»,::ih 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru SWS Cone MuskX UHS D!scharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 2.800 0.071 0.000 0.000 87.000 F 17.48 1.101 

:E 2.800 
17.48 1.101 

Subwatershed Time of Concentration Details: 

Stru sws Land Flow Condition Slope(%) 
Vert. Dist Horiz. Dist. Velocity 

Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gu!!ies, d1versions1 and low 31.62 43.00 136.00 16.860 0.002 

flowing streams 

8. Large gullies, diversions, and low 1.00 7.50 750.00 3.000 0.069 

flowing streams 

#1 1 Time of Concentration: 0.071 

Filename: CULVERT 5.sc4 Printed 06-28-2006 



R20486SEDCAD 4.0 

CULVERT NO. 5 

Culvert Inputs: 

Max. 
Length (ft) Slope (%) Manning's n Headwater 

Tailwater 
(ft) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

30.00 3.00 0.0240 5.00 0.00 

Minimum pipe diameter required: 21 inches 

Detailed Performance Curves 

Design Discharge = 17.48 cfs 

Maximum Headwater= 5.00 ft 

(BOLD indicates design pipe size) 

Discharge .. Discharge Discharge 
Headwater. (cfs)_ (cfs) (cfs) 

(ft) 
( 18 in) ( 21 in) 

. 
( 24 in) 

0.50 1.12 1.30 1.49 

1.00 3.14 3.66 4.19 

LSD 5.77 6.73 7.69 

2.00 8.43 10.33 11.85 

2.50 10.45 13.32 16.11 

3.00 11.83 15.78 19.52 

3.50 12.91 17.78 22.43 

4.00 13.91 19.28 25,01 

4.50 14.83 20.64 27,23 

5.00 15.71 21.92 29.01 

5.50 16.54 23.13 30.67 

6.00 17.33 24.28 32.26 

6.50 18.08 25.38 33.78 

7.00 18.80 26.43 35.24 

7.50 19.50 27.44 36,63 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 05-24-2006 



R20487SEDCAD 4 for Windows 

MACH MINING 

Filename: CULVERT 7 .sc4 

CUL VERT NO. 7 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LN 

BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 

1 

Printed 01-08-2007 



R20488SEDCAD 4 for Windows 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: CULVERT 7.sc4 

2 

Printed 01-08-2007 

~ 
~ 



R20489SEDCAD 4 for Windows 
rnrwrinh! 1 QQR. ?flfl? D::imcl:, I <::.rh,.1::,h 

@ 
3 

Structure Net:t✓orking: 

Type I 
Stru (fiows Stru Musk. K 

Musk. X I Description 
# into) # (hrs) 

Null I #1 ==> End 0.000 0.000 I CULVERT NO. 7 

Filename: CULVERT 7.sc4 Printed 01-08-2007 



R20490SEDCAD 4 for \l\findows 
rnnueinht 100R_?nl"l? D::,m.,I::> I e::::,-h,.,::,h ® 4 

Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing 

Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac·ft) 

#1 3.600 3.600 22.48 1.41 

Filename: CULVERT 7.sc4 Printed 01-08-2007 



R20491SEDCAD 4 for Windows 

Structure #1 (Null) 

CUL VERT NO. 7 

Filename: CULVERT 7.sc4 

Structure Detail: 

Printed 01-08-2007 



R20492SEDCAD 4 for Windows 
rnn"ri,.,ht 100A ~?nn-.i D::irnc.l::, I <::,-h,.,:,h ® 

6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 
• # ff (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 3.600 0.015 0.000 0.000 87.000 F 22.48 1.411 

:z:; 3.600 22.48 1.411 

Sub watershed Time of Concentration Details: 

Stru sws 
Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# • (ft) (ft) (fps) 
ff 

#1 1 
8. Large gullies, diversions, and low 10.00 52.10 521.00 9.480 0.015 
flowing streams 

#1 1 Time of Concentration: 0.015 

Filename: CULVERT 7.sc4 Printed 01-08-2007 



R20493
SEDCAD 4.0 

CULVERT NO. 7 

Culvert Inputs: 

Max. 

Length (ft) Slope(%) Manning's n Headwater 
Tailwater 

(ft) 

Entrance 
Loss Coef. 

(Ke) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

30.00 3.00 0.0240 5.00 0.00 

Minimum pipe diameter: 1 - 24 inch pipe(s) required 

Detailed Performance Curves 

Design Discharge = 22.48 cfs 

Maximum Headwater = 5.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 21 in) ( 24 in)· ( 30 in) 

a.so 1.30 1.49 1.86 

1.00 3.66 4.19 5.24 

1.50 6.73 7.69 9.62 

2.00 10.33 11.85 14.81 

2.50 13.32 16.11 20.69 

3.00 15.78 19.52 26.85 

3.50 17.78 22.43 31.83 

4.00 19.28 25.01 36.21 

4.50 20.64 27.23 40.12 

5.00 21.92 29.01 43.68 

5.50 23.13 30.67 46.97 

6.00 24.28 32.26 50.04 

6.50 25.38 33.78 52.94 

7.00 26.43 35.24 55.69 

7.50 27.44 36.63 58.30 

0.90 

Printed 01-08-2007 



R20494

( 

SEDCAD 4 for Windows 

MACH MINING 

Filename: CULVERT 8.sc4 

CUL VERT I.JO. 8 

JLH 

ALUANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

\ 

Printed 06-28-2006 



R20495SEDCAD 4 for Windows 
r,..,,,vnnht 1aoR O::,mol<> I c:;,..r,,.,:,.h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: CULVERT 8.sc4 Printed 06-28-2006 



R20496SEDCAD 4 for Windows 
('nn\lrinht 1001< P::,m.ol,::, I C:.,-h,.,::ah 

( Structure l'{etworking: 

Type I 
Stru (flows Stru I Musk. K Musk. X Description 

# into) # (hrs) 

Null I #1 ==> End I 0.000 0.000 CULVERT NO. 8 

Filename: CULVERT 8.sc4 Printed 06-28-2006 



R20497SEDCAD 4 for Windows 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge_ 
Runoff 

Area '" Area Volume" 

(ac) (ac) 
(cfs) (ac-ft) 

#1 1.200 1.200 7.49 0.47 

Filename: CULVERT 8,sc4 Printed 06-28-2006 



R20498SEDCAD 4 for Windows 
('_r,nurinht 1 aai:t P:>rn<>l,:, 1 C::,-h,•r::1h 

Structure #1 (Null) 

CUL VERT NO. 8 

Filename: CULVERT 8.sc4 

Structure Detail: 

Printed 06-28-2006 



R20499SEDCAD 4 for Windows 
f".nnvMnhl 1aaR D::,rn,::,!::, I C.rhw::,h 

Subwatershed Hydrology Detail: 

SWS Area lime of Musk K Curve 
Peak Runoff 

Stnu sws Cone Musk X UHS Discharge Volume 

# # (ac). (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 1.200 0.053 0.000 0.000 87.000 F 7.49 0.472 

:E 1.200 7.49 0.472 

Subwatershed Time of Concentration Details: 

Stru SWS 
Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 0.50 2.05 410.00 2.120 0.053 
flowing streams 

#1 1 Time of Concentration: 0.053 

Filename: CULVERT 8.sc4 Printed 06-28-2006 



R20500SEDCAD 4.0 
r.nr,11,inht 1COP. P::imol::, l <:::,-1-\,.,::,h 

CULVERT NO. 8 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

Tailwater 
(ft) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

30.00 3.00 0.0240 5.00 0.00 

Minimum pipe diameter required: 15 inches 

Detailed Performance rurves 

Design Discharge = 7.49 cfs 

Maximum Headwater= 5.00 ft 

(BOLD indicates design pipe size) 

.. Discharge::. Discharge . Discharge 
HeactW.iiter ._(cfs)_ .. (cfs)·· (cfs) 

(ft)- --- ,_ 

( 12 in) (15 in) ' c 18 in) · 

0.50 0.74 0.94 1.12 

1.00 2.10 2.62 3.14 

1.50 3.37 4.78 5.77 

2.00 3.99 6.36 8.43 

2.50 4.45 7.28 10.45 

3.00 4.87 8.02 11.83 

3.50 5.25 8.70 12.91 

4.00 5.51 9.32 13.91 

4.50 5.95 9.90 14.83 

5.00 6.27 10.46 15.71 

5.50 6.57 10.99 16.54 

6.00 6.86 11.49 17.33 

6.50 7.14 11.98 18.08 

7.00 7.40 12.44 18.80 

7.50 7.57 12.89 19.50 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 05-24-2006 



R20501SEDCAD 4 for Windows 

MACH MINING 

Filename: CULVERT 9.sc4 

CUL VERT NO. 9 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

® 
1 

Printed 06-28-2006 



R20502SEDCAD 4 for Windows 
r:nn.,rinhl 1oaA P::>m<>b l ~,.h,.,,,h 

( 
General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: CULVERT 9.sc4 Printed 06-28-2006 



R20503SEDCAD 4 for Windows 
rnnvci,..,hl 100A O::,mof::i 1 C:.,-hw::,h 

Structure l'letv,1orking: 

Type 
Stru (flows , Stru 

I 
Musk. K 

Musk. X I Des;ription 
~ into) # (hrs) ~ 

Null #1 ==> End I 0.000 0.000 I CULVERT NO. 9 

Filename: CULVERT 9.sc4 Printed 06-28-2006 



R20504SEDCAD 4 for Windows 
f"nr,urinht 100P. D=im.cl:>. I C::rh,.,::ih 

Structure Summary: 
Immediat~ Total Peak 

Total 

Contributing Contributing Discharge Runoff 

Area· Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 16.200 16.200 84.24 6.37 

Filename: CULVERT 9.sc4 
Printed 06-28-2006 



R20505SEDCAD 4 for Windows 

Structure #1 (Null} 

CUL VERT NO. 9 

Filename: CULVERT 9.sc4 

Structure Detail: 

5 
@ 

Printed 06-28-2006 



R20506SEDCAD 4 for Vv'indows Gi> 6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
~ # (ac) (hrs) Number • (hrs) (cfs) (ac-ft) 

#1 1 16.200 0.277 0.000 0.000 87.000 F 84.24 6.370 

::E 16.200 84.24 6.370 

Subwatershed Time of Concentration Details: 

Stru sws 
Land Flow Condition Slope (%) 

Vert. Dist. Horiz, Dist. Velocity Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gu!!ies, diversions, and low 10.00 40.00 400.00 9.480 0.011 
flowing streams 

8. Large gullies, diversions, and low 33.33 20.00 60.00 17.320 0.000 
flowing streams 

8. Large gullies, diversions, and low 0.50 10.17 2,035.00 2.120 0.266 
flowing streams 

#1 1 Time of Concentration: 0.277 

Filename: CULVERT 9.sc4 Printed 06-28-2006 



R20507SEDCAD 4.0 
rnnurinMI 1 aaA P::,.mab I <::,-.h,.,::,h 

CULVERT NO. 9 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater Tailwater 

(ft) 

Entraiice 
Loss Coef. 

(Ke) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

30.00 3.00 0.0240 5.00 0.00 0.90 

Minimum pipe diameter required: 30 inches 

Detailed Performance Cu,-..res 1 1 if<.-! 1. '-,<--~ 

Design Discharge= 42.12 cfs 'I- rz.9,pe~ ~ •· 

Maximum Headwater= 5.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge _ • Discharge 

(cfs) {1s) . (cfs) . 
(ft) . ' . -~' .. --

( 24 in). ( 30 in) ( 36 in) 

0.50 1.49 1.86 2.22 

1.00 4.19 5.24 6.28 

1.50 7.69 9.62 11.54 

2.00 11.85 14.81 17.77 

2.50 16.11 20.69 24.83 

3.00 19.52 26.85 32.64 

3.50 22.43 31.83 41.13 

4.00 25.01 36.21 47.70 

4.50 27.23 40.12 53.79 

5.00 29.01 43.68 59.27 

5.50 30.67 46.97 64.27 

6.00 32.26 50.04 68.91 

6.50 33.78 52.94 73.27 

7.00 35.24 55.69 77.37 

7.50 36.63 58.30 81.27 

Printed 05-24-2006 



R20508SEDCAD 4 for Windows 
r.nr"'rinht 1 OOA D::,mol::, I ~,.h,.,:;,h 

MACH MINING 

Filename: CULVERT 10.sc4 

CULVERT !'-10. 10 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-24-2006 



R20509SEDCAD 4 for Windows 
rnn"rinht 1 aaR O:,moh:i I c;:,.,hw:,h 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: CULVERT 10.sc4 Printed 05-24-2006 



R20510SEDCAD 4 for Windows 3@ f':nnvrinht 1 OCR Dom<:>I:, t <:::,-.hw:::ih 

----------------------------------------

Structure lletworking: 
Type 

Stru (flows Stru 

I 
Musk. K 

Musk. X .\ Descri.~tion 
# into) # (hrs) 

Null #1 ==> End I 0.000 0.000 I CULVERT NO. 10 

Filename: CULVERT 10.sc4 Printed 05-24-2006 



R20511SEDCAD 4 for Windows 

#1 

Filename: CULVERT 10.sc4 

Structure Summary: 
Immediate ,; < 
Contributing 

Area·· 

(ac) 

1.500 

(aiy 
1.500 9.37 

Total 
Runoff 
Volume . 
(ac-ft) 

0.59 

(@ 
4 

Printed 05-24-2006 



R20512SEDCAD 4 for Windows 
rl"'lnurinhl 1 OCR 0::,mcb I C::.rh-.t:>h 

Structure #1 (Null) 

CULVERT NO. 10 

Filename: CULVERT 10.sc4 

Structure Detail: 

Printed 05-24-2006 



R20513SEDCAD 4 for Windows 
rnnuriNht 100A 0::,m,:,l,:i I C:.,-h,u::,h 

Subwatershed Hydrology Detail: 
Time of 

. 

Peak Runoff 
SWS Area Musk K Curve --

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

. 

(hrs) (cfs) _ (ac-ft) 

#1 1 1.500 0.087 0.000 0.000 87.000 F 9.37 0.590 

L 1.500 9.37 0,590 

Subwatershed Time of Concentration Details: 

Stru sws Slo~e (%) 
. 

Vert. Dist.} Horiz. Dist. · Velocity 
Land Flow Condition -- . Time (hrs) 

# #" 
., (ft) (ft) (fps) --

-- -· 

#1 1 
8. Large gul!fes, diversions, and low 0.50 3.35 670.00 2.120 0.087 
flowing streams 

#1 1 Time of Concentration: 0.087 

Filename: CULVERT 10.sc4 Printed 05-24-2006 



R20514SEDCAD 4.0 
(':r-.nucinhl 1 CQA O::,mcl<> I C:rh,,.,::>h 

CULVERT NO. 10 

Culvert Inputs: 

Length (ft) Slope(%)· Manning's n · 
Max, 

Headwater · 
(ft) . . ,• . 

Tail water 
(ft) 

Culvert Results: 

SEDCAD Utility Run 

30.00 3.00 0.0240 s.oo 0.00 

Minimum pipe diameter required: 15 inches 

Design Discharge = 9.37 cfs 

Maximum Headwater = 5.00 It 

(BOLD indicates design pipe size) 
~ 

• ~- . -y. ·: :.· DischBrf!e - :z· Oischa·f'.ge · ·!:;: .. Discharg~ 
, Headwater . ,, ·. (cfs)·, .. , (cfs)~':'.'..'.'.,'ec: (cfs). 
i<i' (ft),,'- (({12ln)~':,,\ c 1s·i~)Z£{'.:fc1810 \ 

- , .. ,. ·r 

0.50 0.74 0.94 1.12 

1.00 2.10 2.62 3.14 

1.50 3,37 4.78 5,77 

2.00 3.99 6.36 8.43 

2.50 4.45 7.28 10.45 

3.00 4.87 8.02 11.83 

3.50 5.25 8.70 12.91 

4.00 5.61 9.32 13.91 

4.50 5.95 9.90 14.83 

5.00 6.27 10.46 15.71 

5.50 6.57 10.99 16.54 

6.00 6.86 11.49 17.33 

6.50 7.14 11.98 18.08 

7.00 7.40 12.44 18.80 

7.50 7.67 12.89 19.50 

Entrance­
Loss Coef. 

(Ke) ·. 

0,90 

Printed 05-24-2006 



R20515

( 

SEDCAD 4.0 

CULVERT 11 

Culvert Inputs: 

Max. 
Length (ft) Slope (%) Manning's n Headwater 

Tailwater 
(ft) 

Entrance 
Loss Coef. 

(Ke) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

170.00 1.00 0.0240 5.20 0.00 

Minimum pipe diameter: 1 - 48 inch pipe(s) required 

Detaf led Perfor.rnance Curves 

Design Discharge = 86.22 cfs f 
Maximum Headwater = 5.20 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge_ Discharge· Discharge _ 

(cf~) (cfs) ·. (cfs) 
(ft) - -

( 45 in) . { 48 in) ( 54 in) 

0.52 18.97 21.43 26.54 

1.04 22.68 25,78 32.32 

1.56 26.02 29.69 37.54 

2.08 29.06 33.27 42.33 

2.60 31.90 36.60 46.76 

3.12 37.00 39.70 50.91 

3.64 48.36 50.77 55.47 

4.16 60.05 63.64 69.72 

4.68 70.71 76.44 85.18 

5.20 76.26 86.49 100.75 

5.72 81.42 92.69 116.12 

6.24 86.28 98.50 124.23 

6.76 90.88 103.99 131.85 

7.28 95.25 109.20 139.05 

7.80 I 99.44 114.18 145.87 

0.90 

1 

Printed 01-04-2007 



R20516SEDCAD 4.0 

CULVERTS 13 AND 14 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

(ft) •. 

.. Tailwater 
(ft) 

Entrance 
Loss Coef. 

(Ke) 

Culvert Results: 

30.00 3.00 0.0240 5.00 0.00 

Minimum pipe diameter: 1 - 21 inch pipe(s) required 

Detailed Perforrnance Curi.res 

Design Discharge = 19.10 ds ::Ji­

Maximum Headwater= 5.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(ft) 
(cfs) . (cfs) (cfs) 

( 18 in) ( 211n) . . ( 24 in) 

0.50 1.12 1.30 1.49 

1.00 3.14 3.66 4.19 

1.50 5.77 6.73 7.69 

2.00 8.43 10.33 11.85 

2.50 10.45 13.32 16.11 

3.00 11.83 15.78 19.52 

3.50 12.91 17.78 22.43 

4.00 13.91 19.28 25.01 

4.50 14.83 20.64 27.23 

5.00 15.71 21.92 29.01 

5.50 16.54 23.13 30.67 

6.00 17.33 24.28 32.26 

6.50 18.08 25.38 33.78 

7.00 18.80 26.43 35.24 

7.50 19.50 27.44 36.63 

0.90 

1 

SEDCAD Utility Run Printed 01-04-2007 



R20517SEDCAD 4 for Windows 

MACH MINING 

Filename: SDEIMENT DITCH 1.sc4 

SEDIMENT DITCH 1 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-28-2006 

r,;;.:::"\ 
1~ 



R20518SEDCAD 4 for Windows 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 

Rainfall Depth: 5.210 inches 

Filename: SDEIMENT DITCH 1.sc4 Printed 06-28-2006 



R20519SEDCAD 4 for Windows 
r,...nvrinhl 100R D::.rr,olo I C::.,-,h,.,.,h 

Type 

Null 

Filename: SDEIMENT DITCH 1.sc4 

Stru 
# 

#1 

(fiOVIS 
into) 

==> 

Stru 
# 

End 

Musk. K 
{hrs) 

0.000 

@ 
3 

.Musk. X .I Description · 

0.000 I SEDIMENT DITCH 1 

Printed 06-28-2006 



R20520SEDCAD 4 for Windows 

Structure Summary: 
Immediate . Total • _, Peak'.. 

Total 
Contributing C?ntribut\ng Discharge 

Runoff 

\ Area· - Area· Volume 

(ac) (ac) 
(cfs) (ac-ft) -

#1 139.000 139.000 99.42 35.64 

Filename: SDEIMENT DITCH 1.sc4 Printed 06-28-2006 



R20521SEDCAD 4 for Windows 

Structure #1 (Null) 

SEDIMENT DITCH 1 

Filename: SDEIMENT DITCH 1.sc4 

Structure Detail: 

Printed 06-28-2006 



R20522SEDCAD 4 for Windows 
r'nn>1rinhl 1 OOA P::tmol:> I C:rl-"u::>h 

Subwatershed Hydrology Detail: 
-

Time of Peak-- Runoff 

SWS Area Musk K curve 
Stru sws Cone· -

Musk X UHS Dischar"ge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 139.000 1.869 0.000 0.000 80.000 M 99.42 35.640 

I; 139.000 99.42 35.640 

Subwatershed Time of Concentration Details: 

Stru sws . -· Vert .. Dist: : Horiz. Dist . Velocity' 
Land Flow Condition -- Slope(%) - Time (hrs) 

# - # 
;a. (ft) 

-
(ft) (fps) - ---

#1 1 
8. Large gu!Hes, diversions, and low 1.00 9.00 900.00 3.000 0.083 
flowing streams 

8. Large gullies, diversions, and low 0.25 7.88 3,152.00 1.500 0.583 
flowing streams 

8. Large gullies, diversions, and low 27.69 72.00 260.00 15.780 0.004 
flowing streams 

8, Large gullies, diversions, and low 0.22 13.50 6,087.00 1.410 1.199 
flowing streams 

#1 1 Time of Concentration: 1.869 

Filename: SDEIMENT DITCH 1.sc4 Printed 06-28-2006 



R20523

EXCAVATED SEDIMENT DITCH 
STRUCTURE PROPORTIONING SHEET 

PROJECT NAME: MACH MINING 
PROJECT NUMBER: 807-038-1413 
DESCRIPTION: SEDIMENT DITCH 1 

SEDIMENT STORAGE REQUIREMENTS: 
DRAINAGE AREA NO. : 1 
TOTAL AREA = 139.00 ACRES 
SED STORAGE FACTOR= 0.035 AC.FT./AC 

LINEAR FEET OF DITCHLINE AVAILABLE = 

PROPOSED DITCH DIMENSIONS: 
SIDE SLOPE (L) = 2.00:1 
BOTTOM WIDTH= 20.0 
NUMBER OF CELLS= 13 
NUMBER OF BARRIERS= 12 

SEDIMENT DITCH CAPACITY: 
TOTAL VOLUME OF DITCH (NO BARRIERS) = 
TOTAL VOLUME OF BARRIERS= 
TOTAL AVAILABLE STORAGE VOLUME= 

FEET 

60% CLEANOUT DEPTH = 0.85 FEET 

BARRIER/SPILLWAY DIMENSIONS: 
SPILLWAY LENGTH = 5.0 FEET 

SPILLWAY CHECK BASED ON WEIR EQUATION 
Q = CLH'1.5 OR WHERE: 

DISTURBED AREA = 
REQUIRED SED VOL = 

6087 FEET 

SIDE SLOPE (R) = 
BARRIER DAM HEIGHT (MIN)= 
BARRIER SPACING= 
TOP WIDTH (TOTAL)= 

---'-4.5.c...6 __ ACREFEET 
__ .cc0·cc12'--_ACRE FEET 
---'-4.4-'-4'--_ACRE FEET 

REQD SPILLWAY FLOW= 

2.8 

125.00 ACRES 
_ _;.;:4;;;,_38-c-'--ACREFEET 

2.00:1 
==--t,4;l=~-~~:JF~E[l=· c}. · 5'" 

468.23 FEET 
--;,:,38.cc_4'='5--FEET 

99.42 CFS -----

Q = CH'1.5(L-+-0.4(Z1+Z2)H) COEFFICIENT C = 
REF. (MESA MANUAL, Pg. 6.136) BOTTOM WIDTH L = 

SIDE SLOPE Z1 = 
25.7 FEET 

REF. (OPEN CHANNEL HYDRAULICS, SIDE SLOPE Z2 = 
CHOW, Pg. 53) 

SPILLWAY FLOW DEPTH= 
AREA OF FLOW = 
VELOCITY= 
FREEBOARD = 
TOP WIDTH= 

1.18 FEET --~-33.21 SQ.FT. 
--2.-99--FPS 

2.00 FEET 
-~38c--.4o:5--FEET 

Q ACTUAL = 99.43 CFS -----
TOTAL SPILLWAY DEPTH (DEPTH ABOVE BARRIER DAM\= 

TOTAL (MINIMUM\ DITCH DEPTH = 

---2--

2 

FEET 
FEET 

NOTES: 1. BARRIERS SHALL BE SPACED TO MAINTAIN A BOTTOM GRADE ON THE SEDIMENT 
DITCH OF 0%, BUT IN NO CASE MORE THAN 500 FT APART. 
2. ALL BARRIER DAM UPSTREAM AND DOWNSTREAM SIDE SLOPES WILL BE 3:1. 



R20524SEDCAD 4 for Vlfindows 
rn,"'rinht 1 aaA D:imcl,:, J C::rhu1:>h 

MACH MINING 

Filename: SEDIMENT DITCH 2.sc4 

SEDIMENT DITCH 2 

JLH 

ALUANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 06-28-2006 



R20525SEDCAD 4 for Vlfindows 
C"nn'1rinht 1 OQR D:omo.l:o I C;,-,h,.,oh 

( 
\ 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 

Rainfall Depth: 5.210 inches 

Filename: SEDIMENT DITCH 2.sc4 Printed 06-28-2006 



R20526SEDCAD 4 for Vlfindows 
r,.nurinht 100A P<>m.ol:, I C:::rh,.,::,h 

Structure Networking: 

T~•pe 
Stru , (fiows Stru I Musk. K ·- :· .MUsk-. { ·I ~~sc~ip:tian 
~ into) # (hrs) 
~ 

Null #1 ==> End I 0.000 0.000 I SEDIMENT DITCH 2 

Filename: SEDIMENT DITCH 2.sc4 Printed 06-28-2006 



R20527SEDCAD 4 for Vvindows 

Structure Summary: 
. 

Immediate , Total; •:. . Total 
Peak 

Contributing Contributing . · Disch2!rge Runoff 

Area Area,;~ Volume 
.,,, (cfs) 

(ac) .. (ac) , . (ac-ft) 

#1 179.000 179.000 104.78 45.90 

Filename: SEDIMENT DITCH 2.sc4 Printed 06-28-2006 



R20528SEDCAD 4 for Vlfindows 

Structure #1 (Null) 

SEDIMENT DITCH 2 

Filename: SEDIMENT DITCH 2.sc4 

Structure Detail: 

Printed 06-28-2006 
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~nn1rcinh! 1 OOJ:I P,:,,mol::, I C:.,-h,•1::,h 

Subwatershed Hydrology Detail: 

SWS Area 
lime of Musk K Curve 

Peak · Runoff . 

Stru. sws. Cone Musk X.. UHS Discharge Volume 

~ ~ ·. 
(ac) (hrs) Number 

ff ff .. • -0 ' (cfs) (ac·ft) 
(hrs) . . . 

#1 1 179.000 2.471 0.000 0.000 80.000 M 104.78 45.896 

z: 179.000 
104.78 45.896 

Subwatershed Time of Concentration Details: 

Stru sws 
. ., Vert. Dist, Hortz. Dist. Velocity 

# # 
Land Flow Condition · Slope(%) (ft) (ft) (fps) . 

lime (hrs) 

#1 1 
8. Large gu!!ies, diversions: and !ow 1.00 9.00 900.00 3.000 0.083 
flowing streams 

8. Large gullies, diversions, and low 0.25 7.88 3,152.00 1.500 0.583 
flowing streams 

8. Large gullies, diversions, and low 27.69 72.00 260,00 15.780 0.004 
flowing streams 

8. Large gullies, diversions, and low 0.17 13.50 7,976.00 1.230 1.801 
flowing streams 

#1 1 Time of Concentration: 2.471 

Filename: SEDIMENT DITCH 2.sc4 
Printed 06-28-2006 
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EXCAVATED SEDIMENT DITCH 
STRUCTURE PROPORTIONING SHEET 

PROJECT NAME: MACH MINING 
PROJECT NUMBER: B07-038-1413 
DESCRIPTION: SEDIMENT DITCH 2 

SEDIMENT STORAGE REQUIREMENTS: 
DRAINAGE AREA NO. : 2 
TOTAL AREA = 179.00 ACRES 
SED STORAGE FACTOR= 0.035 AC.FL/AC 

LINEAR FEET OF DITCHLINE AVAILABLE = 

PROPOSED DITCH DIMENSIONS: 
2.00:1 SIDE SLOPE (L) = 

BOTTOM WIDTH:: 
NUMBER OF CELLS = 
NUMBER OF BARRIERS= 

__ 20_.0 __ FEET 
4 
3 

SEDIMENT DITCH CAPACITY: 
TOTAL VOLUME OF DITCH (NO BARRIERS) = 
TOTAL VOLUME OF BARRIERS= 
TOTAL AVAILABLE STORAGE VOLUME= 
60% CLEANOUT DEPTH = 0.82 FEET 

BARRIER/SPILLWAY DIMENSIONS: 
SPILLWAY LENGTH= 5.0 FEET 

SP/UWA Y CHECK BASED ON WEIR EQUATION 
Q = CLH'1.5 OR WHERE: 

DISTURBED AREA = 
REQUIRED SEO VOL = 

1908 FEET 

SIDE SLOPE (R) = 
BARRIER DAM HEIGHT (MIN)= 
BARRIER SPACING= 
TOP WIDTH (TOTAL)= 

1.37 ACRE FEET 
---=-o."'03,----ACREFEET 

1.34 ACRE FEET 
---"-'-'---

REQD SPILLWAY FLOW= 

Q = CH'1.5(L-t-0.4(Z1+Z2)H) COEFFICIENT C = 2.8 

__ 3:::7..:.:.8:::.2 __ ACRES 
1.32 ACRE FEET 

---'"-"---

2.00:1 
FEE+. 

__ 4_7_7._00 __ FEET 
--'-38'-'-.4cc.3 __ FEET 

__ 1:..:0..::4-:....:78:...__CFS 

REF. (MESA MANUAL, Pg. 6.136) BOTTOM WIDTH L = 
SIDE SLOPE Z1 = 

_ __::2.:,;;5.5.:...__FEET 
2 

REF. (OPEN CHANNEL HYDRAULICS, SIDE SLOPE Z2 = 
CHOW, Pg. 53) 

SPILLWAY FLOW DEPTH= 
AREA OF FLOW = 
VELOCITY= 
FREEBOARD = 
TOP WIDTH= 

QACTUAL= 

1.23 FEET 
34.37 SQ.FT. 
3.05 FPS 
2.00 FEET 
38.43 FEET 

104.78 CFS 

TOTAL SPILLWAY DEPTH /DEPTH ABOVE BARRIER DAM)= 
TOTAL /MINIMUM) DITCH DEPTH = 

2 

3.23 
4.61 

FEET 
FEET 

NOTES: 1. BARRIERS SHALL BE SPACED TO MAINTAIN A BOTTOM GRADE ON THE SEDIMENT 
DITCH OF 0%, BUT IN NO CASE MORE THAN 500 FT APART. 
2. ALL BARRIER DAM UPSTREAM AND DOWNSTREAM SIDE SLOPES WILL BE 3:1. 



R20531SEDCAD 4 for Vvindows 

MACH MINING 

Filename: SEDIMENT DITCH 3.sc4 

SEDIMENT DITrH 3 

JLH 

ALLIANCE CONSUL TING INC 

124 PHILPOTT LN 
BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 

,--..._ 

Cc9 1 

Printed 01-04-2007 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 

Rainfall Depth: 5.210 inches 

( 

Filename: SEDIMENT DITCH 3.sc4 
Printed 01-04-2007 
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Structure Neti,vorking: 

Type 
Stru (fiows Stru 

I 
Musk. K 

Musk. X I Description 
# into) # (hrs) 

Null #1 ==> End I 0.000 0.000 I SEDIMENT DITCH 3 

Filename: SEDIMENT DITCH 3.sc4 
Printed 01-04-2007 
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4 

Structure Summary: 
Immediate Total Peak 

Total 

Contributing Contributing 
Discharge 

Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac·ft) 

#1 73.600 73.600 86.22 14.12 

Filename: SEDIMENT DITCH 3.sc4 
Printed 01-04-2007 
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5 

Structure Detail: 

Structure #1 (Null! 

SEDIMENT DITCH 3 

Filename: SEDIMENT DITCH 3.sc4 
Printed 01-04-2007 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru SWS Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) 

(cfs) (ac-ft) 

#1 1 73,600 0,791 0.000 0.000 78.000 M 86,22 14,116 

I: 73.600 
86.22 14.116 

Subwatershed Time of Concentration Details: 

Stru sws 
Land Flow Condition Slope(%) 

Vert, Dist, Horiz. Dist Velocity 
Time (hrs) 

~ ~ 
(ft) (ft) (fps) 

~ ~ 

#1 1 
8. Large gullies, diversions, =nd !ow 0.27 5.00 1,867.06 1.550 0.334 

flowing streams 

8. Large gullies, diversions1 and low 2.32 12,00 518,00 4.560 0,031 

flowing streams 

8. Large gullies, diversions, and low 0,25 5,70 2,286.40 1.490 0.426 

flowing streams 

#1 l Time of Concentration: 
0.791 

Filename: SEDIMENT DITCH 3.sc4 
Printed 01-04-2007 
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EXCAVATED SEDIMENT DITCH 
STRUCTURE PROPORTIONING SHEET 

PROJECT NAME: MACH MINING 
PROJECT NUMBER: B07-03!>-1413 
DESCRIPTION: SEDIMENT DITCH 3 

SEDIMENT STORAGE REQUIREMENTS: 
DRAINAGE AREA NO. : 3 
TOTAL AREA = 73.60 ACRES 
SEO STORAGE FACTOR= 0.035 AC.FT.I AC 

LINEAR FEET OF DITCHLINE AVAILABLE = 

PROPOSED DITCH DIMENSIONS: 
SIDE SLOPE (L) = 2.00:1 
BOTTOM WIDTH= 20.0 
NUMBER OF CELLS= 5 
NUMBER OF BARRIERS= 4 

SEDIMENT DITCH CAPACITY: 
TOTAL VOLUME OF DITCH (NO BARRIERS) = 
TOTAL VOLUME OF BARRIERS= 
TOTAL AVAILABLE STORAGE VOLUME= 

FEET 

60% CLEANOUT DEPTH = 0.75 FEET 

BARRIER/SPILLWAY DIMENSIONS: 
SPILLWAY LENGTH = 5.0 FEET 

SPILLWAY CHECK BASED ON WEIR EQUATION 
Q = CLHA1.5 OR WHERE: 

DISTURBED AREA = 
REQUIRED SEO VOL = 

2353 FEET 

SIDE SLOPE (R) = 
BARRIER DAlvl HEIGHT (MIN)= 
BARRIER SPACING= 
TOP WIDTH (TOTAL)= 

1.53 ACRE FEET 
---=-o.-=-04,---ACRE FEET 

1.49 ACRE FEET 
---'-'-"--

REQD SPILLWAY FLOW= 

Q = CHA1.5(L +0.4(Z1+Z2)H) COEFFICIENT C = 2.8 

42.00 ACRES 
-~1~.4-=-7--ACREFEET 

2.00:1 
1.26 FEET 

--4=7"'"0.""60,---FEET 

--'-'37-'-.4-'4 __ FEET 

86.22 CFS -----

REF. (MESA MANUAL, Pg. 6.136) BOTTOM WIDTH L = 
SIDE SLOPE Z1 = 

25.0 FEET 

REF. (OPEN CHANNEL HYDRAULICS, SIDE SLOPE Z2 = 
CHOW, Pg. 53) 

SPILLWAY FLOW DEPTH = 1.10 FEET 
AREA OF FLOW = 29.90 SQ.FT. 
VELOCITY= 2.89 FPS 
FREEBOARD = 2.00 FEET 
TOP WIDTH= 37.44 FEET 

QACTUAL= 86.31 CFS 

TOTAL SPILLWAY DEPTH (DEPTH ABOVE BARRIER DAM)= 
TOTAL (MINIMUM) DITCH DEPTH= 

---2--

2 

FEET 
FEET 

NOTES: 1. BARRIERS SHALL BE SPACED TO MAINTAIN A BOTTOM GRADE ON THE SEDIMENT 

DITCH OF 0%, BUT IN NO CASE MORE THAN 500 FT APART. 

2. ALL BARRIER DAM UPSTREAM AND DOWNSTREAlvl SIDE SLOPES WILL BE 3:1. 
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MACH MINING 

Filename: SEDIMENT DITCH 4.sc4 

SEDIMENT DITf"':.1-/ 4 

JLH 

ALLIANCE CONSULTING INC 

124 PHILPOTT LN 

BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 
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2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 

Rainfall Depth: 5.210 inches 

Fiienarne: SEDIMENT DITCH 4.sc4 Printed 12-29-2006 
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3 

Structure t-✓etv✓orking: 
' 

I Type I 
Stru (Aows Stru Musk. K Musk. X Description 

# into) # (hrs) 

Null I #1 ==> End I 0.000 0.000 SEDIMENT DITCH 4 

Filename: SEDIMENT DITCH 4.sc4 
Printed 12-29-2006 
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@ 
4 

Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing 

Discharge 
Runoff 

Area 
. Area - Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 77.280 77.280 103.88 19.31 

Filename: SEDIMENT DITCH 4.sc4 Printed 12-29-2006 
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Structure # 1 (Null) 

SEDIMENT DITCH 4 

Filename: SEDIMENT DITCH 4.sc4 

Structure Detail: 

5 
@) 

Printed 12-29-2006 
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SubwatershedHydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 77.280 0.978 0.000 0.000 87.000 M 103.88 19.308 

I 77.280 
103.88 19.308 

Subwatershed Time of Concentration Details: 

Stru sws Land Flow Condition Slope (%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# # (ft) (ft) (fps) 
~ 

#1 1 
8. Large gullies, diversions, and !ow 0.27 5.00 i,867 .00 1.550 0.334 

flowing streams 

8. Large gullies, diversions, and low i32 12.00 518.00 4.560 0.031 

flowing streams 

8. Large gullies, diversions, and low 0.25 5.70 2,286.00 1.490 0.426 
flowing streams 

8. Large gullies, diversions, and low 1.00 2.42 243.00 3.000 0.022 
flowing streams 

8. Large gullies, diversions, and low 1.50 8.17 545.00 3.670 0.041 

flowing streams 

8. Large gullies, diversions, and low 0.50 4.75 952.00 2.120 0.124 

flowing streams 

#1 1 Time of Concentration: 
0.978 

Filename: SEDIMENT DITCH 4.sc4 
Printed 12-29-2006 

6 

{~ 

\::::'.2) 
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EXCAVATED SEDIMENT DITCH 

STRUCTURE PROPORTIONING SHEET 

PROJECT NAME: MACH MINING 

PROJECT NUMBER: B07-038--1413 

DESCRIPTION: SEDIMENT DITCH 4 

SEDIMENT STORAGE REQUIREMENTS: 

DRAINAGE AREA NO. : 4 

TOTAL AREA = 77.28 ACRES 

SEO STORAGE FACTOR= 0.035 AC.FT.I AC 

LINEAR FEET OF DITCHLINE AVAILABLE = 

PROPOSED DITCH DIMENSIONS: 
SIDE SLOPE (L) = 2.00:1 

BOTTOM WIDTH= 20.0 

NUMBER OF CELLS = 2 

NUMBER OF BARRIERS= 1 

SEDIMENT DITCH CAPACITY: 
TOTAL VOLUME OF DITCH (NO BARRIERS) = 

TOTAL VOLUME OF BARRIERS= 
TOTAL AVAILABLE STORAGE VOLUME= 

FEET 

60% CLEANOUT DEPTH = 0.20 FEET 

BARRIER/SPILLWAY DIMENSIONS: 
SPILLWAY LENGTH= 5.0 FEET 

SPILLWAY CHECK BASED ON WEIR EQUATION 

Q = CLH'1 .5 OR WHERE: 

DISTURBED AREA = 
REQUIRED SEO VOL = 

800 FEET 

SIDE SLOPE (R) = 
BARRIER DAM HEIGHT (MIN)= 
BARRIER SPACING= 
TOP WIDTH (TOTAL)= 

__ _,_0-~12 __ ACREFEET 
0.01 ACRE FEET 

--~0.~12--ACREFEET 

REQD SPILLWAY FLOW= 

Q = CH'1 .5(L +0.4(Z1+Z2)H) COEFFICIENT C = 2.8 

3.40 ACRES 
--0-.12--ACREFEET 

2.00:1 
0.33 FEET 

--4~0-0.-00--FEET 

34.76 FEET -----

103.88 CFS 
--"-"---

REF. (MESA MANUAL, Pg. 6.136) BOTTOM WIDTH L = 
SIDE SLOPE Z1 = 

21.3 FEET 

REF. (OPEN CHANNEL HYDRAULICS, SIDE SLOPE Z2 = 

CHOW, Pg. 53) 

SPILLWAY FLOW DEPTH = 
AREA OF FLOW = 
VELOCITY= 
FREEBOARD = 
TOP WIDTH= 

QACTUAL= 

1.36 FEET 
32.61 SO.FT. 
3.19 FPS 
2.00 FEET 
34.76 FEET 

103.95 CFS 

TOTAL SPILLWAY DEPTH /DEPTH ABOVE BARRIER DAMI= 

TOTAL (MINIMUM) DITCH DEPTH= 

---=-2--
2 

FEET 
FEET 

NOTES: 1. BARRIERS SHALL BE SPACED TO MAINTAIN A BOTTOM GRADE ON THE SEDIMENT 

DITCH OF 0%, BUT IN NO CASE MORE THAN 500 FT APART. 

2. ALL BARRIER DAM UPSTREAM AND DOWNSTREAM SIDE SLOPES WILL BE 3:1. 
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WILLIAMSON ENERGY, LLC 

no111n rnr:::CVM,'TAIC 11./j'') 1 
r /Wl,,J l...tl'\..£..'-1\. "'l,l,,IWI- /WV'• 

WILLIAMSON COUNTYr ILLINOIS 

SEDIMENT DITCH EXIT CHANNEL 

Filename: SEDIMENT DITCH EXIT.sc4 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LN 

BEAVER, WV 25813 

Phone: 304 
Email: 255-0491 

Printed 01-05-2007 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 

Rainfall Depth: 5.210 inches 

Filename: SEDIMENT DITCH EXIT.sc4 
Printed 01-05-2007 
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Structure ,11/etv.rorking: 

Type I 
Stru (fiows Stru 

I 
Musk. K Musk. X Description 

# into) # (hrs) 

Null I #1 ==> End I 0.000 0.000 SEDIMENT DITCH EXIT CHANNEL 

Filename: SEDIMENT DITCH EXIT.sc4 
Printed 01-05-2007 
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Structure Summary: 
Immediate Total Peak 

Tota! 
Contributing Contributing 

Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-~) 

#1 257.000 257.000 175.23 60.72 

Filename: SEDIMENT DITCH EXIT.sc4 
Printed 01-05-2007 
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5 

Structure Detail: 

Structure # 1 (Null} 

SEDIMENT DITCH EXIT CHANNEL 

( 

Filename: SEDIMENT DITCH EXIT.sc4 
Printed 01-05-2007 
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------------------------------------------

Subwatershed Hydrology Detail: 

SWSArea 
Time of Musk K Curve 

Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 

# ~ • (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 257.000 2.471 0.000 0.000 85.000 M I 175.23 60.723 

z; 257.000 I 175.23 60.723 

Subwatershed Time of Concentration Details: 

Stru sws Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. large gu1iies, diversions, and low 1.00 9.00 900.00 3.000 0.083 

flowing streams 

8. Large gullies, diversions, and low 0.25 7.88 3,152.00 1.500 0.583 

flowing streams 

8. Large gullies, diversions, and low 27.69 · 72.00 260.00 15.780 0.004 

flowing streams 

8. Large gullies, diversions, and low 0.17 13.50 7,976.00 1.230 1.801 

flowing streams 

#1 1 Time of Concentration: 2.471 

Filename: SEDIMENT DITCH EXIT.sc4 
Printed 01-05-2007 
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Allia.n.ceLI' 
Consulting, Inc. 

Engineers ·Constructors· Scientists 

0 
SPILLWAY DISCHARGE CAPACITY 

PROJECT NUMBER: B05-330-1413 CALCS BY: JLH 

PROJECT NAME: WILLIAMSON ENERGY CHECKED BY:~ --+----

Q=CLH'1.5 OR 
Q=CH'1.5(L +0.4(Z1+Z2)H) 

WHERE: 
COEFFICIENT C= 

BOTTOM WIDTH L= 
SIDE SLOPE 21= 
SIDE SLOPE 22= 

SPILLWAY INVERT EL.= 

SEDIMENT DITCH EXIT CHANNEL 

2.8 
20 
2 
2 
0 

ELEVATION HEAD 
(FEET) (FEET) 

0 0 
1 1 
2 2 
3 3 

REF. (MESA MANUAL, Pg. 6.136) 

REF. (OPEN CHANNEL HYDRAULICS, 

CHOW, Pg. 53) 

Q 
CFS 

0.00 

60.48 C \ 1 
183.73 ✓ /7Sc.4. •= f~00C.C rorA "' 

360.82 Sed 11nen-1- i)p,cl-,c~ 
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5' MIN. 

BOTTOM 
OF DITCH 

.. -, .. 
CELL BOTTOM 

INSTALL EXIT CHANNELS AT 
NATURAL DRAINS OR ROCK FLUMES 

EARTHEN BARRIER 

··~··-f··-~•-•r 
1 . I I 

DESIGN DEPTH WATER LEVEL 
\_TOP OF 

DITCH 

500' MAX. ------------' 

EARTHEN BARRIER 

PLAN VIEW 
NOT TO SCALE 

CELL BOTTOM- 0% GRADE 
( + /- 2% TOLERANCE) 

TOP OF DITCH~ 
5' MIN. 

SEE NOTE 2 

" - _/ •11lgj.lJ.ll=-'· \ I 
EXIT CHANNEL ,c, i 

I 
DESIGN DEPTH WATER LEVEL 

· 500' MAX. 

PROFILE 
NOT TO SCALE 

= 
1. SEE DESIGN SHEETS FOR SlOE SLOPES AND 

DIMENSIONS OF PROPOSED STRUCTURES, 
EARTHEN BARRIER CREST 
AND DESIGN DEPTH CLEANOUT AT 60~ 
OF WATER L.EVELl CAPACITY REDUCTION 

' EXIT CHANNEL ~ .. j_ .. I .. ~ I DESIGN DEPTH + FREEBDARD 

2. TO PREVENT BACKWATER FLOODING ON THE COMBINATION 
SEDIMENT/PERIMETER DITCHES AROUND THE EMBANKMENTS, 
THIS DIMENSION MUST BE EQUAL TO OR GREATER THAN THE 
MINIMUM HEAD DIMENSIONS (BARRIER/SPIU.WAY) ON THE 

~ - {SEE PROFILE AT BOTTOM) 

LBOTTOMJ 
OF DITCH 

TYPICAL SECTION- SEDIMENT DITCH 
NOT TO SCALE 

DESIGN 

FLOW DEPTH l 
--_ .. ..L .. _ ~ J EXIT CHANNEL 
-~r~~ 1~ DESIGN DEPTH + FREEBOARD 

7::,oooooJ"\_ I 
L 1 B" THICK LAYER-

BOTTOM ROCK R'PRAP 
OF CHANNEL 

1 

TYPICAL SECTION EXIT CHANNEL 
NOT TO SCALE 

SEDIMENT DITCH DESIGN SHEEfS. A CHART WHICH SHOWS 
THIS MINIMUM DIMENSION FOR EACH DITCH 1S CONTJ\INED 
IN THIS SECTION. 

DESIGN 
FLOW DEPTH 

DESIGN DEPTH AND 
BAARIER HEIGHT 

BOTTOM J 
OF CI-WINEL 

5' MIN. 

EXIT CHANNEL 
DESIGN DEPTH 
+ FREEBOrD 

c,,_. :::::::7 
1 B" THICK LAYER­
ROCK RIPRAP 

TYPICAL PROFILE- EXIT CHANNEL 
NOT TO SCALE 

DRAWN BY JWD 08/16/06 

AllianceO 
1YPICAL DETAILS 

COMBINATION \ SEDIMENT DITCH CHECKED BY 

POND CREEK MINE NO. 1 
Consulting, Inc. PROPOSED COAL REFUSE DISPOSAL FACILITY APPROVED BY 

Engineers BECKLEY, Wt/ 
PREPARED FOR DRAWING FIGURE 

Constructors 
(304) 255-0491 WILLIAMSON ENERGY, LLC. NUMBER NUMBER 

Scientists 
RALEIGH, NC. 430 HARPER DRIVE, BECKLEY, WEST VIRGINIA 25801 807-D38-A1 (Q10) 861-22&7 
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------------------------------------

Filename: ROAD GUTTER.sc4 

MACH MINING 

ROAD GUTTER 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-25-2006 
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( 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: ROAD GUTTER.sc4 
Printed 05-25-2006 
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St;uctu;e Netv~o;king: 
.. 

I 
Stru (flows Stru I Musk. K · 

• Musk. X 1 De;;rlption . 

. 
Type_ #, into) # (hrs) 

Null I #1 ==> End I 0.000 0.000 J ROAD GUTTER 

Filename: ROAD GUTTER.sc4 Printed 05·25•2006 
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4 

Structure Summary: 
. Immediate '· Tota(:·:, · -· ·-·, Total 

Peak' -
Contributing Contributing 

OiSc~~rge 
Runoff., 

Area ArEa; :; Volume . 

. · (ac) . : (ac) . 
.. ·,., (cfs) . ,, . (~c-lt) . -· -. 

#1 0.900 0.900 5.62 0.35 

Filename: ROAD GUTTER.sc4 Printed 05-25-2006 
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Structure # 1 (Null) 

ROAD GUTTER 

Filename: ROAD GUTTER.sc4 

@ 
5 

Structure Detail: 

Printed 05-25-2006 
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Subwatershed Hydrology Detail: 
Time of - .. • Peak Runoff 

SWS Area Musk K - ·. Curve ' -
Stru sws Cone,· "' Discharge VOiume 

Musk X UHS 
# # (ac) • (hrs) Number: 

· • (hrs) (cfs) (ac-ft) 

#1 1 0.900 0.011 0.000 0.000 87.000 F 5.62 0.354 

~ 0.900 5.62 0.354 

Subwatershed Time of Concentration Details: 

SWS· . ' .. -· ... 
Vert. Dist.~ Horiz. Dist. Velocity 

Stru Land Flow Condition Slope(%), Time (hrs) 
# # .. . . . . (ft) (ft) . ·· (fps) 

#1 1 
8. Large guliies, diversions, and low 10.00 40.00 400.00 9.480 0.011 
flowing streams 

#1 l Time of Concentration: 0.011 

Filename: ROAD GUTTER.sc4 Printed 05-25-2008 
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CALCULATED BY: JLI:\ J 5/25/2006 

CHECKED BYp;;v'.?J' (, /.z-1/0(. 
L • 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: ROAD GUTTER 

PEAK FLOW= 
BOTTOM WIDTH= 

SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 

MANNING'S N = 

OUTPUT: 

TRIANGULAR DITCH 

WETTED PERlt,1ETER = 
AREA OF FLOW = 

HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY= 

TOTAL DEPTH= 

5.6 CFS 
O FT 

3.00:1 
2.00:1 

0.1 FT/FT 
0.035 FP(1/6) 

? 0, 
,.;.J-: 

>T . ' 
0.96 SQ.FT. 
0.29 FT 
5.84 FPS 

0.00 FT 

1.0 FT 

DEPTH OF FLO\IV = 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vd'1/3) 

0.62 FT 
0.31 FT 
1.85 SUPERCRITICAL 

(SLOPE OF ROAD WILL PROVIDE ADDITIONAL FREEBOARD) 
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SEDCAD 4 for VVindows 
r.nnwinhl 1 oas:i P::ornol::> I C::,-h,.,::ih 

MACH MINING 

Filename: BENCH GUTTER.sc4 

BENCH GUTTER 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 05-25-2006 



R20561SEDCAD 4 for Windows 
r.,-,rwcinht 100R D::,rr.ol::, I ~rh»1:oh 

~ 
2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: BENCH GUTTER.sc4 
Printed 05-25-2006 



R20562SEDCAD 4 for Windows 

Structure Netva.rorking: 

I Stru (flows:' Stru Mc~\ K ·'. Mus~. X l D~~~;i~tion ·. 
. .. ·• . . 

Type 
. . .. 

# into) # rs ,. , · ,_ , , -. . ' 
Null I #1 ==> End 0.000 0.000 I BENCH GlJfTER 

Filename: BENCH GUTTER.sc4 
Printed 05-25-2006 



R20563SEDCAD 4 for Windows 
f':nn.,rinht 1 OQR D::ornc\:, I C::.,-hu.r.>h 

Structure Summary: 
Immediate . - Total - · .. ~:~ '. 

Contributing Contributing , 
_:;Peak, 

Area Area 
Discharge 

(ac) (ac) 
(cfs) . 

#1 8.200 8.200 40.81 

Filename: BENCH GUTTER.sc4 

Total 
Runoff 

Volume 

(ac-ft) 

3.22 

C:\ 
4~ 

Printed 05-25-2006 



R20564SEDCAD 4 for Windows 
r.nnurinht 1oaR P::imol:i l C::,,-h,.t:,,h 

Structure #1 (Null} 

BENCH GUTTER 

Filename: BENCH GUTTER.sc4 

Structure Detail: 

Printed 05-25-2006 



R20565SEDCAD 4 for Windows 
r:nnvrinkt 100A Pe>m<:>l<O 1 C::.rh\<t:>h 

Subwatershed Hydrology Detail: 
. Time of 

. . Peak Runoff 

Stru · sws SWS Area Cone 
Musk K 

MuskX 
curve Discharge Volume 

UHS 

# # (ac) (hrs) Numb8r 
(hrs) 

(cfs) (ac-ft) 

#1 1 8.200 0.338 0.000 0.000 87.000 F 40.81 3.224 

I: 8.200 
40.81 3,224 

Subwatershed Time of Concentration Details: 

Stru sws Land .Flow Condition'· 
... ,· .• .. 

Vert. Dist. Horiz. Dist:. Velocity 
- ,-a Slope(%) Time (hrs) 

# # .. . . (ft) - (ft). ·.• (fps) 

#1 1 
8. Large guHies1 dfversions1 and !ow 0.50 12.92 2,586.00 2.120 0.338 

flowing streams 

#1 1 Time of Concentration: 
0.338 

Filename: BENCH GUTTER.sc4 
Printed 05-25-2006 
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CALCULATED BY: JLH 6/28/2006 ~----~~-
CHECKED BY :,_ft~u=l..,.?tJe.,--~(•<;_,~1 z~!!""·la~l=--

C) 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: BENCH GUTTER 

PEAK FLOW= 
BOTTOM WIDTH = 

SIDE SLOPE 1 = 

SIDE SLOPE 2 = 

CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

TRIANGULAR DITCH 

WETTED PERIMETER= 
AREA OF FLOW = 

HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY= 

TOTAL DEPTH= 

40.8 
0 

3.00:1 
7.00:1 
0.005 
0.033 

17 41 
14.48 
0.83 
2.82 

CFS 
FT 

FT/FT 
FT'(1/6) 

FT 
SQ.FT. 
FT 
FPS 

0.00 FT 

2.0 FT 

DEPTH OF FLOW = 

MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vd'1/3) 

1.70 
0.85 
0.54 

FT 
FT 
SUBCRITICAL 

(SLOPE OF BENCH WILL PROVIDE ADDITIONAL FREEBOARD) 

@) 
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CALCULATED BY: JLH 12/28/2006 
CHECKED BY:=-'----===cc.... 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: DECANT DITCH 

PEAK FLOW= 
BOTTOM WIDTH= 

SIDE SLOPE 1 = 

SIDE SLOPE 2 = 
CHANNEL SLOPE= 

MANNING'S N = 

OUTPUT: 

TRIANGULAR DITCH 

WETTED PERIMETER= 

AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 

CALC. VELOCITY= 

FREEBOARD REQUIRED= 

TOTAL DEPTH = 

19.1 CFS 
0 FT 

2.00:1 
2.00:1 
0.33 FT/FT 
0.035 FT'(1/6} 

3.84 
1.48 
0.38 
12.89 

FT 
SQ.FT. 
FT 
FPS 

1.31 FT 

2.2 FT 

FLOW BASED ON MAXIMUM FLOW OF DECANT PIPE 

DEPTH OF FLOW = 

MEAN DEPTH= 

FROUDE NO.= 

(1 +0.025vd'1/3} 

0.86 
0.43 
3.47 

FT 
FT 
SUPERCRITICAL 

(CHANNEL LINING: GROUTED RIPRAP) 
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PARTV 

RECLAMATION PLAN 

I) Provide a reclamation plan outlining proposed reclamation of the lands within the proposed pennit area. 

The reclamation plan shall include the following: 

A) Provide for each major step in the proposed reclamation plan a detailed timetable for completion. 

RESPONSE: \\/hen pennanent cessation of proposed Coal Refuse Disposal Facility No. 2 

occurs, final reclamation will commence immediately and be completed in 

accordance with the approved reclamation plan and the permit conditions 

developed in accordance with Chapter I, Section 1817, 62 Illinois Administrative 

Code. The timeframes and limits established in 62 IAC 1817.101 and 1817.113 

will govern the reclamation activities. If variances or extensions are necessary, 

tin1ely requests \Vill be made to the Depa:.vtment for approval. 

Soil replacement and vegetation establishment are dictated by seasonal weather 

conditions. Soil placement will generally be accomplished during the dryer 

months of the year to avoid undesirable compaction. Soil materials required for 

the reclamation effort will be obtained from stockpiled soils removed prior to 

disturbance by the mining operations or bon-ow areas in the refuse disposal area. 

Bon-ow areas used as sources for cover material will be graded to approximate 

original contour to blend into the sun-ounding topography and revegetated in 

accordance with the proved post-mining land use plan. Soil materials will be 

replaced and vegetation established in accordance with the approved post-mining 

land uses. Reclaimed areas will planted during the first normal period of 

favorable planting conditions following replacement of the soil materials. All 

surface and groundwater monitoring will continue until the agencies with 

authority over this function approve discontinuing the monitoring. 

B) Provide a detailed estimate of the cost ofreclan1ation for the proposed surface mining operation 

required to be covered by a performance bond. Provide calculations and/or drawings, cross 

sections, maps, etc. to support the reclamation cost estimate. 

RESPONSE: Refer to Attachment V. l .B for the detailed itemization of the cost of reclamation 

for the proposed surface mining operations to· be covered by a performance bond. 

C) Backfilling and Grading 

Provide a plan for backfilling, soil stabilization, compacting and grading, with contour map or 

cross-sections showing the anticipated final surface configuration of the proposed pennit area (in 

accordance with 62 Jll. Adm. Code 1817. I 02 through 18 I 7 .107). The plan shall include the 

follmving: 

I) Describe how approximate original contour will be achieved. Discuss method(s) to be 

employed for overburden removal, spoil placement, and grading, including the removal 

and redistribution of soil. Mention type of equipment to be used for each phase of work. 

Revised by sm, UCM-1 - Part V, Version 1/91, page I 
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RESPONSE: Backfilling and regarding procedures will be accomplished by using scrapers, 

dozers, loaders, and/or tiucks to grade the disturbed areas and to re-distribute the 

stored topsoil. 

Approximate original contour will not be achieved in the vicinity of the refuse 

disposal area. The refuse area will be at a higher elevation than the natural ground 

elevation. The out slopes of the refuse disposal area will be graded no steeper 

than 3H: IV. After toxic and/or potentially toxic material from the mine site has 

been disposed of in the refuse area, the refuse area will be covered with topsoil. 

Topsoil from the storage area adjacent to the refuse area will be trucked to the site 

and dozers will spread the topsoil material to a depth of capable of suppo1iing the 

post mining vegetation. 

Backfilling and regarding operations will be achieve by using scrapers, dozers, 

loaders and/or ti·ucks. Topsoil material (topsoil and subsoil) will be redistributed 

throughout the refuse disposal areas in a method that will allow for proper soil 

depth placement and minimize soil compaction. The minimization of soil 

compaction will allow for a better root medium and promote plant growth. In the 

mine site area, topsoil depth will be the approximate thickness of pre-mining 

conditions. Due to the out slopes of the refuse area, the total surface area of the 

refuse area will be greater than the pre-mining surface area, therefore, topsoil 

depth will be less than the pre-mining condition. 

2) Provide sufficient contour maps and cross-sections to show the anticipated final surface 

configuration of the proposed permit area when reclamation work is completed. 

RESPONSE: Refer to Map 9, Post Mining Regrade Map. 

3) The areas other than those reclaimed to the standards of high capability lands and prime 

farmlands, describe all water and erosion control structures to be constructed such as 

terTaces, diversions, etc. 

RESPONSE: NIA. Refer to Permit 375. 

4) Describe the timing in which all grading and the construction and removal or renovation 

of water and erosion control structures will he complete and the sequence for 

accomplishing the work in relation to seasonal weather conditions. 

RESPONSE: NIA. Refer to Permit 375. 

5) Are any roads constructed to facilitate surface coal mining operations proposed to be 

pennanent? 

Yes _____ No -~X~--

Jf yes, locate on the reclamation map. Provide the information required for Part IV 

5)C)2) to describe each post-mining road if it is to be modified. Include appropriate 

discussion how modifications will be accomplished including the removal and disposition 

of any excess road material. 
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D) Provide a plan for revegetation of the proposed permit area including but not limited to the 

following: 

1) Provide a schedule ofrevegetation for each reclamation area or subarea within the permit 

area. 

RESPONSE: NIA. Refer to Permit 375. 

2) a) For areas other than forest and/or wildlife habitat planting, list the species and 

seeding rates on a per acre basis for each species proposed to be utilized. 

RESPONSE: NIA. Refer to Permit 375. 

b) For forestry and/or wildlife habitat areas, list the planned species and density on 

a per acre basis of trees, shrubs and herbaceous cover to be seeded and planted. 

RESPONSE: NIA. Refer to Pennit 375. 

3) Describe the methods to be used in planting and seeding. Include the type of equipment 

to be used for seeding and seedbed preparation. 

RESPONSE: NIA. Refer to Pennit 375. 

4) Is irrigation proposed? If so discuss. Are pest and disease control measures proposed? If 

so discuss. 

RESPONSE: NIA. 

5) Are areas to be temporarily seeded and/or mulched to control erosion? 

Yes_~X ___ No ____ _ 

If no, explain. If yes discuss in detail, including species, seeding rate by species per acre, 

mulching methods, mulching rates and type of mulch. 

RESPONSE: NIA. Refer to Permit 375. 

6) Provide Measures proposed to be used to determine success ofrevegetation required 

under 62 Ill. Adm. Code 1817.117. 

RESPONSE: NIA. Refer to Permit 375 .. 

7) If any of the post-mining land uses are to include industrial or residential uses, describe 

revegetation measures to control erosion. 

RESPONSE: No post-mining land use of industrial or residential are proposed within the 

surface facilities permit area. 

8) Are there any plans to use nurse crops or crop rotations to improve future rowcrop 

productivity? 

Revised by sm, UCM-1 - Part V, Version 1/91, page 3 
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Yes _____ No __ X~--

If yes describe type, duration and management of these areas. 

9) Describe soil testing plan for evaluation of soil nutrients and amendments necessary for 

revegetation. 

RESPONSE: NIA. Refer to Permit 375. 

E) Describe measures to be employed to maximize the use and conservation of the coal resources per 

regulation Section 1817.59. 

RESPONSE: NIA. Refer to Permit 375. 

F) Describe measures to be employed to ensure that all debris, acid-forming and toxic-fanning 

materials, and materials constituting a fire hazard are disposed of in accordance with Section 

I 817.89 and l 8 I 7.102(!). Provide a description of contingency plans which have been developed 

to preclude sustained combustion of such materials. 

RESPONSE: At a minimum, all acid-producing materials, including coal refuse material, will 

be covered with four ( 4) feet of non-toxic, non-combustible soil materials. 

It will be the responsibility of the plant supervisor or other mine management 

personnel to take necessary action to extinguish all fires. Burning coal refuse, 

and/or exposed coal materials will be dispersed with a tractor, compacted and 

subsequently covered with non-combustible soil and/or rock. 

G) Describe the measures including cross-sections and maps to be used to seal or manage mine 

openings, and to plug, case, or manage exploration holes 1 
other bore holes, wells and other 

openings within the proposed permit area. 

RESPONSE: NIA. Refer to Permit 375. 

H) Provide a description of the steps to be taken to comply with the requirements of the Clean Air Act 

(42 U.S.C. 740! ~ filN.), and other health and safety standards. 

RESPONSE: NIA. Refer to Pennit 375. 

2) Post Mining Land Use 

A) Provide a detailed description of proposed post-mining land uses employing the land use 

categories 1isted below. Provide acreage figures for each post-mining land use proposed and 

designate the post-mining land uses on the Post Mining Land Use J\1ap. 

Land Uses 
Cropland 
Pasture Land 
Grazingland 
Forestry 
Residential 
Industrial, Commercial 
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Recreation 
Fish and Wildlife Habitat 

Developed Water Resources 

Undeveloped Land 

RESPONSE: NIA. Refer to Permit 375. 

B) 1) Provide a description of how the proposed post-mining land uses are to be achieved, and 

describe any necessary support activities which will be needed to achieve the proposed 

land uses. 

RESPONSE: NIA. Refer to Permit 375. 

2) Discuss the utility and capacity of the reclaimed lands to support a variety of alternative 

uses and the relationship of the proposed uses to existing land use policies and plans. 

RESPONSE: NIA. Refer to Pe1mit375. 

3) %ere grazing is the proposed post~mining lai.1d use, explain the detailed management 

plans to be implemented, if any. 

RESPONSE: NIA. Refer to Permit 375. 

4) Where a post-mining land use different from a pre-mining land use is proposed alternate 

post-mining land uses may be approved by the Department after considering the 

relationship of the intended uses to the existing landuse policies and plans and the 

comments of any owner of the surface, and land use agency having jurisdiction over the 

land. 

Provide a discussion explaining the consideration, which has been given to making all of 

the proposed surface mining activities consistent with surface owner plans and applicable 

State and local land use plans and programs. 

RESPONSE: NIA. Refer to Permit 375. 

C) Provide a copy of the comments concerning the proposed land use by the owner of the surface of 

the proposed permit area and by the State or local government agencies which would have to 

initiate, implement, approve or authorize the proposed uses of the land following reclamation. 

RESPONSE: NIA. RefertoPermit375. 

3) A) Provide a fish and wildlife protection and enhancement plan meeting the requirements of 62 

Ill. Adm. Code I 817 .97 and which shall include the following: 

I) A statement of the protective measures that will be used to minimize disturbances and 

adverse impacts on fish and wildlife and related environmental values during surface coal 

mining operations. 

RESPONSE: NIA. Refer to Permit 375. 

2) Discuss the enhancement measures that will be used during the reclamation and post 

mining phase of the operation to develop aquatic and terrestrial habitat. 
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RESPONSE: NIA. Refer to Permit 375. 

3) If the applicant's fish and wildlife plan finds it impracticable to provide for enhancement 

of fish and wildlife and related environmental values, the applicant shall provide a 

statement, which establishes why it is not practical to achieve enhancement. 

RESPONSE: NIA. Refer to Permit 375. 

B) The applicant shall provide a statement explaining how impact control measures, management 

techniques, and monitoring methods will be utilized to protect or enhance the following, if they are 

to be affected by the proposed surface coal mining and reclamation operations: 

I) Threatened or endangered species of plants or animals listed by the Secretary of the 

United States Department of the Interior (Secretary) under the Endangered Species Act of 

1973, as amended (16 U.S.C. 1531 et seq.) and their critical habitats. 

RESPONSE: NIA. Refer to Permit 375. 

2) Species such as eagles, migratory birds or other animals protected by State or Federal 

law, and their habitats; or other species identified through the consultation process 

pursuant to 62 lll. Adm. Code l 784.21; or 

RESPONSE: NIA. Refer to Pennit 375. 

3) Habitats ofunusually high value for fish and wildlife, such as wetlands, riparian areas, 

cliffs supporting raptors, areas offering special shelter or protection, reproduction and 

nursery areas) and wintering areas. 

RESPONSE: NIA. Refer to Permit 375. 

4) For the Indiana Bat, Myotis sodalis, include an assessment of potential or known breeding 

and/or wintering habitat in the proposed pennit area. Identify any mitigation measures 

nccessar; to prevent loss of critical habitat, and to prevent potential "taking" (killing) of 

the animal, i.e., restricting timber removal to those seasons when the bat is not present in 

Illinois. 

RESPONSE: NIA. Refer to Permit 375. 

4) Pond, impoundments, banks, darns and embankments. 

A) Permanent impoundments, including sedimentation ponds, must be authorized by the Regulatory 

Authority based upon the requirements of Section 1817.49(a) and (b). 

RESPONSE: Refer to Attachment IV.7.F. for design details of the sediment ditches. 

I) Include sufficient design data and calculations to substantiate that the design is in 

accordance with SCS engineering standard 378 11Ponds 11 or SCS technical release #60 
11 Earth Dams and Reservoirs 11

• 

2) Provide evidence that water quality is to be suitable for the intended use. 

3) Indicate the relationship of the impoundment to the post-mining land use. 
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4) Describe methods of dropping surface runoff over excavated impoundment sideslopes. 

Discuss design criteria to be employed for downdrain structures and perimeter diversions. 

5) Provide plans of access roads and other use related facilities. 

B) Describe proposed reclamation for all refuse disposal areas including timing of final coverage, 

depth of final cover, restoration plam1ed for disposal area and restoration planned for borrow 

areas. 

RESPONSE: The following narrative has been taken from Pennit 375. 

Slurry cells will be removed by covering the final slurry surface with coarse refuse 

or other appropriate material to prevent future impoundment of water or slurry. 

Coarse refuse materials will be reclaimed by covering with soil material and 

vegetated to a wildlife land use. Prior to covering, the refuse materials will be 

S:::..-,-,n11"'u.l ,;:;,-,.J ,;:..,,..t-.-~,.l .i:-~- ....... ~..:1 -··,..,...1u,.,.~ ..... g ..... ,..,.+=n+'al to de+omu·ne the amount nf' 
....,_ ,r- ,., LU. U c.ulCLlJL.CU .l.Ul a.v1u-y.Lvu. V.LU _l-JVU,,J. LJ. I-',,, .L .u h VJ.. 

lime necessary to neutralize any acid generation. Sufficient lime will be spread on 

the final refuse surface and incorporated into the refuse prior to covering with soil. 

At a minimum, all acid-producing materials, including coal refuse material, will 

be covered with four (4) feet of non-toxic, non-combustible soil materials. 

Borrow areas used as sources for cover material will be graded to approximate 

original contour to blend into the surrounding topography and revegetated in 

accordance with the proved post-mining land use plan. 

C) If any structure is 20 feet or higher or impounds more than 20 acre-feet, provide a stability analysis 

of each structure which shall include strength parameters, pore pressures, and long-term seepage 

conditions. Also: to be included is a description of each engineering design assumption and 

calculation with a discussion of each alternative considered in selection design parameters and 

construction methods. 

RESPONSE: Refer to Attach.'11ent IV.6.D. 

D) Submission ofMSHA certification documents for a detailed design plan shall satisfy the 

requirements, in so far as, the MSHA informational and design standard requirements are 

duplicative of the requirements. 

RESPONSE: Refer to Attachment IV.6.D. 

5) Area closure or abandonment. 

A) Describe all reclamation efforts to be expended to satisfy the requirements of abandonment. If an 

exemption request is to be made, it should be included. 

1) Include the timing to meet the final grading and revegetation requirements. 

2) Include a description of the final graded slopes, and the type of seed and seeding. 

3) Explain final coverage of treatment of toxic areas and locate all borrow pits. 

RESPONSE: NIA. Refer to Permit 375. 
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B) Describe in detail a rehabilitation design plan for each siltation structure, diversion, impoundment 

and treatment facility to be implemented and completed prior to abandonment. Any departures 

from detailed design plan requirements must be designated as such and be accompanied by 

supporting documentation. 

RESPONSE: Upon permanent cessation of operations, rehabilitation of structures will be 

evaluated individually. In the event a structure needs rehabilitation, design plans 

will be submitted to the Department for approval. Items to be considered include, 

but are not limited to, accumulated sediment volumes, condition and functionality 

of outlet devices, condition of vegetation or other surface protection, and long­

term stability of cut and fill slopes. Structures meeting MSHA requirements will 

be abandoned in accordance with plans approved by the MSHA District Manager. 

6) Perennial and Intermittent Stream Diversion Note: If stream diversion is not planned, indicate N/A. 

RESPONSE: N/ A. Diversions of perennial and inlermillent streams are not proposed. 

A) Overview, Alternative, Justification: 

I) Discuss in detail the reasons for diverting the stream. Include justification and possible 

alternatives to relocating it. 

2) Discuss the general overview of the proposed diversion project. General infonnation 

should include: temporary, permanent; time length of diversion; single phase, multiphase; 

restore on placeland, restore in approximately original location after mining; etc. 

B) Pre-disturbance information 

I) The following general information shall be provided for the stream to be diverted: 

a) Name of the stream to be diverted, 

b) Classification (intem1ittent, perennial), 

c) Total length of segment affected, 

d) Total drainage area of existing stream at the point where relocation begins 

(miles) and ends (miles), 

e) Depth of the water table adjacent to the stream and yearly fluctuation. 

2) An aerial photograph or map (scale at l in -400 ft or other approved scale) shall be 

provided illustrating the following for the existing stream: 

a) Existing stream channel and adjacent land use, 

b) Watershed limits upstream of the proposed relocation, 

c) Proposed pennit area; property boundaries, 

d) An outline of the l 00-year and 2-year frequency flood plains along the existing 

channel; include the acreage inundated by each storm event, 
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e) Locations where representative cross-sections have been taken 

f) Riparian habitat (vegetation), 

g) Riffles, list total number and locate on the map or photo, 

h) Pools; list total number and locate on the map or photo, 

i) Meanders; list total number and locate on the map or photo. 

3) Plan-profile and cross-sectional drawings of the existing stream shall be provided showing the 

following information: 

a) Stream bed and significant drops, 

b) Water surface at low flow, 

c) Water surface at the I 00 year and 2 year flood event. 

Include the calculated flow rate (cfs) and velocity (ft/sec) at the representative locations for low 

flow and the I 00-year flood conditions. 

4) Describe the habitat of the existing stream including the following information at a minimum: 

a) Channelization or other disturbances, 

b) Shade provided by stream bank vegetation, 

c) Stream substrate composition, 

d) Steepness and elevation of the banks, 

e) Riparian vegetation (species, relative abundance), 

f) Aquatic vegetation (species, relative abundance), 

g) Potential Indiana bat habitat shall be addressed with a plan to prevent "taking" of the 

animal during breeding seasons. 

C) The following design and construction plan information shall be provided for TEMPORARY 

STREAM CHANNEL DIVERSIONS. If none are proposed, indicate NIA. 

1) The following estimated construction planting dates shall be provided: 

a) Begin construction 

b) End construction 

c) Begin planting 

Give a detailed description of the construction practices to be followed, and the 

equipment to be employed. 
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2) After stabilization of the temporary diversion and prior to diversion of the existing stream 

into the temporary stream channel, the applicant will be required to contact the 

Department and gain approval. The applicant shall provide an estimation of the date 

when erosion control structures and vegetation will be sufficiently established to allow 

diversion of the water into the temporary channel. 

3) Discuss the erosion control practices to be followed during construction of the temporary 

diversion and the features of the proposed channel which will help minimize erosion of 

the stream banks in the future. Discuss the necessity, if any, of using a stilling basin to aid 

in reducing siltation. 

4) Discuss the impacts the temporary diversion ditch will have on downstream water quality, 

biological communities and water users and describe a monitoring program to measure 

these impacts. 

5) Describe reclamation of temporary stream diversions when no longer needed. 

6) A detailed revegetation plan shall be proposed, including soil preparation procedures, 

plant species and rates, fertilizer rates and mulching rates. 

7) Describe how the temporary diversion ditch spoil will be handled to minimize the impact 

on the sun-ounding area. 

8) Provide an aerial photo or map (scale of 1 in= 400 ft) illustrating the following: 

~) Proposed temporary stream channel diversion. 

b) Proposed spoil locations. 

c) An outline of the I 0-year frequency flood plain along the proposed temporary 

diversion. 

d) Locations where representative cross-sections have been taken. 

9) Design information shall be provided as follows: 

a) Plan-profile drawings clearly depicting locations and flow line slopes. 

b) Sufficient cross-sections to depict side slopes and inflection points such as cuts 

and fills. 

c) A clearly outlined drainage area which the temporary diversion ditch will serve 

including hydrologic characteristics such as slopes, soil types, vegetative cover, 

etc. 

d) Detailed calculations of runoff volumes from the drainage area upon which to 

base ditch sizing calculations. 

e) Detailed ditch sizing calculations to demonstrate the projected temporary stream 

channel diversion ditch is adequate to convey the 10-year 24 hour storm event 

pursuant to Sections 1817.43( c) and (f). 

D) The following design, construction and restoration plan information shall be provided for the 

PERMANENT RESTORED STREAM~--- or the PERMANENT RELOCATED 

STREAM CHANNEL~--~·• which ever is applicable. Check the appropriate category. 

Revisedbysm, UCM-1-PartV, Version 1/91,page 10 
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1) The following estimated construction dates shall be provided: 

a) Begin construction 

b) End construction __________ _ 

c) Give a detailed description of the construction practices to be followed, and the 

equipment to be employed. 

d) A program shall be established to regularly report on the progress of the 

permanent stream channel reconstruction including as-built designs of the 

channel and flood plain and a description of habitat restoration. Discuss the 

timing and content of the proposed restoration progress report program. 

2) Describe how the new channel spoil will be graded and handled to minimize the impact 

on the surrounding area, including the flood plain capacity, flooding and the riparian 

zone. 

3) After the restored channel is adequately stabilized and prior to diversion of the temporary 

diversion ditch into the permanently restored stream channel, the applicant will be 

required to contact the Department and gain approval. The applicant shall provide an 

estimation of the date when erosion control structures and vegetations will be sufficiently 

established to allow diversion of the water into the permanent channel. 

4) Discuss the erosion control practices to be followed during construction of the permanent 

stream restoration and the features of the proposed channel when will help minimize 

erosion and enhance stability of the stream banks in the future. 

5) Discuss the impacts the permanently restored stream channel will have on downstream 

water quality, biological communities and water users and describe a monitoring program 

to measure these impacts. 

6) Provide an aerial photo or map (scale of 1 in = 400 ft) illustrating the following: 

a) Proposed permanently restored stream channel, 

b) Proposed spoil locations, 

c) An outline of the 100-year and 2-year frequency flood plains along the proposed 

permanent restored channel, 

d) Locations where representative cross-sections have been taken, 

e) Riparian habitat (vegetation), 

f) Riffles; list total number and locate on the map or photo, 

g) Pools; list total number and locate on the map or photo, 

h) Meanders; list total number and locate on the map or photo, 

7) Design information shall be provided as follows: 

a) Stream bed and significant drops, 

Revised by sm, UCM-1 - Part V, Version 1/91, page 11 
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b) Water surface elevations at low flow, 

c) Water surface elevations at the 100-year and 2-year floods, 

d) Gradeline for the proposed restored stream channel, 

e) Plan-profile drawings clearly depicting locations and flow line slopes, 

f) Sufficient cross-sections to depict side slopes and inflection points such as cuts, 

fills, curves and straight sections, 

g) A clearly outlined drainage area which the permanent channel will serve 

including hydrologic characteristics such as slopes, soil types, vegetative cover, 

etc., 

h) Detailed calculations of runoff volumes from the drainage area upon which to 

base channel sizing calculations, 

i) Detailed channel sizing calculations to demonstrate the projected permanent 

channel and flood plain are adequate to covey the I 00-year 24 hour storm event. 

j) Include the calculated flow rate (cfs) and velocity (ft/sec) at the representative 

locations for low flow and the I 00-year flood condition. 

8) Describe other habitat restoration methods to be employed as follows: 

a) Provide typical plans, maps and drawings for boulder deflectors, check dams, 

cun-ent deflectors or other in~stream habitat structures, if any, 

b) Provide typical plans, profiles and cross-sections for proposed floodplain 

potholes and/or wetlands, if any, 

c) A detailed revegetation plan shall be proposed, including soil preparation 

procedures, plant species and rates) fertilizer rates and mulching rates. Provide 

details on riparian habitat revegetation including a discussion of the herbaceous 

ground cover, woody species to be planted and the number and distribution of 

the stems to be planted. The riparian zone must be reclaimed to forest with a 

minimum of 450 trees/acre necessary for bond release, 

d) If the restored stream will traverse inclines or final cuts, provide measures to be 

employed to enhance the diversity of the impoundments. 

7) Are coal processing wastes proposed to be returned to abandoned underground workings? 

Yes _____ No -~X~--

Ifthe response above is yes, provide information required under 62111. Adm. Code 1784.25(a) through (f). 

Revised by sm, UCM-1 - Part V, Version 1/91, page 12 



R20580

PARTV ATTACHMENTV.1.B-RECLAMATION COST ESTIMATE 



R
20581

/""\ 

ATTACHMENTV.1.B 
REFUSE AREA 

RECLAMATION ESTIMATE 
PERMIT No. 375 

Coal Refuse Disposal Facility No. 2 

Number Width Length Height Description Units Price COST 

Backfill Phase 5 1 1813 ·1959 3 Cover Slurry Pool 394,630 Yards 

Backfill Phase 7 1 1011 1354 3 Cover Slurry Pool 152,099 Yards 

Coal Base Backhaul Cover Slurry Pool -60,000 Yards 

Railroad Ballast Backhaul Cover Slurry Pool -16,859 Yards 

Plant Road Backhaul Cover Slurry Pool -16,908 Yards 

Plant Pad Backhaul Cover Slurry Pool -24,444 Yards 

Plant Supply Yard Backhaul Cover Slurry Pool -2,889 Yards 

Plant Parking Backhaul Cover Slurry Pool -1,778 Yards 

Intake Shaft Backhaul Cover Slurry Pool -556 Yards 

Mine Office Backhaul Cover Slurry Pool -9,556 Yards 

Yards needed from Coarse Refuse Borrow 413,740 Yards 1.5 $620,610 

Phase 5 Soil Cover 1 2473 2382 2.5 Soil Cover 545,434 Yards 1.5 $818,151 

Phase 5 Top Soil 1 2473 2382 1.5 Topsoil Cover 327,260 Yards 1.5 $490,891 

Phase 7 Soil Cover 1 1187 1728 2.5 Soil Cover 189,920 Yards 1.5 $284,880 

Phase 7 Top Soil 1 1187 1728 1.5 Topsoil Cover 113,952 Yards 1.5 $170,928 

Lime Phase 5 1 1813 1959 7 7 Tans per Acre 82 Acres 28 $2,283 

Lime Phase 7 1 1011 1354 7 7 Tans per Acre 31 Acres 28 $880 

Revegetate Phase 5 1 1150 2100 1 Revegetate 55 Acres 500 $27,720 

Revegetate Phase 7 1 850 1300 1 Revegetate 25 Acres 500 $12,684 

Topsoil from Future Refuse Area (Addressed in separate !BR application) $0 

Revegetate Future Refuse Area (Addressed in separate !BR application) $0 
TOTAL $2,429,027 

Alt. V.1.B-Reclamation Estimate.xls:Refuse Phase 3-7 4/24/2007 
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Alliance 0 
Consulting, Inc. 

Engineers • Constructors • Scientists 

3.20 ACRES FOR 

1386·/07 
~ Ja;tc__ -10 - 19 ✓ 01 

WATER RECOVERY BOREHOLE(S) 

INCIDENTAL BOUNDARY 
REVISION APPLICATION 

FOR PERMIT NO. 375 

WILLIAMSON COUNTY, IL 
POND CREEK MINE NO. 1 

Prepared for 

WILLIAMSON ENERGY LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B07-363-1413 
SEPTEMBER 2007 

Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 
Beaver, WV 25813-9502 

Telephone: (304) 255-0491 
Fax: (304) 255-4232 
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Illinois Department of 
Natural Resources 
One Natural Resources Way· Springfield, Illinois 62702-1271 
http ://dnr.state.i\.us 

Mr. Michael J. Beyer 
Williamson Energy, LLC 
P.O. Box 99 
Johnston City, IL 62951 

Re: Permit No. 375 

December 10, 2007 

Incidental Boundary Revision No. 10 

Dear Mr. Beyer: 

"13f:G·/07 
~ cQJ,__ J o-19·07 

Rod R. Blagojevich, Governor 

Sam Flood, Acting Director 

The appropriate Department technical staff have reviewed the proposed incidental boundary 
revision dated September 5, 2007; and supplemental information dated November 5, 2007, 
submitted by Williamson Energy, LLC for Pond Creek No. 1 Mine, Permit No. 375. The request 
would add 3.20 acres to conduct surface coal mining activities. The additional acres would be 
used for drilling two 24" dewatering boreholes for underground pumpage. 

The Department finds Williamson Energy, LLC has demonstrated in its request, and field 
inspections by the Department's field representative have confirmed that these areas (3.20 ac.) 
meet the requirements for an incidental boundary change as outlined in 62 Ill. Adm. Code 
1774.B(d). Section l 774.13(d)(6) publication requirements have been met. 

62 Ill. Adm. Code 1817.46( e) allows the Department to grant exemptions from the requirement 
to pass all disturbed drainage through a siltation structure if: 

1) the disturbed area within the total disturbed area is small; and 

2) Alternate sediment control measures as described in Section 1817.45(b) are used 
in lieu of a siltation structure; and the permittee demonstrates that siltation 
structures are not necessary for drainage from the disturbed area to meet the 
effluent limitations and water quality standards for the receiving waters set forth 
inl817.42. 

The Department has determined that the area delineated meets the criteria established in Section 
1817.46(e) and hereby grants an exemption from the use of a sedimentation pond. 

The fee for the area will be $80.00. The fee is comprised of $80.00 for non-surface mining area 
($5/acres x 3.20 acres x 5 years the bond is in force). 

Printed on recycled lllld recyclable paper 
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Mi. Michael J. Beyer 
Permit No.375 
Incidental Boundary Revision No. I 0 
Page2 

The bond for the area will be $27,140.00. Copies of bond form SCML-2 have been enclosed for 
your use. 

Upon receipt by the Department of the fee and bond, plus forwarding two complete copies of 
your request letter and map(s) to Ronald Morse, Illinois Environmental Protection Agency, 2309 
West Main Street, Marion, Illinois 62959, mining activities on these 3.20 acres may commence, 
following Department approval. 

All conditions and provisions contained in the approved permit also apply to this revision. 

Approval from this agency does not relieve Williamson Energy, LLC from obtaining approval 
from other agencies requiring such. 

Should you have any questions, please contact Darin Martin at our Benton office. 

SKF:DM:gr 
Enclosure 
cc: D. Martin . 

R. Morse/ 
OSMRE 

. M. Parrish 

11260824.wpd 

7ud'U--
Scott K. Fowler, Supervisor 
Land Reclamation Division 
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C 

Alliance LJl 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Larry Crislip 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
Mine Pollution Control Program 
2309 West Main Street 
Suite 116 
Marion, IL 62959 

September 5, 2007 

Request for Incidental 
Boundary Revision for 3.20 Acres 

Williamson Energy LLC - Permit No. 375 
Porid Creek Mine No. 1 

Williamson County, Illinois 

Dear Mr. Crislip: 

Project No. B07-363-1413 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting two copies of 
a 3.20 acre non-contiguous incidental boundary revision to add a water recovery borehole site and 
infrequently used access road. Please refer to the enclosed incidental boundary revision form, 
narrative, revised reclamation estimate spreadsheet and associated maps. 

Please be advised that an original and two copies of this IBR application has been sent' to IDNR. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

Stephen M. Sutp 
Project Manager 

SMS:wmb 
Enclosures 

i~(n~~w 
. SEP O 6 2007 

IL Env1ru, .. ... . , •. 1 • i ..,,..,..,.,..,o1 i~ 
MARION REGIONAL OFFICE 

(, cc: James Ph.gn1ey, Mach Mining w/enclosures 

FILE: 07363-02 

124 Philpott Lane • Ra leigh County Airport Industrial Park • Beaver, WV 258 13-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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3.20 ACRES FOR 
WATER RECOVERY BOREHOLE(S) 

INCIDENTAL BOUNDARY 
REVISION APPLICATION 

FOR PERMIT NO. 375 

WILLIAMSON COUNTY, IL 
POND CREEK MINE NO. 1 

Prepared for 

WILLIAMSON ENERGY LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B0?-363-1413 
SEPTEMBER 2007 
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State of Illinois 
Department of Natural Resources 

Office of Mines and Minerals 
Land Reclamation Division 

One Natural Resources Way 
Springfield, IL 62702-1271 

APPLICATION FOR SURFACE COAL MINING AND RECLAMATION OPERATIONS 
INCIDENTAL BOUNDARY REVISION IBR-1 

PARTI 

DATE: _____________ _ 

NOTICE: This state agency is requesting disclosure of information that is necessary to accomplish 

the statutory purpose as outlined under Ill. Rev. Stat. 1987 Ch. 96 1/2, par. 7901.01 et seq. 

Disclosure of this information is voluntary, however failure to comply may result in this form not 

being processed. This form has been approved by the Forms Management Center. 

I) A) General Information 

(±)(-We )(The) Williamson Energy LLC 
(Name of Company, Corporation, Partnership or Individual) 

P.O. Box 99. Johnston. Citv. IL 62951 (618) 983-3020 
(Address) (Telephone Number) 

hereby submit application for an Incidental Boundary Revision to Penni! --~3'-'7~5~_ 

Name of Mine Pond Creek No. l. 

MSHA No. __ 1""'1'--"'"'03""'1'-4'-'1 ____ _ 

I, ------------'-'M""i"'c"'h""ae""l'--'J'-'.-"B<.Oe'-'v'-"e"-r _____________ under penalty 
(vice president or his duly authorized representative under the existing permit) 

of perjury declare that all information provided in this application is true and correct to the best of 

my knowledge. 

CEO 
a 1 \ U ' ,._J Title 

Surface Area: 
ADDITIONAL ACRES REQUESTED 3.20 EXISTING PERMIT ACREAGE 576.85 
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B) Indicate the type of disturbance and associated acreage. 

2) A) 

Type of Disturbance Existing Permit !BR 

Area Stripping 20.13 0 

Mine Waste Areas 277.39 0 

Processing Areas 
& Support Facilities 71.21 1.84 

Access, Haul Roads 
& Transport Facilities 18.16 1.36 

Soil Storage Areas 75.70 0 

Diversions 32.85 0 

Coal Recovery 
(Gob & Slurry) 0 0 

Other 30.46 0 

Not to be Disturbed 37.19 0 

Provide name and address of every legal or equitable owner of record of the !BR 

area. 

Total 

20.13 

277.39 

73.05 

19.52 

75.70 

32.85 

0 

30.46 

37.19 

RESPONSE: Williamson Development Company LLC, P. 0. Box 99, Johnston City, IL. 62951. 

B) Provide name and address of the owner ofrecord for all surface and subsurface areas 

contiguous to any part of the proposed !BR area. 

RESPONSE: Refer to Attachment Part I.2.B. 

C) Show location of owners ofrecord of those lands, both surface and subsurface, 

included in or contiguous to the !BR area on premining land use map or another 

map, if necessary. 

RESPONSE: Refer to Map 6 S.F .. 

3) Provide name and address of any holder of record ofleasehold interest for the !BR area. 

RESPONSE: Refer to Attachment Part I.3. 

4) Affidavits, Certifications 

A) Complete affidavit regarding applicant's legal right to enter and begin surface coal mining and 

reclamation operations in the !BR area and whether that right is the subject of pending litigation. Identify 

the documents upon which affidavit is based by type and date of execution and identify specific lands to 

which each document pertains and explain the legal rights claimed by the applicant (1778.IS(a)). If the 

private mineral estate to be mined has been severed from the private surface estate, provide copies of the 

documents required under Section 1778. l S(B)( 1)-(3). On the permit map or other designated map show 

the boundaries of land within the permit area upon which the applicant has the legal right to enter and 

begin surface mining activities. 
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RESPONSE: Refer to Attachment Part I.4.A. 

B) Complete certification for engineering aspects of the application. In addition to the general certification, 

three specifi~ certifications are included which are applicable only if the box in front of each is marked. 

The first two cover special permit requirements and should be marked only when they occur for the 

proposed permit. The third certification covers the Illinois Environmental Protection Agency permit 

requirements. In most cases, an Illinois registered engineer will be required to certify IEPA permit 

requirements. Except as otherwise provided all maps, plans and cross-sections included in the permit 

application shall be prepared by, or under the direction of, and sealed by a qualified registered 

professional engineer licensed under the Illinois Professional Engineering Act, a qualified registered 

structural engineer licensed under the Illinois Structural Engineering Act or if authorized by state law, a 

qualified registered professional land survey or licensed under the Illinois Land Surveyors Act with 

assistance from experts in related fields. 

RESPONSE: Refer to Attachment Part I.4.B. 

5) Areas Designated Unsuitable for Mining 

A) Does proposed !BR area include --

(]) Lands within boundaries of the National Park System, National Wildlife Refuge System, National 

Recreation Areas, etc. [Section 1761.11 (a)]? 

Yes _____ No -~X'-"-----

(2) National forest land? 

Yes _____ No_~X~--

(3) Any land which will adversely affect any publicly-owned park or places included in or eligible for 

listing in the National Register of Historic places, etc. [per 62 Ill. Adm. Code 1761.1 J(a)(3) or Section 

10, (B)(C) of the SCM-1? 

Yes _____ No _ _,_X,_ __ 

lfyes, complete Part II, Section 10, (B) & (C) of the SCM-1 or the UCM-1 Application. 

(4) Any public roads which are to be removed, relocated or temporarily closed? 

Yes_~X~ __ No ____ _ 

Indicate on the pre-mining land use map or other designated map the location of the public roads 

and attach a copy of the written agreement from the appropriate authority authorizing the relocation, 

removal or temporary closure. Describe the measures to be used to insure that the interest of the 

public and land owners affected will be protected. 

RESPONSE: NIA 

B) Will proposed !BR area be located --

(I) Within JOO feet of the right-of-way line of any public road? 

Yes X No ____ _ 

If yes, explain proposed procedure for complying with regulation section 1761.11 ( d), 

including request for variance, ifrelevant. Provide location of public roads on pre-mining 
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land use map or other designated map. Describe the measures to be us~d to insure that the 
interest of the public and land owners affected will be protected. 

RESPONSE: A variance is requested to affect acreage within 100 feet of the outside right of way 
of Thom Road (refer to Map 6 S.F., Operations Plan Map (Surface Facilities). The 
anticipated surface affects will be the ingress and egress to the infrequently used 
access road; 

The public notice may provide for a public hearing in accordance with Section 
1761.14. The proposed public notice will include notice of affecting within 100 feet 
of the outside right of way oftl1e aforementioned roads. The Department may 
provide a finding that the interests of the affected public and landowner will be 
protected as required by 1761.11 (d)(2)(B). 

The applicant will also obtain tlie necessary input and approvals from the owners of 
public roads where the aforementioned proposed surface mining affects will be 
witliin 100 feet of tlie outside right of way of public roads to further assure that 
surface mining affects will not interfere with visibility of traveling public, and 
driveway/access road entrances meet tlie requirements oftlie owner of the public 
road. 

(2) Within 300 feet measured horizontally from any occupied dwelling? 

Yes ____ No_--"-X,,__ __ 

If so, is waiver provided meeting requirements of Section 1761.15? 

(3) Within 300 feet measured horizontally of any public building, school, church, community or 
institutional building or public park? 

Yes ____ No __ X,.... __ 

(4) Within 100 feet measured horizontally ofa cemetery? 

Yes _____ No_--"-X,,__ __ 

C) Are valid existing rights (per 1761.11) claimed for any part of the IBR area? 

Yes _____ No _ _£X,,_ __ 

If yes, provide documentation to substantiate claim. 

D) Provide a draft copy of the proposed newspaper notice and name of local newspaper of general circulation 
in which advertisement of the application will be published, per 62 Ill. Adm. Code l 774.13(d)(6). 
Certification of publication is to be furnished to the Department and must be received prior to Department 
approval of the IBR. 

RESPONSE: Refer to Attachment Part I.5.D. 
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ATTACHMENT PART 1.2.B 



R
20595

/UlllJ\ondll~l,\J\111.2.0. 

8408J00-_Q03 JW_!!:.LIA_MS.QN D_!;:VE~OPt-..1_EN1 CO,_LLG_jPO__»O_X_99_,_ JO_!-IN§_TON_ CITY 

8408200-004 [EDWARDS_,_ LARRY B. 20804 THORN RQAD TH_9MP_SO}!_V1Ll,_E 

8408200-006 I WILLIAMSON DEVELOPMENT CO, LLC _IPO _BOX_ 99 JO_HN~TOt:!_ ClTY 

IL 629~2 J 8408700-002 ] WILLIAMSON DEV_fil,OPt,iENT COMPANY _1.LC 

IL 62890 ] 8408700-003 I WI_LLIAM~N 12._EVE_!..OPMENT COMP t\_NY l,.LC 

IL 62952 I 8408700-002 I WlLLl_bM_~N_Q_EV~LOPfytENT CO_MPANY !:,LC 

I 
I 
~ 

N 
b:J 
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ATTACHMENT PART 1.3 
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Attachment Part I 3 

( 
MINERAL GRANTOR 

OWNER OF DOCUMENT OF 

RECORD TYPE RIGHT 

Independence Land, Inc. Deed Williamson Development 
Comnanv, LLC 

Williamson Development Lease Independence Land, Inc. 

Comnanv, LLC 
Williamson Energy, LLC Snb-lease Williamson Development 

Comnanv, LLC 
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ATTACHMENT PART 1.4.A 
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Attachment I.4.A 

(!)(-We) -------'-M'-""ic,,hc,;ae"'lc"J~. ,eBece.r.v"'er~--------------------
(Individual or Individuals) 

under penalty of perjury declare on behalf of the applicant.~. ----~W=il"'li~arn=s~o~n'-'E~n~e~r'--'gy'-'-'L=L~C~-~ 
that said applicant has valid documents which bestow upon the applicant a legal right to enter and commence surface 

coal mining and reclamation operations upon lands contained in the proposed IBR area, and such legal right is not in 

any way the subject of pending court litigation. 

Dated this--~-~--- day of__,_/4,c_:,u~f1-' .:...· ____ __,, ..2..CX> 1 . 
(/ 

State of /41 e J -r 01.& ,.J; A 

County of X-1 L EiC/( 

sigr;rure ffitle 

Signed by and subscribed to before me on -~/4-=~~;,,~: <l.'-''J'---'-7-~2"-"J~_,2-~~"--_o_;,_ _______ _ 
(date) 

(name of person) 

(Signature of Notary Public) 
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ATTACHMENT PART 1.4.B 

l 
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C 
Attachment I.4.B. 

ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attachments, and supplements was done 

by me or under my direct supervision. 

I further certify to the best ofmy knowledge all such design is in accordance with all applicable local, state and federal 

laws, rules and regulations. I have placed an "X" in the box below if that 

item is relevant. 

D Whereas the Reclamation Plan calls for an alternative land use, I also certify the plans to conform to applicable 

accepted standards for adequate land stability, drainage, vegetative cover, and aesthetic design appropriate for 

the post-mining use of the site. 

D Whereas the operation proposes disposal of spoil or waste materials in areas other than mining workings or 

excavations, I also certify such fills are designed in accordance with recognized professional standards and all 

applicable laws. 

Certification of Illinois Environmental Protection Agency-35 Ill. Adm. Code 405.104(a) Permit. In my 

professional judgement, the plans and specifications submitted as part of this application describe an operation 

which will meet all applicable effluent and water quality standards. I certify that I am familiar with all of the 

plans, specifications, reports, and maps submitted as part of this application and that said plans, etc. are 

accurate insofar as they represent existing conditions. 

Claudio E. Yon 062-050632 

Name 

Alliance Consulting. Inc. 
Firm 

Illinois Registration Number (Seal) 

(304) 255-0491 
Phone Number 

124 Philpott Lane. Beaver. West Virninia 25801 

Address 

Date 7 / 
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ATTACHMENT PART 1.5.D 
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Attachment 1.5.D. 

PUBLIC NOTICE 

Pursuant to the Surface Coal Mining Land Conservation and Reclamation Act (PA-81-1015, as 

amended) and the Rules and Regulations of the Act, Williamson Energy LLC, P. 0. Box 99, 

Johnston City, IL 62951 hereby gives notice that on ___________ 2007, an 

incidental boundary revision (IBR) has been submitted to the Illinois Department of Natural 

Resources, Office of Mines and Minerals, Land Reclamation Division, One Natural Resources 

Way, Springfield, IL 62702-1271. The IBR application is for 3.20 acres located in Williamson 

County, Section 8, Township 8 South, Range 4 East. 

Approval is also requested to operate within 100 feet of the outside right-of-way of public road 

(Thom Road) which are located as follows: 

Thorn Road along the southern side of the northeast quarter of Section 8, Township 8 South, 

Range 4 East; 

Activities will include developing an infrequently used access road to a water recovery borehole. 

No mining operations are proposed within 100' of the outside right-of-way of the above referenced 

road. 

Copies of the application are on file with the Illinois Department of Natural Resources, Office of 

Mines and Mineral, 503 East Main St., Benton, Illinois 62812, and the Springfield, Illinois Office. 

Copies of the application are on file with Illinois Department ofNatural Resources, Office of Mines 

and Minerals. Written comments concerning the operations should be addressed to the Office of 

Mines and Minerals, Land Reclamation Division at the address above, no later than 7 days from the 

date of this notice. There shall be a fourteen day period for requests for public hearings concerning 

operations within 100 feet of Thom Road. 
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PART II 
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/ 

L 

PARTII 

PREMINJNG INFORMATION 

Premining information is to be displayed on premining land use map unless otherwise indicated. 

l) Describe how the !BR area perimeter will be marked and discuss the method or system employed to locate 

permit area perimeter and set markers along it. Designate a reference point outside the !BR area if different 

then the original permit. Provide a description of the reference point and a sketch relating the reference point to 

the !BR area perimeter. 

RESPONSE: The perimeter of the permit area will be delineated by using PVC or metal post and 

the posts will be located within eye sight of one another. A reference point will be 

located at the approximately 0.82 miles east of the intersection of Jordans Fort Road 

and Thom Road. 

2) Explain and locate areas where the !BR is contiguous to an existing permit. 

RESPONSE: The IBR area will be located north of the Thorn Road and approximately 0.82 miles 

east of the intersection of Thom Road and J ordans Fort Road. 

3) Give the acreages of each land use within the proposed !BR and existing permit area, employing land use 

categories of Section 1701.5 listed below, and delineate on premining land use map existing land uses in the 

proposed permit area and adjacent to it. Include on the premining land use map the location of all buildings and 

identify the current use of these buildings. 

4) 

Pre-Mine Land Use Existing Permit IBR Total 

Cropland 471.00 3.20 4.74.20 

Pasture land 0 0 

Grazing land 0 0 

Forestry 101.86 0 

Residential 2.55 0 

Industrial/Commercial 

Recreation 0 0 

Fish and Wildlife Habitat 0 0 

Developed Water Resources 1.44 0 

Undeveloped land 0 0 

Soils Information Map 

A) Does the submitted soils map represent a map developed by the National Resources 

Conservation Service (NRCS)? 

Yes X No. ____ _ 

If no, explain. 

0 
0 

101.86 

2.55 

0 
0 

1.44 

0 

B) Delineate on the soils map(s) the area which will incur actual mining (removal of overburden and/or 

deposition of overburden for the extraction of coal). 

RESPONSE: Refer to Attachment II.4. 

C) Are any of the identified map units correlated as prime farmland by NRCS criteria? 
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Yes X No ____ _ 

If yes, explain and provide documentation to meet the requirements of Section 1785.17, if a 

determination for grandfathering and/or negative determination is sought. If prime farmlands exist 

which will not meet the exemption criteria described above, the approved prime farmlands restoration 

plan must be followed. 

RESPONSE: Refer to Attachment II.4. 

D) Submit, by completing soils information chart, acreage totals of each map unit (soil type and slope 

classification) and land use capability classes in the !BR area and the percent slope range of each lettered 

slope classification used on the soil map. 

RESPONSE: Refer to Attachment II.4. 

E) Provide, by completing soil information chart, acreage for each of the map units of high capability land 

(including grandfathered and negatively determined prime farmland) and non-cropland capability land 

with respect to areas which will be mined and areas which will incur other forms of disturbance (i.e., 

roads, ditches, etc.). Identify and provide map unit acreage values,if any, for areas which will not be 

disturbed. 

RESPONSE: Refer to Attachment II.4. 

F) Are selected overburden materials proposed to be used in lieu of or as a supplement to the A-horizon? 

Yes ___ No __ X=--

Ifyes, provide the appropriate information required under l 780. l 8(b )(4)/1784. 13(b )( 4). 
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USDA United States 
??:Z777 Department of 

Agriculture 

'°' NRCS 
Natural 
Resources 
Conservation 
Service 

A product of the National 
Cooperative Soil Survey, 
a joint effort of the United 
States Department of 
Agriculture and other 
Federal agencies, State 
agencies including the 
Agricultural Experiment 
Stations, and local 
participants 

Custom· Soil Resource 
Report for 

Williamson 
County, Illinois 
Permit 375 - 3.20 IBR Area 
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USDA = 

Soil Map-Williamson County, Illinois 
(PERMIT 375 - 3.20 IBR AREA) 

MAP LEGEND MAP INFORMATION 

Area of Interest (ADI) 

D Area of Interest (AOI) 

Soils 

[_I Soil Map Units 

Special Point Features 

<,J Blowout 

181 Borrow Pit 

* Clay Spot 

♦ Closed Depression 

X Gravel Pit 

Gravelly Spot 

@ Landfill 

A Lava Flow 

... Marsh 

,;., Mine or Quarry 

@ Miscellaneous Water 

@ Perennial Water 

V Rock Outcrop 

+ Saline Spot 

Sandy Spot 

= Severely Eroded Spot 

◊ Sinkhole 

p Slide or Slip 

.,, Sadie Spot 

E Spoil Area 

I) Stony Spot 

Natural Resources 
Conservation Service 

OJ Very Stony Spot 

t Wet Spot 

... Other 

Special Line Features 

"'" Gully 

Short Steep Slope ~- Other 

Political Features 

Municipalities 

• Cities 

D Urban Areas 

Water Features 

Oceans 

,.._, Streams and Canals 

Transportation 

+t+ Rails 

Roads - Interstate Highways 

,,...,, US Routes 

State Highways 

,,..,, Local Roads 

other Roads 

Original soil survey map sheets were prepared at publication scale. 

Viewing scale and printing scale, however, may vary from the 

original. Please rely on the bar scale on each map sheet for proper 

map measurements. 

Source of Map: Natural Resources Conservation Service 

Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 

Coordinate System: UTM Zone 16N 

This product is generated from the USDA-NRCS certified data as of 

the version date(s) listed below. 

Soil Survey Area: 
Survey Area Data: 

Williamson County, Illinois 
Version 4, Jun 19, 2007 

Date(s) aerial images were photographed: 1998 

The orthophoto or other base map on which the soil lines were 

compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shifting 

of map unit boundaries may be evident. 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

8130/2007 
Page 2 of 9 
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0 

Eile Edit Y.iew Fgvontes Iools Help 

@a)~ !~Search ll!Favorites @ Media 0 I !e,.. ~ ra:l ~ 
http://websoilsurvey.nrcs.usda.gov/app/WebS9ilS~~-aspx 

AOI Information 

Name 

Map Unit Symbols r. Use Soil Survey Area Map 
unit Symbols 

r Use National Map Unit 
Symbols 

Area (acres) 284,295.4 

Soil Data Available from Web Soil Survey O© 
Williamson County, Illinois (IL199) 

Soil Maps Version 2, Jun 19, 2007 

Soil Data version 4, Jun 19, 2007 

View! Set AOlj 0 

State f Illinois 

County IWrlliamson ..:J 
(optional) 

Soil Survey Area Williamson County, Illinois 

Show Soil p 
Survey Areas 

Layer in Map 

3 

1il0one 
View 1 Set AOI I 

0 (\ 

-=:.l r.r11• Internet 
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Soil Map-Williamson County, Illinois 

Map Unit Legend 

USDA 

Map Unit Symbol 

2A 

3A 

3B 

3B2 

4B2 

4C2 

5C3 

8D2 

8D3 

I 

8F 

' 
I 10C 
I 

✓ 10D 

12A 

I 

!13A 

i 
13B 

✓ 1382 

148 

1482 

14C2 
I 
' 

✓ 
14C3 

79E 

Natural Resources 
Conservation Service 

I 

Williamson County, Illinois {IL199) 

Map Unit Name AcresinAOI 

Cisne silt loam, 0 to 2 percent 
slopes 

Hoyleton silt loam, Oto 2 
percent slopes 

Hoyleton silt loam, 2 to 5 
percent slopes 

Hoyleton silt loam, 2 to 5 
percent slopes, eroded 

Richview silt loam, 2 to 5 
percent slopes, eroded 

Richview silt loam, 5 to 10 
percent slopes, eroded 

Blair silty clay loam, 5 to 1 0 i 
percent slopes, severely 
eroded 

Hickory silt loam, 10 to 18 
percent slopes, eroded 

I 

Hickory clay loam, 1 Oto 18 ! 
percent slopes, severely 

' eroded ' 
Hickory silt loam, 18 to 35 

percent slopes 

Plumfield silty clay loam, 5 to 1 0 
percent slopes 

Plumfield silty clay loam, 10 to 
18 percent slopes 

' Wynoose silt loam, Oto 2 ' 
percent slopes 

Bluford silt loam, Oto 2 percent ' 
slopes i 

Bluford silt loam, 2 to 5 percent I 
slopes 

1 

Bluford silt loam, 2 to 5 percent i 
slopes, eroded ! 

Ava silt loam, 2 to 5 percent I 
slopes I 

i Ava silt loam, 2 to 5 percent 
I 

I 
slopes, eroded I 

Ava silt loam, 5 to 10 percent ' 
slopes, eroded 

Ava silty clay loam, 5 to 1 0 
percent slopes, severely 
eroded ' 

Menfro silt loam, 18 to 25 I 

percent slopes 
I 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

467.9 

307.7, 

' 284.2 

603.3 

144.8 i 
I 

145.91 

' 
784.9. 

! 
' 
: 

3,150.3 I 
' I 

5,821.4: 

24.1 

10,921.1 i 
' 

5,646.o I 
i 

2,526.2 I 

' 
' 1,490.4 i 
I 

6,753.81 

3,798.0 

19,067.7 

' 2,131.51 

i 
I 

8,918.8 I 

8,212.9 

2.9 i 
I 

PERMIT 375 - 3.20 IBR AREA 

Percent of AOI 

0.2% 

0.1% 

0.1% 

0.2% i 
' ' 

0.1% 

0.1% 

0.3% 

1.1% 

2.0% 

0.0% 

3.8% 

2.0% 

0.9% 

0.5% 

2.4% 

1.3% 

6.7% 

0.7% 

3.1% 

2.9% 

0.0% 

8/30/2007 
Page 3 of 9 
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Soil Map-Williamson County, Illinois 

USDA 
-,a 

Map Unit Symbol 

84A 

109A 

'122B 

122B2 

122C2 

122C3 

i 
[ 12202 

i 

122D3 

122F2 
; 

/ 164A 

164B 

i 164B2 
I 

165A 

214B 

I 

214C2 

214C3 

' i 214D2 

' : 
I 214D3 

I 
I301B 

i 301C2 

301C3 

301D2 

Natural Resources 
Conservation Service 

Williamson County, Illinois (IL199) 

Map Unit Name Acres inAOI 

Okaw silt loam, 0 to 2 percent 
slopes 

Racoon silt loam, 0 to 2 percent 
slopes 

Colp silt loam, 2 to 5 percent 
slopes 

Colp silt loam, 2 to 5 percent 
slopes, eroded 

Colp silt loam, 5 to 1 0 percent 

I slopes, eroded 

[ Colp silty clay loam, 5 to 10 
1 percent slopes, severely 

eroded 

Colp silt loam, 10 to 18 percent 
slopes, eroded 

Colp silty clay loam, 10 to 18 
percent slopes, severely 
eroded 

Colp silt loam, 18 to 35 percent 
slopes, eroded 

' / Stoy silt loam, 0 to 2 percent 
t slopes 

! Stoy silt loam, 2 to 5 percent 
I i slopes 

I Stoy silt loam, 2 to 5 percent 
' i slopes, eroded i 

Weir silt loam, Oto 2 percent 
slopes 

Hosmer silt loam, 2 to 5 percent 

: slopes 

Hosmer silt loam, 5 to 10 
percent slopes, eroded 

Hosmer silt loam, 5 to 10 
percent slopes, severely 
eroded 

Hosmer silt loam, 1 Oto 18 

I percent slopes, eroded 

I Hosmer siltloam, 1 Oto 18 
I percent slopes, severely 

eroded 

Grantsburg silt loam, 2 to 5 
percent slopes 

Grantsburg silt loam, 5 to 10 
percent slopes, eroded 

Grantsburg silt loam, 5 to 1 O 
percent slopes, severely 
eroded 

Grantsburg silt loam, 10to 18 
I 

I percent slopes, eroded 

Web Soil Survey 2.0 
National Cooperative Soil Suivey 

1,081.9 

61.0 

1,143.1 j 

I 
i 

1,175.01 

i 

285.41 

1,191.3 I 

494.6 

328.6 

182.2 

90.6 / 

i 

640.1 I 

322.8 

2s2.o I 

3,875.61 

3,625.8 

3,247.7, 
i 

312.7 

2,052.9 

6,652.0 I 
3,313.8 i 

3,517.91 

' 

13.9 

PERMIT 375 - 3.20 !BR AREA 

Percent of AO! 

0.4% 

0.0% 

0.4% 

0.4% 

0.1% 

0.4% 

0.2% 

0.1% 

0.1% 

0.0% 

0.2% 

0.1% 

0.1% i 

1.4% 

1.3% 

1.1% 

0.1% 

0.7% 

2.3% 

1.2% 

1.2% 

0.0% 

8/30/2007 
Page4 of9 
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Soil Map-Williamson County, Illinois 

USDA --

Map Unit Symbol 

301D3 

335B 

337A 

338A 

339D2 

339D3 

339F 

340C2 

340C3 

340D2 

340D3 

376A 

377A 

377B 

377B2 

421G 

423A 

432A 

434D3 

437B 

437C2 

518B 

Natural Resources 
Conservation Service 

. 

Williamson County, Illinois (IL 199) 

Map Unit Name Acres in AOI 

Grantsburg silt loam, 10 to 18 i 
' 

percent slopes, severely 
eroded ' 

Robbs silt loam, 1 to 4 percent I 

slopes I 

Creal silt loam, Oto 2 percent i slopes 

Hurst silt loam, a to 2 percent 
slopes 

Wellston silt loam, 10 to 18 
I percent slopes, eroded 

Wellston silt loam, 10 to 18 I 
' 

percent slopes, severely 
eroded 

Wellston silt loam, 18 to 35 
percent slopes 

Zanesville silt loam, 5 to 1 0 
percent slopes, eroded 

Zanesville silt loam, 5 to 1 0 
percent slopes, severely 
eroded 

Zanesville silt loam, 10 to 18 
percent slopes, eroded 

Zanesville silty clay loam, 1 0 to 
18 percent slopes, severely 
eroded 

Cisne silt loam, bench, Oto 2 
percent slopes 

: Hoyleton silt loam, bench, Oto 2 
1 

percent slopes 

Hoyleton silt loam, bench, 2 to 5 
percent slopes 

Hoyleton silt loam, bench, 2 to 5 i 
percent slopes, eroded I 

Kell silt loam, 35 to 70 percent I 
slopes 

Millstadt slit loam, Oto 2 percent 1 

i 
slopes 

Geff silt loam, Oto 2 percent 
slopes 

Ridgway silty clay loam, 10 to 
18 percent slopes, severely 
eroded 

Redbud silt loam, 2 to 5 percent 
slopes 

Redbud silt loam, 5 to 10 

I 
percent slopes, eroded 

i Rend silt loam, 2 to 5 percent 
slopes 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

I 
19.0 

1 

' I 
' 

' 
119.5 i 

' ' 
92.2 

3,446.1 

' 3,070.6 I 

1,414.7 

265.6 

35.7 

136.0 

1,728.7 

3,721.3 

1,531.9 

912.2 

1,258.2 ! 

929.9 

155.8 

101.4 
! 

53.5 

5.1 

459.3 

' 87.1 i 
i 

4,543.5 i 
I 
I 

PERMIT 375 • 3.20 IBR AREA 

Percent of AOI 

0.0% 

0.0% 

0.0% 

1.2% 

1.1% 

0.5% 

0.1% 

0.0% 

0.0% 

I 

0.6% 

1.3% 

0.5% 

0.3% 

0.4% 

0.3% 

0.1% 

0.0% 

0.0% 

0.0% 

0.2% 

0.0% 

1.6% 

8/30/2007 
Page 5 of9 
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Soil Map-Williamson County, Illinois 

USDA 
~ 

Map Unit Symbol 

518B2 
i 
' 
518C2 

518C3 

533 

536 

639A 

640A 

640B 

640B2 

i 
f692F 
' I 
701F 

730B 

730D 

730G 
i 

7548 

754D 

754G 

793F 

793G 

797D 

797D3 

8028 

802F 

8248 

Natural Resources 
Conservation Service 

I 
' 

Williamson County, Illinois (IL199) 

Map Unit Name AcresinAOI 

Rend silt loam, 2 to 5 percent 
slopes, eroded 

Rend silt loam, 5 to 1 0 percent 
slopes, eroded 

Rend silty clay loam, 5 to 10 
percent slopes, severely 
eroded 

Urban land 

Dumps, mine 

Wynoose silt loam, bench, 0 to 
2 percent slopes 

Bluford silt loam, bench, Oto 2 
percent slopes 

Bluford silt loam, bench, 2 to 5 
percent slopes 

Bluford silt loam, bench, 2 to 5 
percent slopes, eroded 

Menfro-Wellston silt loams, 18 i 

to 35 percent slopes 

Hickory-Menfro silt loams, 18 to 
35 percent slopes 

Bethesda gravelly silt loam, 2 to 
7 percent slopes 

Bethesda gravelly silt loam, 7 to 
20 percent slopes 

Bethesda gravelly silt loam, 20 
to 60 percent slopes ' ' 

Fairpoint gravelly silt loam, 2 to j 
7 percent slopes 

1 

Fairpoint gravelly silt loam, 7 to I 
20 percent slopes I 

Fairpoint gravelly silt loam, 20 to ! 
I 60 percent slopes ! 

Berks, Muskingum, and Weikert 
soils, 18 to 35 percent slopes 

I Berks, Muskingum, and Weikert 
soils, 35 to 70 percent slopes 

Hickory-Homen silt loams, 10 to 
18 percent slopes 

Hickory-Homen silty clay loams, 
10 to 18 percent slopes, 
severely eroded 

Orthents, loamy, undulating i 
I 

Orthents, loamy, hilly and very 
hilly 

Swanwick silt loam, 1 to 5 
percent slopes I 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

1,766.9 i 
i 

5,598.0 

8,091.0 

1,613.4 

917.7 I 

4,343.1 I 

i 

3,728.21 

' ' 
5,893.3 

3,371.6: 
I 

22.1 ' 

36.6 

423.8 

3,240.6 

3,045.4 
I 
' 

1,524.21 

I 

5,101.8 ! 
' I 

4,275.6 

2,790.0 

492.3 

2.2 

32.6 

3,184.1 i 
602.7 i 

1,399.4 

PERMIT 375 - 3.20 !BR AREA 

Percent of AOI 

0.6% 

2.0% 

2.8% 

0.6% 

0.3% 

1.5% 

1.3% 

2.1% 

1.2% 

0.0% 

0.0% 

0.1% 

1.1% 

1.1% 

0.5% 

1.8% 

1.5% 

1.0% 

0.2% 

0.0% 

0.0% 

1.1% 

0.2% 

0.5% 

8/30/2007 
Page 6 of 9 
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Soil Map-Williamson County, Illinois 

Map Unit Symbol 

824C 

834F 

866 

8718 

8710 

871G 

908D2 

908D3 

908F 

927D3 

I 
1940D2 
I 
I 
977F 

977G 

986D2 

986D3 

986F 

1085A 

1108A 

1843A 

3072A 

Natural Resources 
Conservation Service 

Williamson County, Illinois (IL199) 

Map Unit Name Acres inAOI 

Swanwick silt loam, 5 to 10 

' 
percent slopes 

Wellston-Westmore silt loams, 
18 to 35 percent slopes 

Dumps, slurry 

Lenzburg gravelly silty clay 
loam, 2 to 7 percent slopes, 

i stony 

! Lenzburg gravelly silty clay I 

I loam, 7 to 20 percent slopes, I 
I 
I 

stony · 

Lenzburg gravelly silty clay I 

loam, 20 to 60 percent I 
slopes, stony 

i Hickory-Kell silt loams, 1 Oto 18 
i percent slopes, eroded 

Hickory-Kell clay loams, 10 to 
I 

18 percent slopes, severely 
eroded 

Hickory-Kell silt loams, 18 to 35 
percent slopes I 

Blair-Atlas silty clay loams, 10 to I 
18 percent slopes, severely I 

I eroded I 
I 

! Zanesville-Westmore silt I 

I loams, 1 Oto 18 percent I 
I slopes, eroded 

I 

Wellston-Neotoma complex, 18 
to 35 percent slopes 

Neotoma-Wellston complex, 35 
to 70 percent slopes 

I 

Wellston-Berks complex, 1 0 to 
18 percent slopes, eroded 

I Wellston-Berks complex, 1 Oto 
I 18 percent slopes, severely 

eroded 

Wellston-Berks complex, 18 to 
35 percent slopes 

Jacob silty clay, undrained, Oto 
2 percent slopes, frequently 
flooded 

Bonnie silt loam, undrained, 0 to 
2 percent slopes, frequently 
flooded 

Bonnie and Petrolia soils, 
undrained, 0 to 2 percent 
slopes, frequently flooded 

Sharon silt loam, 0 to 2 percent 
slopes, frequently flooded 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

509,8 

365.7 

199.7 

128.1 

303.6 

49.9 i 

5,018.5 

I 
4,799.4: 

6,675.9 

5.1 

110.9 ! 
I 
I 

175.o T 
! 

36.2 

186.9 i 
' 

23.7 

743.7 

40.4 

626.1 
I 

i 
' 

47.5 

5,378.3 

, 

PERMIT 375 - 3.20 IBR AREA 

Percent of AOI 

0.2% 

0.1% 

0.1% 

0.0% 

I 
0.1% I 

0.0% 

1.8% 

1.7% 

2.3% 

0.0% 

0.0% 

0.1% 

0.0% 

0.1% 

0.0% 

0.3% 

0.0% 

0.2% 

0.0% 

1.9% 

8/30/2007 
Page 7 of9 
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Soll Map-Willlamson County, Illinois 

USDA --

Map Unit Symbol 

3085A 

3108A 

3331A 

✓ I3382A 
I 

3420A 

3422A 

3457A 

3787A 

7084A 

7122B 
I 

'7122B2 

7122C2 

7122D3 

7122F2 

7338A 

7338B2 

8072A 

8331A 

8382A 

8427B 

MW 

w 

Natural Resources 
Conservation Service 

Williamson County, Illinois (IL 199) 

Map Unit Name Acres in AOI 

Jacob silty clay, 0 to 2 percent 
slopes, frequently flooded 

Bonnie silt loam, 0 to 2 percent 
slopes, frequently flooded 

Haymond silt loam, 0 to 3 
; 
I 

percent slopes, frequently I 

flooded I 

' Belknap silt loam, Oto 2 percent 1 

I slopes, frequently flooded i 
Piopolis silty clay loam, 0 to 2 I 

percent slopes, frequently I 
flooded ' 

Cape silty clay loam, Oto 2 
I 

percent slopes, frequently I 

flooded 

Booker silty clay, 0 to 2 percent 

; slopes, frequently flooded 

Banlic silt loam, Oto 2 percent 
slopes, frequently flooded 

' Okaw silt loam, 0 to 2 percent i 
I slopes, rarely flooded I 
: Colp silt loam, 2 to 5 percent ' 

slopes, rarely flooded 

I 
Op SI oam, 0 percen 

I slopes, eroded, rarely flooded I 
lc1·I11 2ts 

-

i Colp silt loam, 5 to 1 0 percent 

! slopes, eroded, rarely flooded 

Colp silty clay loam, 1 0 to 18 
percent slopes, severely 
eroded, rarely flooded I 

Colp silt loam, 18 to 35 percent 
1 

slopes, eroded, rarely flooded 

Hurst silt loam, 0 to 2 percent 
slopes, rarely flooded 

Hurst silt loam, 2 to 5 percent 
slopes, eroded, rarely flooded 

I Sharon silt loam, 0 to 3 percent 
slopes, occasionally flooded 

Haymond silt loam, 0 to 3 I 

percent slopes, occasionally I 
I 

flooded I 

Belknap silt loam, Oto 2 percent i 
slopes, occasionally flooded i 

Burnside silt loam, 1 to 4 
percent slopes, occasionally 
flooded 

Miscellaneous water 

Water 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

' 1,108.2! 

6,812.1 

63.0 i 
! 

28,596.9 

I 
1,955.6 i 

' 

2,067.7 

' 197.0: 
I 

' 
24.6 i 

' ' 
255.6 ! 

45.3 i 

99 7 I i 

I 
108.0 i 

' 

39.71 
I 

56.0 

54.7 i 
I 

2.2 I 
I 

461.7 : 
' 

31.8 

627.5: 
' I 

147.0 ! 

392.9 

15,075.0 

PERMIT 375 - 3.20 IBR AREA 

Percent of AOI 

0.4% 

2.4% 

0.0% 

! 
10.1% 

0.7% 

0.7% 

0.1% 

0.0% 

0.1% 

0.0% 

Oj 
I 

0.0%! 
i 
' 

0.0% 

0.0% 

0.0% 

0.0% 

0.2% 

0.0% 

0.2% 

0.1% 

I 

0.1% 

5.3% 

8/30/2007 
Page B of9 
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Soil Map-Williamson County, Illinois 

USDA 
',m 

I Totals for Area of Interest (AOI) 

Natural Resources 
Conservation Service 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

284,295.4 I 
' 

PERMIT 375 - 3.20 IBR AREA 

100.0% I 
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(' () fJ, 
Farmland Classification- Williamson County, Illinois 

(Permit 375 - 3.20 IBR Area) 

Area of Interest (AOll 

O Area of Interest (AOI) 

Soils 

LJ Soil Map Units 

Soil Ratings 

D 
D 

D 
D 

D 
D 

Not prime farmland 

All areas are prime 
farmland 

Prime farmland if drained 

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing season 

Prime farmland if irrigated 

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the growing 
season 

D Prime farmland if irrigated 
and drained 

D Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the growing 
season 

MAP LEGEND 

D Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer 

□ Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 60 

□ Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium 

D Farmland of statewide 
importance 

D Farmland of local 
importance 

D Farmland of unique 
importance 

Not rated or not available 

Political Features 

Municipalities 

f> Cities 

Q Urban Areas 

Water Features - Oceans - Streams and Canals 

Transportation 

USDA .. Natural Resources 
Conservation Service 

+-t+ Rails 

Roads 
.,,,,.,,,. Interstate Highways - US Routes 

State Highways - Local Roads 

Other Roads 

MAP INFORMATION 

Original soil survey map sheets were prepared at publication 
scale. Viewing scale and printing scale, however, may vary from 
the original. Please rely on the bar scale on each map sheet for 
proper map measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 
Coordinate System: UTM Zone 16N 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: 
Survey Area Data: 

Williamson County, Illinois 
Version 4, Jun 19, 2007 

Date(s) aerial images were photographed: 1998 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs f rom the background 
imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident. 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

8/30/2007 
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Farmland Classification-Williamson County, Illinois 

USDA 
~ 

Farmland Classification 

IS?;·- ---- ·-
c-:? 

_·::}!-ilP ~!)1i'Jy!flb~I [{' 

2A 

3A 

38 

382 

482 

4C2 

5C3 

8D2 

8D3 

8F 

10C 

10D 

12A 

13A 

138 

1382 

148 

1482 

Natural Resources 
Conservation Service 

.---~L,-.c•;•<. ~~ii\i,f 
?/\J!1iJ[Uri,l(t'-1:1JJ1:t - ·.: , .. r.-:c._ ii -:<-,-, 

Cisne silt loam, 0 to 2 Prime farmland if drained 
percent slopes 

Hoyleton silt loam, 0 to 2 All areas are prime 
percent slopes farmland 

Hoyleton silt loam, 2 to 5 All areas are prime 
percent slopes farmland 

Hoyleton silt loam, 2 to 5 All areas are prime 

percent slopes, farmland 
eroded 

Richview silt loam, 2 to 5 All areas are prime 

percent slopes, farmland 
eroded 

Richview silt loam, 5 to Farmland of statewide 

10 percent slopes, importance 
eroded 

Blair silty clay loam, 5 to Farmland of statewide 
1 0 percent slopes, importance 
severely eroded 

Hickory siltloam, 1 Oto 18 Farmland of statewide 
percent slopes, importance 
eroded 

Hickory clay loam, 1 O to Farmland of statewide 
18 percent slopes, importance 
severely eroded 

Hickory siltloam, 18 to 35 Not prime farmland 
percent slopes 

Plumfield silty clay loam, Not prime farmland 

5 to 1 O percent slopes 

Plumfield silty clay loam, Not prime farmland 
1 O to 18 percent 
slopes 

Wynoose silt loam, 0 to 2 Farmland of statewide 

percent slopes importance 

Bluford silt loam, 0 to 2 Prime farmland if drained 

percent slopes 

Bluford silt loam, 2 to 5 All areas are prime 
percent slopes farmland 

Bluford silt loam, 2 to 5 All areas are prime 

percent slopes, farmland 
eroded 

Ava silt loam, 2 to 5 All areas are prime 

percent slopes farmland 

Ava silt loam, 2 to 5 All areas are prime 
percent slopes, farmland 

eroded 

Web Soil Survey 2.0 

National Cooperative Soil Survey 

' 

Permit 375 • 3.20 IBR Area 

> ------•: .. <;;'./'//··-·•_·.- ,.-
'i ·- ... 

Acie~!nAC>U 
467.9 

307.7 

284.2 

603.3 

144.8 

145.9 

784.9 

3,150.3 

5,821.4 

24.1 

10,921.1 

5,646.0 

2,526.2 

1,490.4 

6,753.8 

3,798.0 

19,067.7 

2,131.5 

_ p;;c .. ~iMAC>r· 
0.2% 

0.1% 

0.1% 

0.2% 

0.1% 

0.1% 

0.3% 

1.1% 

2.0% 

0.0% 

3.8% 

2.0% 

0.9% 

0.5% 

2.4% 

1.3% 

6.7% 

0.7% 

8/30/2007 
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Farmland Classification-Williamson County, Illinois Permit 375 - 3.20 !BR Area 

'.:::}ifi~fcf~J;S.~t~'~I~_i_8V'{:~:~;~,tn'T_l~!,~?:~:~:KY~Jf~:_:t~Y'l':i.~~~f~:ist:?~~~JiW~e!t·::-1:-·-, ··•./2\ 

USDA 
= 

'• i.,.," uri11 ~y111~§fi 
14C2 

14C3 

79E 

84A 

109A 

1228 

12282 

122C2 

122C3 

12202 

122D3 

122F2 

164A 

1648 

16482 

165A 

2148 

214C2 

214C3 

Natural Resources 
Conservation Service 

-'' \ ,:>-:;{M~;P\~:~_ifrial!l~ ;,<, ' ; :<. ;.}> 

Ava silt loam, 5 to 1 0 Farmland of statewide 

percent slopes, importance 
eroded 

Ava silty clay loam, 5 to Farmland of statewide 

1 0 percent slopes, importance 

severely eroded 

Menfro silt loam, 18 to 25 Not prime farmland 

percent slopes 

Okaw silt loam, O to 2 Farmland of statewide 

percent slopes importance 

Racoon silt loam, o to 2 Prime farmland if drained 

percent slopes 

Colp silt loam, 2 to 5 All areas are prime 

percent slopes farmland 

Colp silt loam, 2 to 5 All areas are prime 

percent slopes, farmland 

eroded 

Colp silt loam, 5 to 10 Farmland of statewide 

percent slopes, importance 

eroded 

Colp silty clay loam, 5 to Not prime farmland 

1 O percent slopes, 
severely eroded 

Colp silt loam, 1 0 to 18 Not prime farmland 

percent slopes, 
eroded 

Colp silty clay loam, 10to Not prime farmland 

18 percent slopes, 
severely eroded 

Colp silt loam, 18 to 35 Not prime farmland 

percent slopes, 
eroded 

Stoy silt loam, 0 to 2 All areas are prime 

percent slopes farmland 

Stoy silt loam, 2 to 5 All areas are prime 

percent slopes farmland 

Stoy silt loam, 2 to 5 All areas are prime 

percent slopes, farmland 

eroded 

Weir silt loam, O to 2 Farmland of statewide 

percent slopes importance 

Hosmer silt loam, 2 to 5 All areas are prime 

percent slopes farmland 

Hosmer silt loam, 5 to 10 Farmland of statewide 

percent slopes, importance 

eroded 

Hosmer silt loam, 5 to 1 O Farmland of statewide 

percent slopes, importance 

severely eroded 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

~:-~c_r~!!(iO'..gQi_::1:}:--f'. ·, 

8,918.8 

8,212.9 

2.9 

1,081.9 

61.0 

1,143.1 

1,175.0 

285.4 

1,191.3 

494.6 

328.6 

182.2 

90.6 

640.1 

322.8 

252.0 

3,875.6 

3,625.8 

3,247.7 

' ~e,ce~tdlXo, · 
3.1% 

2.9% 

0.0% 

0.4% 

0.0% 

0.4% 

0.4% 

0.1% 

0.4% 

0.2% 

0.1% 

0.1% 

0.0% 

0.2% 

0.1% 

0.1% 

1.4% 

1.3% 

1.1% 
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( 

Farmland Classification-Williamson County, Illinois Permit 375 - 3.20 I8R Area 

)/<. ti· ::j~J~fJh~·1:1~s,iif_t~;tid~:s-Jfii•rii·iW--'l;i:Mi~:Ltri'it:·:·:::;:'.Wtbf~h1~0r{;21·LHfy;:friiQbiJ:rJ-;:/< 
: .-.-:: . --,:,,-' • .. ·----~ ·-... /.--. .--~:-:.-/. .- \ --- '.J;. _ _, __ .-; .-/ .. .'•////-:-:.- _., /·-\:-:::>:· --·<----- :·>\::>:---:;.•_ ·: ;:•.-.---<,c· .. ·,:-:.-:-'.c>>:;::>.,,_, <-'>.·-,>>: . .--· >-· ---

·•·• ~~ii u:ri1t'sirn~o1J ----r-~~~tg~~;nJro:rr . \•i .. 1 
. >i -··->:·A~r,tf~:4·q1·y:·_ ... 

)P.eif~ntof A'.91 ·• 

USDA -

214D2 

214D3 

3018 

301C2 

301C3 

301D2 

30103 

3358 

337A 

338A 

339D2 

339D3 

339F 

340C2 

340C3 

340D2 

340D3 

376A 

Natural Resources 
Conservation Service 

Hosmer silt loam, 10 to Farmland of statewide 
18 percent slopes, importance 
eroded 

Hosmer silt loam, 10 to Not prime farmland 
18 percent slopes, 
severely eroded 

Grantsburg silt loam, 2 to All areas are prime 
5 percent slopes farmland 

Grantsburg silt loam, 5 to Farmland of statewide 
1 o percent slopes, importance 
eroded 

Grantsburg silt loam, 5 to Farmland of statewide 
1 O percent slopes, importance 
severely eroded 

Grantsburg silt loam, 1 O Farmland of statewide 
to 18 percent slopes, importance 
eroded 

Grantsburg silt loam, 1 O Farmland of statewide 
to 18 percent slopes, importance 
severely eroded 

Robbs silt loam, 1 to 4 All areas are prime 
percent slopes farmland 

Creal silt loam, O to 2 Prime farmland if drained 
percent slopes 

Hurst silt loam, Oto 2 Farmland of statewide 
percent slopes importance 

Wellston silt loam, 10 to Farmland of statewide 
18 percent slopes, importance 
eroded 

Wellston silt loam, 1 Oto Not prime farmland 
18 percent slopes, 
severely eroded 

Wellston silt loam, 18 to Not prime farmland 

35 percent slopes 

Zanesville silt loam, 5 to Farmland of statewide 
1 O percent slopes, importance 
eroded 

Zanesville silt loam, 5 to Farmland of statewide 
10 percent slopes, importance 
severely eroded 

Zanesville silt loam, 10 to Farmland of statewide 
18 percent slopes, importance 
eroded 

Zanesville silty clay Not prime fam,land 
loam, 10 to 18 percent 
slopes, severely 
eroded 

Cisne silt loam, bench, O Prime farmland if drained 
to 2 percent slopes 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

312.7 

2,052.9 

6,652.0 

3,313.8 

3,517.9 

13.9 

19.0 

119.5 

92.2 

3,446.1 

3,070.6 

1,414.7 

265.6 

35.7 

136.0 

1,728.7 

3,721.3 

1,531.9 

0.1% 

0.7% 

2.3% 

1.2% 

1.2% 

0.0% 

0.0% 

0.0% 

0.0% 

1.2% 

1.1% 

0.5% 

0.1% 

0.0% 

0.0% 

0.6% 

1.3% 

0.5% 
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Farmland Classification-Williamson County, Illinois 

USDA = 

/.. > 
.. ,-;,_ap-'-_Uri!(~Y~bp·1 
377A 

3778 

37782 

421G 

423A 

432A 

434D3 

437B 

437C2 

518B 

518B2 

518C2 

518C3 

533 

536 

639A 

640A 

640B 

64082 

692F 

Natural Resources 
Conservation Service 

;:17~-~,~~:~:;"qi~~:i·iij"~ati'~~;s~-ajfu_~~/~f;M~p:·o·~It:·'.:?:Wii"liarri~th'.'¢b~-~ti/i'1iiil'.~i_~,-:··_'.; 
•• :,-.·-.• ;.,".• '.• .-••• , :; "/-•">--:.·_.< ";;:._-_;_;-, " . .":•.···.:<: ,,. ";_-... •::- ..... ,.: .-..• • ::_;-_c;._;- .o"' •./:;_/.· •• -:"_.- .-;_.·--.·-.,-:-·> .. • · -·:.--. .-;":;~ /-;-;\ ."•,C"/,.-_\ . .-,; -... , 

· -;::;-rM·~~J~Nfii_a·m~t .. I /\.i( rsaunsi;?•• ·•· ; 
Hoyleton silt loam, All areas are prime 

bench, Oto 2 percent farmland 
slopes 

Hoyleton silt loam, All areas are prime 
bench, 2 to 5 percent farmland 
slopes 

Hoyleton silt loam, All areas are prime 
bench, 2 to 5 percent farmland 
slopes, eroded 

Kell silt loam, 35 to 70 Not prime farmland 
percent slopes 

Millstadt silt loam, O to 2 Prime farmland if drained 
percent slopes 

Geff silt loam, O to 2 All areas are prime 
percent slopes farmland 

Ridgway silty clay loam, Not prime farmland 
10 to 18 percent 
slopes, severely 
eroded 

Redbud silt loam, 2 to 5 All areas are prime 
percent slopes farmland 

Redbud silt loam, 5 to 10 Not prime farmland 
percent slopes, 
eroded 

Rend silt loam, 2 to 5 All areas are prime 
percent slopes farmland 

Rend silt loam, 2 to 5 All areas are prime 
percent slopes, farmland 
eroded 

Rend silt loam, 5 to 1 O Not prime farmland 
percent slopes, 
eroded 

Rend silty clay loam, 5 to Not prime farmland 
10 percent slopes, 
severely eroded 

Urban land Not prime farmland 

Dumps, mine Not prime farmland 

Wynoose slit loam, Farmland of statewide 
bench, Oto 2 percent importance 
slopes 

Bluford silt loam, bench, Prime farmland if drained 

O to 2 percent slopes 

Bluford silt loam, bench, All areas are prime 
2 to 5 percent slopes farmland 

Bluford silt loam, bench, All areas are prime 
2 to 5 percent slopes, farmland 
eroded 

Menfro~Wellston silt Not prime farmland 
loams, 18 to 35 
percent slopes 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

··A4fe·s)~-,-A_Qf)~3;. 

912.2 

1,258.2 

929.9 

155.8 

101.4 

53.5 

5.1 

459.3 

87.1 

4,543.5 

1,766.9 

5,598.0 

8,091.0 

1,613.4 

917.7 

4,343.1 

3,728.2 

5,893.3 

3,371.6 

22.1 

Permit 375 - 3.20 IBR Area 

" -- .. ·'- :·_.;. .... ,• ... 
Perc:e.n!bfAOI 

0.3% 

0.4% 

0.3% 

0.1% 

0.0% 

0.0% 

. 0.0% 

0.2% 

0.0% 

1.6% 

-
0.6% 

2.0% 

2.8% 

0.6% 

0.3% 

1.5% 

1.3% 

2.1% 

1.2% 

0.0% 
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Farmland Classification-Williamson County, Illinois Permit 375 - 3.20 (BR Area 
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USDA 

{r.iap'tiniliyltlbol __ · : 

701F 

730B 

730D 

730G 

754B 

754D 

754G 

793F 

793G 

797D 

79703 

802B 

802F 

824B 

824C 

834F 

866 

871B 

Natural Resources 
Conservation Service 

>)-' t-J~a,:~~~:ti!t)j_a:¥~- >,> ·.·/J·-•• <[fatlp~- ? __ ·· .. •·· 
Hickory-Menfro silt Not prime farmland 

loams, 18 to 35 
percent slopes 

Bethesda gravelly silt Not prime farmland 

loam, 2 to 7 percent 
slopes 

Bethesda gravelly silt Not prime farmland 

loam, 7 to 20 percent 
slopes 

Bethesda gravelly silt Not prime farmland 

loam, 20 to 60 percent 
slopes 

Fairpoint gravelly silt Not prime farmland 

loam, 2 to 7 percent 
slopes 

Fairpoint gravelly silt Not prime farmland 

loam, 7 to 20 percent 
slopes 

Fairpoint gravelly silt Not prime farmland 

loam, 20 to 60 percent 
slopes 

Berks, Muskingum, and Not prime farmland 

Weikert soils, 18 to 35 
percent slopes 

Berks, Muskingum, and Not prime farmland 

Weikert soils, 35 to 70 
percent slopes 

Hickory~Homen silt Farmland of statewide 

loams, 10 to 18 importance 

percent slopes 

Hickory-Homen silty clay Not prime farmland 

loams, 10 to 18 
percent slopes, 
severely eroded 

Orthents, loamy, Not prime farmland 

undulating 

Orthents, loamy, hilly Not prime farmland 

and very hilly 

Swanwick silt loam, 1 to All areas are prime 

5 percent slopes farmland 

Swanwick silt loam, 5 to Farmland of statewide 

1 o percent slopes importance 

Wellston-Westmore silt Not prime farmland 

loams, 18 to 35 
percent slopes 

Dumps, slurry Not prime farmland 

Lenzburg gravelly silty Not prime farmland 

clay loam, 2 to 7 
percent slopes, stony 

Web Soil Survey 2.0 

National Cooperative Soil Survey 

'f_~·ct~~:~~:;~p_r\--> 
36.6 

423.8 

3,240.6 

3,045.4 

1,524.2 

5,101.8 

4,275.6 

2,790.0 

492.3 

2.2 

32.6 

3,184.1 

602.7 

1,399.4 

509.8 

365.7 

199.7 

128.1 

-:pe·rrie:ilro+·-Ao(_t:: .. 
-·--·--·,·-------·-,.-- _ .. , 

0.0% 

0.1% 

1.1% 

1.1% 

0.5% 

. 1.8% 

1.5% 

1.0% 

0.2% 

0.0% 

0.0% 

1.1% 

0.2% 

0.5% 

0.2% 

0.1% 

0.1% 

0.0% 
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Farmland Classification-Williamson County, Illinois 

USDA .,,. -
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8710 Lenzburg gravelly silty Not prime farmland 
clay loam, 7 to 20 
percent slopes, stony 

871G Lenzburg gravelly silty Not prime farmland 
clay loam, 20 to 60 
percent slopes, stony 

908D2 Hickory-Kell silt loams, Not prime farmland 
10 to 18 percent 
slopes, eroded 

908D3 Hickory-Kell clay loams, Not prime farmland 
10 to 18 percent 
slopes, severely 
eroded 

908F Hickory-Kell silt loams, Not prime farmland 
18 to 35 percent 
slopes 

927D3 Blair-Atlas silty clay Not prime farmland 
loams, 10 to 18 
percent slopes, 
severely eroded 

940D2 Zanesville-Westmore silt Farmland of statewide 
loams, 10 to 18 importance 
percent slopes, 
eroded 

977F Wellston-Neotoma Not prime fannland 
complex, 18 to 35 
percent slopes 

977G Neotoma-Wellston Not prime farmland 
complex, 35 to 70 
percent slopes 

986D2 Wellston-Berks complex, Not prime farmland 
1 0 to 18 percent 
slopes, eroded 

986D3 Wellston-Berks complex, Not prime farmland 
1 0 to 18 percent 
slopes, severely 
eroded 

986F Wellston-Berks complex, Not prime farmland 
18 to 35 percent 
slopes 

1085A Jacob silty clay, Not prime farmland 
undrained, 0 to 2 
percent slopes, 
frequently flooded 

1108A Bonnie silt loam, Not prime farmland 
undrained, Oto 2 
percent slopes, 
frequently flooded 

1843A Bonnie and Petrolia Not prime fannland 
soils, undrained, Oto 2 
percent slopes, 
frequently flooded 

Natural Resources 
Conservation Service 

Web Soil Survey 2.0 
National Cooperative Soil Survey 

.•. ··•·· •>• 
·.• 

·•· ,,••·x, 
·.· 

303.6 

49.9 

5,018.5 

4,799.4 

6,675.9 

5.1 

110.9 

175.0 

36.2 

186.9 

23.7 

743.7 

40.4 

626.1 

47.5 

Pennit 375 - 3.20 !BR Area 

;, .. >.l-•••·••··•·•••••t, 
,- :\_:~-~rp-~nfotA:.Of'/·---,--

0.1% 

0.0% 

1.8% 

1.7% 

2.3% 

0.0% 

0.0% 

0.1% 

0.0% 

0.1% 

0.0% 

0.3% 

0.0% 

0.2% 

0.0% 
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Farmland Classification-Williamson County, Illinois Permit 375 - 3.20 IBR Area 
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3072A 

3085A 

3108A 

3331A 

3382A 

./ 

3420A 

3422A 

3457A 

3787A 

7084A 

71228 

Natural Resources 
Conservation Service 

Sharon silt loam, O to 2 Prime farmland if 
percent slopes, protected from 
frequently flooded flooding or not 

frequently flooded 
during the growing 
season 

Jacob silty clay, Oto 2 Farmland of statewide 
percent slopes, importance 
frequently flooded 

Bonnie silt loam, O to 2 Prime farmland if drained 
percent slopes, and either protected 
frequently flooded from flooding or not 

frequently flooded 
during the growing 
season 

Haymond silt loam, 0 lo 3 Prime farmland if 
percent slopes, protected from 
frequently flooded flooding or not 

frequently flooded 
during the growing 
season 

Belknap silt loam, 0 to 2 Prime farmland if drained 
percent slopes, and either protected 
frequently flooded from flooding or not 

frequently flooded 
during the growing 
season 

Piopolis silty clay loam, O Prime farmland if drained 
to 2 percent slopes, and either protected 
frequently flooded from flooding or not 

frequently flooded 
during the growing 
season 

Cape silty clay loam, Oto Prime farmland if drained 

2 percent slopes, and either protected 
frequently flooded from flooding or not 

frequently flooded 
during the growing 
season 

Booker silty clay, O to 2 Prime farmland if drained 

percent slopes, and either protected 
frequently flooded from flooding or not 

frequently flooded 
during the growing 
season 

Banlic silt loam, Oto 2 Prime farmland if drained 

percent slopes, and etther protected 

frequently flooded from flooding or not 
frequently flooded 
during the growing 
season 

Okaw silt loam, O to 2 Farmland of statewide 
percent slopes, rarely importance 
flooded 

Colp silt loam, 2 to 5 All areas are prime 
percent slopes, rarely farmland 

flooded 

Web Soil Survey 2.0 

National Cooperative Soil Survey 

5,378.3 

1,108.2 

6,812.1 

63.0 

28,596.9 

1,955.6 

2,067.7 

197.0 

24.6 

255.6 

45.3 

1.9% 

0.4% 

2.4% 

0.0% 

10.1% 

0.7% 

0.7% 

0.1% 

0.0% 

0.1% 

0.0% 
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Farmland Classification-Williamson County, Illinois Permit 375 - 3.20 IBR Area 

USDA -= 
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712282 Colp silt loam, 2 to 5 All areas are prime 99.7 

percent slopes, farmland 
eroded, rarely flooded 

7122C2 Colp silt loam, 5 to 1 O Farmland of statewide 108.0 

percent slopes, importance 
eroded, rarely flooded 

712203 Colp silty clay loam, 10 to Not prime farmland 39.7 

18 percent slopes, 
severely eroded, rarely 
fiooded 

7122F2 Colp silt loam, 18 to 35 Not prime farmland 56.0 

percent slopes, 
eroded, rarely flooded 

7338A Hurst silt loam, Oto 2 Farmland of statewide 54.7 

percent slopes, rarely importance 
fiooded 

733882 Hurst silt loam, 2 to 5 Farmland of statewide 2.2 

percent slopes, importance 
eroded, rarely flooded 

8072A Sharon silt loam, Oto 3 All areas are prime 461.7 

percent slopes, farmland 
occasionally flooded 

8331A Haymond silt loam, Oto 3 All areas are prime 31.8 

percent slopes, farmland 
occasionally fiooded 

8382A Belknap silt loam, Oto 2 Prime farmland if drained 627.5 

percent slopes, 
occasionally flooded 

84278 Burnside silt loam, 1 to 4 All areas are prime 147.0 

percent slopes, farmland 
occasionally flooded 

MW Miscellaneous water Not prime farmland 392.9 

w Water Not prime farmland 15,075.0 

Totals for Area of Interest (ADI) 284,295.4 

Description 

Farmland classification identifies map units as prime farmland, farmland of 

statewide importance, farmland of local importance, or unique farmland. It identifies 

the locaticin and extent of the soils that are best suited to food, feed, fiber, forage, 

and oilseed crops. NRCS policy and procedures on prime and unique farmlands 

are published in the "Federal Register," Vol. 43, No. 21, January 31, 1978. 

Rating Options 

Aggregation Method: No Aggregation Necessary 

Natural Resources 
Conservation Service 

Web Soil Suivey 2.0 
National Cooperative Soil Survey 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.2% 

0.0% 

0.2% 

0.1% 

0.1% 

5.3% 

100.0% 
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Farmland Classification-Williamson County, Illinois Permit 375 - 3.20 IBR Area 

USDA 
··m 

Aggregation is the process by which a set of component attribute values is reduced 

to a single value that represents the map unit as a whole. 

A map unit is typically composed of one or more "components". A component is 

either some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute 

being aggregated, the first step of the aggregation process is to derive one attribute 

value for each of a map unit's components. From this set of component attributes, 

the next step of the aggregation process derives a single value that represents the 

map unit as a whole. Once a single value for each map unit is derived, a thematic 

map for soil map units can be rendered. Aggregation must be done because, on 

any soil map, map units are delineated but components are not. 

For each of a map unit's components, a corresponding percent composition is 

recorded. A percent composition of 60 indicates that the corresponding component 

typically makes up approximately 60% of the map unit. Percent composition is a 

critical factor in some, but not all, aggregation methods. 

The majority of soil attributes are associated with a component of a map unit, and 

such an attribute has to be aggregated to the map unit level before a thematic map 

can be rendered. Map units, however, also have their own attributes. An attribute 

of a map unit does not have to be aggregated in order to render a corresponding 

thematic map. Therefore, the "aggregation method" for any attribute of a map unit 

is referred to as "No Aggregation Necessary". 

Tie-break Rule: Lower 

The lie-break rule indicates which value should be selected from a set of multiple 

candidate values, or which value should be selected in the event of a percent 

composition tie. 

Natural Resources 
Conservation Service 

Web Soi Survey 2.0 
National Cooperative Soil Survey 

8/30/2007 
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PARTIII 
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PARTIII 

OPERATIONS PLAN 

I) Explain the proposed operation and why the !BR is needed. Locate on a mining operations map. 

RESPONSE: The purpose of this IBR is to permit an infrequency used access road and area for a 

water recovery borehole(s). In mining the pennitted coal seam, the operation has 

mined through a low area and to insure that no mine water will block the mine 

ventilation, the mine operator is requesting to drill a hole(s) from the surface into the 

mine and install a vertical turbine pump(s). The drill site is being permitted large 

enough to drill two 24 inch boreholes, if needed. The pump discharge pipeline will 

be buried within the confines of the access road boundary. This pipeline will 

connect to a pipeline located along the railroad spur right-of-way. 

2) Surface Drainage Control 

A) I) Locate on the mining operations map or on a separate drainage map all proposed drainage control systems. 

Show drainage patterns of all affected mining areas. 

RESPONSE: Refer to the Surface Operations Map; Map 6 S.F. 

2) Will all surface drainage from the affected mining area be collected and treated prior to leaving the !BR 

area? 

Yes ___ No_~X,,__ __ 

If yes, delineate how and where surface drainage will be collected and treated, and list permit numbers and 

type of permit that the drainage control systems are operated under. If above answer is no, explain how 

regulatory compliance will be achieved without treatment, i.e., address the requirements of 

1816.46( e)/1817.46( e ). 

RESPONSE: Sediment control will be provided per 1817.45 b )6). Prior to disturbing the site, 

temporary sediment control in the form of hay/straw bales, gravel, and/or silt fence 

will be installed. Topsoil from the IBR area will be stored on site. The topsoil area 

will be seeded with an approved temporary seed mixture as approved in the original 

permit application. When all work associated the borehole(s) and pipeline are 

completed, the entire area will be vegetated with an approved seed mixture and any 

other form of temporary sediment control being use will be inspected and repaired, if 

needed. 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected mining area? 

Yes _____ No -~X,,__ __ 

If no, please discuss. 

RESPONSE: No drainage ditches are proposed to direct drainage away from the IBR area. The 

topsoil storage area is not situated in major drainageways. Any overland flow from 

the area will flow against and/or around the temporary sediment control structures 

being installed. 
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C) Overland Flow Diversions and Sediment Ponds: 

Are either overland flow diversions or sediment ponds to be constructed? 

Yes _____ No _~X~--

Ifyes, complete applicable parts of the SCM-1 or UCM-1 Part JV (surface drainage control). 

RESPONSE: Refer to Attachment III.3.A 

D) Does a perennial or intermittent stream occur within the proposed !BR area? 

Yes ______ No X 

If yes, is an exception to the 100 foot buffer zone being requested or is a stream diversion being proposed. For 

an exception to the 100 foot buffer zone, indicate how compliance with 1816.57/1817.57 will be assured. For 

a stream diversion, complete applicable parts of the SCM-1 or UCM-1. 

3) Roads and other activities: 

A) Are roads to be constructed in the !BR area? 

Yes_~X~ __ No ____ _ 

If yes, complete the applicable part of the SCM-lor UCM-1 (transportation facilities). 

RESPONSE: Refer to Attachment III.3.A. 

B) If the operations involve other activities not specifically addressed above complete applicable parts of the 

SCM-1 orUCM-1. 

RESPONSE: Refer to Attachment III.3 .A. 

4) Are any existing structures proposed for utilization in the !BR? 

Yes No X ~=--

If yes, complete Part IV.4 of the SCM-1 or UCM-1. 
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PART III ATTACHMENTS 
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ATTACHMENT PART III.3.A 
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( 
I) 

Attachment lll.3.A. 

OPERATIONS PLAN 

Proposed Operational Procedures and Methods for the Mine Over Its Projected Life 

Describe the type and method of mining procedures and proposed engineering techniques to be employed in 

the operation of the proposed mine. Describe the major equipment to be employed and how such 

equipment will be used in the different aspects of the mining operation. Provide an estimation of the 

anticipated annual coal production and anticipated coal production by tonnage once the mine is at full 

operational capacity. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

2) Mining Operations Plan for the Proposed Permit Area 

Describe the proposed mining operations plan for the permit area in terms of the mining sequence, the 

employment of facilities, establishment and maintenance of erosion control facilities, air pollution control 

facilities, coal storage, cleaning and loading areas, location and placement of topsoil, spoil, coal waste, or 

other storage facilities. 

A) I) Describe how each type of overburden (soil horizons, glacial drift and consolidated 

material) will be handled with regards to shaft excavations. 

RESPONSE: NI A. No shaft excavation is proposed by this IBR application. 

2) If toxic materials have been identified as occurring in the overburden, describe how these 

materials will be handled to insure proper disposal. 

RESPONSE: Any toxic materials encountered and identified during the bore hole drilling will 

be isolated after construction has been completed. 

B) 1) Locate on the operations map all soil horizon storage areas and/or root medium 

stockpiles. Identify each storage area as to its content. 

RESPONSE: NI A 

2) Describe measures to be employed to prevent or minimize exposure of soil stockpiles to 

excessive water and wind erosion, unnecessary compaction and contamination by 

undesirable materials. 

RESPONSE: NI A 

3) Describe methods and treatment measures to be used on exposed areas where topsoil has 

been removed to prevent excess air and water pollution. 

RESPONSE: NI A 

C) The permit map and plans shall show the lands proposed to be affected within the proposed permit 

through the operation, according to the sequence of mining and reclamation and any change in a 

facility or feature to be caused by the proposed operations if the facility or feature was shown 

under 62 Ill. Adm. Code Sections 1783.24 through 1783.25. 

Revised by sm, UCM-1 • Part IV, Version 1/91, page I 
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Attachment III.3.A. 

RESPONSE: Refer to Map 6 SF, Operations Plan Map; Sheet 1 of2 for the location of all lands 

proposed to be affected by this IBR application. 

D) Show on the permit map or other designated map each area ofland for which a performance bond 

will be posted under 62 Ill. Adm. Code 1800. 

RESPONSE: Refer to Map 6 SF, Operations Plan Map; Sheet 1 of 2 for the bonded area. 

E) Mining Operations Plan for tbe Proposed Shadow Area 

I) Provide a map at a scale of 1 inch to 1,000 feet or other scales as approved by the 

Department identifying the limits of the proposed shadow area (area from which coal is 

proposed to be extracted by underground mining methods). 

RESPONSE: NI A. No mining is proposed by this IBR application. 

2) Within the limits of the proposed shadow area identify all areas projected to be mined, at 

a minimum, during tbe term of the permit showing the proposed size, sequence and yearly 

projections for the development ofunderground workings. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

3) Subsidence Control Plan 

RESPONSE: NI A. No mining is proposed by this IBR application. 

A) General Requirements 

1) Witbin the permit, shadow and adjacent areas are there structures or renewable resource 

lands? 

Yes _____ No ____ _ 

If yes, on the shadow area map described in 2,E, above, or other designated map, provide 

survey information which identifies all structures and renewable resource lands. Include 

all topographic features at a maximum contour interval of 10 feet. Identify all surface and 

subsurface man made features within, passing through, or passing over the area in which 

underground mining operations are located or will be projected to be located. Such 

features shall include but are not limited to all buildings, facilities, roads, bridges, major 

electric transmission lines, pipelines, agricultural drainage tile fields, gas and oil wells 

and water wells. 

If no, provide evidence and support documentation that no structures or renewable resource lands 

exist as a result of a survey conducted within these areas. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

2) Within the proposed permit, shadow or adjacent areas does the applicant intend to adopt 

mining technologies which provide for planned subsidence in a predictable and controlled 

manner? 

Yes No ___ _ 

Revised by sm, UCM-1 - Part IV, Version 1/91, page 2 
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Attachment III.3 .A. 

If yes, provide information requested under "Planned Subsidence", Subsection B. 

Ifno, provide information requested under "Subsidence Unplanned", Subsection C. 

If the applicant intends to conduct both planned and unplanned subsidence mining operations, both 

subsections B and C must be addressed. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

3) Provide geologic descriptions characterizing the thickness and lithology of the coal and 

overburden geological units throughout the shadow area. Provide stratigraphy test boring 

and core sampling log descriptions from the shadow area. Include the elevation and 

locations of the boring logs. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

B) Planned Subsidence 

1) Provide a detailed description of the mining technology used to produce planned and 

predictable subsidence? 

RESPONSE: NI A. No mining is proposed by this IBR application. 

2) Provide a description of factors (i.e. drift thickness variations, expected variations in 

extraction height, or presence of faults and their direction (strike & dip) in relation to 

mine panels, etc.) with supporting documentation which may influence the magnitude, 

extent and predictability of planned subsidence. Include data on predicted subsidence 

profiles and post- subsidence contours, including calculations on the predicted angle of 

draw. Provide a description of measures taken in the field to confirm the accuracy and 

reliability of predicted subsidence profiles. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

3) On a plan base map(s), at a map scale of I inch to 400 feet provide a map ofunderground 

workings which locates all areas where planned subsidence mining operations are to be 

conducted. Include detailed information in regard to the location, length, width and 

height of projected panel development and extraction areas. Give typical percentage of 

coal removed in planned subsidence extraction areas. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

4) On the !-inch to 400 feet plan base map(s) the information regarding the location of 

features required in Parts a-d below is to be provided in relation to areas of planned 

subsidence. 

a) Identify all topographic features at a maximum contour interval of 10 feet. 

b) Identify and label all impoundments with a storage capacity of20 acre-feet or 

more, or bodies of water with a volume of20 acre feet or more. In a written 

narrative, provide information which assures compliance with the requirement of 

Title 62 Ill. Adm. Code 1817.121(d) to permit such proposed mining operations. 

Ifno such features exist, provide a specific statement indicating such. 

Revised by sm, UCM-1 -Part IV, Version 1/91, page 3 
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Attachment JII.3.A. 

c) Identify and label all public road right-of-ways and cemeteries located within 

feet measured horizontally of surface areas of predicted planned subsidence. In 

a written narrative, provide information which assures compliance with the 

requirements of Title 62 Ill. Adm. Code 1761.11 and 12 as may be necessary to 

permit planned subsidence mining operations within the prohibited area. If no 

such features exist, provide a specific statement indicating such. 

d) Identify and label all occupied dwellings, public buildings and facilities, schools, 

churches, hospitals, community or institutional buildings, or public parks located 

within 300 feet measured horizontally of surface areas of predicted planned 

subsidence. If no such features exist, provide a specific statement indicating 

such. If such features do exist, include the following information as may be 

necessary: 

i) Provide a written narrative with support documentation which assures 

compliance with the requirements of Title 62 Ill. Adm. Code 1761.11 

and 12 as may be necessary to permit planned subsidence mining 

operations within the prohibited area. 

ii) Provide a written narrative which assures compliance with the 

requirements of Title 62 Ill. Adm. Code 1817. 12l(d) as may be 

necessary to permit such proposed mining operations in relation to 

public buildings and facilities, schools, churches and hospitals. 

5) Describe the anticipated effects of planned subsidence. 

a) Using the predicted magnitude, extent of planned subsidence profiles, 

post-subsidence contours and angle of draw provided in response to 4,B, above, 

provide a list of all structures and facilities located within the projected area of 

influence of the planned subsidence. The list provided must correspond to each 

panel or extraction area to be mined by planned subsidence mining methods and 

must cross-reference with surface structures and feature map(s). 

RESPONSE: NI A. No mining is proposed by this IBR application. 

b) Using the predicted magnitude, extent of planned subsidence profiles and 

post-subsidence contours provided in response to B, 2, above, locate and identify 

all areas of where surface subsidence impacts are projected to cause disruptions 

of surface drainage or drainage problems on a map(s) at a l" to 400' scale. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

c) Describe any other anticipated effects of planned subsidence. 

6) Describe, if any, measures to be taken on the surface to prevent or minimize the effects of 

p !armed subsidence. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

7) Describe measures to be taken to mitigate or remedy any subsidence-related material 

damages. 
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a) Provide a description of mitigation measures to be taken to repair or compensate 

the owners of structures or facilities which sustain material damage caused by 

subsidence, including but not limited to the following: 

i) Compensate the owner of structures or facilities in the full amount of 

the diminution in value resulting from the subsidence. 

ii) Repair, restore, rehabilitate or replace damaged structures or facilities. 

iii) Compensation may be accomplished by the purchase prior to mining of 

a noncancelable premium prepaid insurance policy payable to the 

surface owner in the full amount of the possible material damage. 

Documentation of the purchase of such qualifying insurance must be 

provided. 
iv) 

RESPONSE: N/ A. No mining is proposed by this IBR application. 

b) Provide a description of measures adopted to control and correct material 

damage resulting from subsidence caused to surface lands, to the extent 

technologically and economically feasible, by restoring the la_nd to a condition 

capable of maintaining the value and reasonable foreseeable uses which it was 

capable of supporting before subsidence. Also, provide descriptions of specific 

repair measures recommended to remedy anticipated material damages detailed 

in 7.a above. 

RESPONSE: N/ A. No mining is proposed by this IBR application. 

c) In conjunction with subsidence control plans to mitigate subsidence-related 

material damage to land and structures, provide a description of measures to be 

taken to determine the degree of material damage or diminution of value or 

reasonable foreseeable use of the surface. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

C) Subsidence Unplanned (Maximize Mine Stability) 

1) Describe the method of coal removal which is designed consistent with known technology 

to maximize mine stability to prevent or minimize subsidence and subsidence related 

damage so that if subsidence does occur it cannot be considered planned subsidence. 

RESPONSE: N/ A. No mining is proposed by this IBR application. 

2) On the shadow area map(s) describe in 2,E, above, or other designated map show all areas 

where coal extraction as described above in 3,C,l is to occur. Include the following 

detailed information: 

a) Provide the location of mains, submains and extraction panels giving geometric 

sizes, dimensions and orientation including lengths, widths, and extraction 

heights of each. 

RESPONSE: N/A. No mining is proposed by this IBR application. 

b) Identify and label all impoundments with a storage capacity of20 acre-feet or 

more, or bodies of water with a volume of20 acre feet or more, public buildings 

and facilities, churches, schools and hospitals. In a written narrative, provide 
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information which assures compliance with the requirements of Title 62 Ill. 

Adm. Code 1817. l2l(d) as may be necessary to permit such proposed mining 

operations. If no such features exist, provide a specific statement indicating 

such. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

c) Provide calculations for the estimated potential angle of draw. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

3) Provide infonnation regarding proposed mining extraction geometries, including 

information on the dimensions of pillars, extraction widths of rooms, entries, and 

crosscuts, etc., for all mains, submains, panel entries and all development areas. Provide 

information regarding the highest extraction percentage for each of the mining geometries 

proposed by the operator, if variations are proposed. Information is to include specific 

details of the effects of any proposed second mining operations on final mining 

geometries and extraction percentages. Map(s) at a scale of I inch to 400 feet (other 

scales as approved by the Department) are to be provided representing all proposed 

extraction geometries, including any proposed second mining. 

Provide information regarding the design engineering of the various mining geometries 

proposed in 3,C,3 above in maximizing mine stability to prevent subsidence. Include the 

following: 

i) 

ii) 

iii) 

Detailed information regarding the specific methodology used to 

calculate mine stability with support documentation and design 

calculations. 

Data concerning actual coal strengths typical of the coal to be mined 

and as this information relates to pillar design and stability. 

Data regarding the strength and geotechnical characteristics of the 

actual mine floor and subfloor as it relates to mine design and stability. 

Information is to be included describing the thickness and lithology of 

the floor and subfloor units. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

4) Provide detailed descriptions of subsidence control measures that will be taken to prevent 

or minimize subsidence and subsidence-related damage which includes, but is not limited 

to the fo !lowing: 

a) Backstowing or backfilling, include map locations; 

b) Leaving areas in which no coal is removed within the shadow area, including a 

description of the overlying area to be protected by solid coal blocks left in 

place. Identify any such areas by map locations; 

c) Surface measures taken to prevent material damage or lessening of the value of 

reasonably foreseeable uses of the surface; 
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d) Monitoring, if any, to determine the commencement and degree of subsidence so 

that other appropriate measures can be taken to prevent or reduce material 

damage. Include map locations of any proposed monitoring sites. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

5) Describe measures to be taken to mitigate or remedy any subsidence-related material 

damages. 

a) Provide a description of mitigation measures taken to repair or compensate the 

owners of structures or facilities which may be materially damaged by 

subsidence, including but not limited to the following: 

i) Compensate the owner of structures or facilities in the full amount of 

diminution in value resulting from the subsidence. 

ii) Repair, restore, rehabilitate or replace damaged structures or facilities. 

iii) Compensation may be accomplished by the purchase prior to mining of 

a noncancelable premium prepaid insurance policy payable to the 

surface owner in the full amount of the possible material damage. 

Documentation of the purchase of such qualifying insurance must be 

provided. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

b) Provide a description of measures adopted to control and correct material 

damage resulting from subsidence caused to surface lands, to the extent 

technologically and economically feasible, by restoring the land to a condition 

capable of maintaining the value and reasonably foreseeable uses which it was 

capable of supporting before subsidence. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

c) In conjunction with the requirements to mitigate subsidence-related material 

damage to land, and structures provide a description of measures to be taken to 

determine the degree of material damage or diminution of value or reasonable 

foreseeable uses of the surface. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

4) Existing Structures 

A) Provide a description of each existing structure proposed to be used in connection with or to 

facilitate the surface coal mining and reclamation operations. The description shall include the 

following: 

1) Locate the structure on the operations map or other designated map, 

2) Provide plans of the structure detailing its current, pre-mining condition, 

Revised by sm, UCM-1 - Part IV, Version 1/91, page 7 



R20645
Attachment III.3 .A. 

3) Provide approximate dates, beginning and completion for construction of the structure, 

and 

4) Provide a showing that the structure meets the performance standards of either 62 Ill. 

Adm. Code Sections 1810 through 1828 or 62 Ill. Adm. Code Sections 280-300 (Interim 

Regulation Program). The showing shall monitor data or other substantiating evidence. 

RESPONSE: NI A 

B) For each structure proposed to be modified or reconstructed for use in connection with or to 

facilitate the surface coal mining and reclamation operations a compliance plan is required which 

shall include the following: 

I) Design specifications for reconstruction or modification of the structure to meet the 

design and performance standards of 62 Ill. Adm. Code Sections 1810 through 1828. 

2) A schedule for reconstruction or modification of the structure showing dates for 

beginning and completing interL111.steps as well as final reconstruction, 

3) Provisions for monitoring the structure during and after modification to ensure that the 

performance standards of 62 Ill. Adm. Code Sections I 810 through I 828 are met, and 

4) A showing that the risk of harm of the environment or to public health or safety is not 

significant during the period of modification or reconstruction. 

RESPONSE: NI A 

5) Support Facilities 

A) Locate on a mining operations map each of the areas to be permitted for surface disturbance to 

facilitate the mining operation. Map shall include all support facilities including buildings, 

structures, conveyors, parking areas, coal preparation plants, yards, railroad spurs, on-site rail 

yards, each air pollution collection and control facility, each facility to be used to protect and 

enhance fish and wildlife and related environmental values, and each explosive storage and 

handling facility. 

RESPONSE: No structures will be present on the IBR site. The discharge pipeline will be 

buried. 

B) Indicate acreage of each type of facility within permit area such as: buildings, roads, railroads, 

parking areas, pavements, loading and unloading facilities, sanitary facilities, and undeveloped 

areas. (Summation of above areas should equal total support facility area.) 

RESPONSE: 

SUPPORT AREA ACRES 

Mine Buildings 0.00 

Mine Office Parking 0.00 

Mine Yard 0.00 

Preparation Plant Buildings 0.00 
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Prep Plant Parking 0.00 

Prep Plant Yard 0.00 

Refuse Area 0.00 

Railroad 0.00 

Access Roads (Roads and Shoulders) 1.36 

Topsoil Storage 0.00 

Dirt Stoclqiile 0.00 

Drainage Facilities 0.00 

Coal Storage 0.00 

Mine Sunnort Areas 0.00 

Plant Suooort Areas 0.00 

Refuse Areas 0.00 

Other (Water Recoverv Borehole Area) 1.84 

Undevelooed Areas 0.00 

TOTAL 3.20 

C) Transportation Facilities 

I) Provide a detailed description on mining operations map or other map and show location 

of the following: 

a) Proposed road(s), conveyor system(s), or rail system. 

b) Related sediment control facilities. 

c) Earth borrow locations and/or locations for deposition of excess excavation. 

RESPONSE: Refer to Refer to Map 6 SF, Operations Plan Map; Sheet I of 2. 

2) Provide specifications and plan-profiles of existing gradeline, proposed road centerline, 

ditch flow lines, road cut, fill embankment, culvert, bridge and drainage structures. 

Provide typical cross sections where appropriate. 

RESPONSE: Refer to Infrequently Used Access Road Plan and Detail Map (Drawing No. B0?-

363-El). 

3) For all transportation facilities to be constructed, provide construction details for all 

sediment control facilities to be constructed to prevent additional contributions of 

suspended solids to streamflow or to runoff outside the permit area. 

RESPONSE: The infrequently used access road is existing for approximately 1500 feet and 

another 889 feet of will be constructed to the borehole(s) site. The infrequently 

used access road will not be constructed in an area where adverse impacts to 

streamflow can occur. The infrequently used access road will be prepared by 

compacting the subgrade, where necessary, to provide a solid base and surfaced 

with crushed stone to prevent rutting and protect the road surface from erosion. 

Drainage along the road will be controlled by the construction of roadside ditches 

and/or berms. The roadside ditches will be designed in accordance with prudent 

engineering practice to safely control runoff from the road surface. Conditions 

arising on the infrequently used access road, which might adversely impact 
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suspended solids in streamflow, will be handled on a site-specific basis as the 

need arises. Such measures will include, but not be limited to, the construction of 

straw bale dikes, riprap check dams or silt fences to control sediment and erosion 

during construction activities. 

4) Discuss the revegetation of ditch and borrow areas involved in construction. 

RESPONSE: The roadside ditches will be mulched and seeded with a permanent species to 

prevent erosion. 

5) Discuss the estimated life of each facility and how materials will be removed when the 

facility becomes inactive. 

RESPONSE: The infrequently used access road will be for the life-of-mine service. The 

estimated life of the mine is approximately 20 years. Structures not required to 

support the approved post-mining land use will be removed. All usable materials 

and structures will be salvaged and sold, if economically possible. Obsolete 

structures and equipment will be scraped and removed from the mine site. 

6) Provide a report of appropriate geo-technical analysis where approval from the 

Department is required for alternative specifications or steep cut slopes under 62 Ill. 

Adm. Code 1817.150. 

RESPONSE: NI A 

7) Provide a description of measures to be taken to protect the inlet end of a ditch relief 

culvert, other than use of a rock headwall, and for alteration or relocation of a natural 

drainageway for approval by the Department under 62 Ill. Adm. Code 1817.150. 

RESPONSE: NI A 

6) Waste Material 

A) Identify the nature of all waste material including shaft excavation material and non-coal waste to 

be disposed of within the permit area. Give the net neutralization potential. 

RESPONSE: NI A 

B) Coal processing waste bank dams shall be designed to comply with requirements of 62 Ill. Adm. 

Code 1817.81 through 1817.84. For coal processing waste dams and embankments each plan shall 

comply with the requirements ofMSHA, 30 CFR 77.216-1 and 77.216-2, and shall contain the 

results of a geo-technical investigation as prescribed under 62 Ill. Adm. Code 1784. 16( e ). 

RESPONSE: NI A 

C) Indicate location of all areas in which such materials including shaft excavation material and 

non-coal waste (including those under Subtitle C ofRCRA) are to be disposed of on the mining 

operations map. Indicate all streams, creeks, and surface water impoundments within such areas or 

which receive runoff from such areas. Provide acreage of disposal area and borrow areas. Indicate 

location of borrow area on mining operations map. 
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RESPONSE: NIA 

D) Provide construction details for all impoundments and structures to contain such waste material. 

Provide typical cross-sections of all proposed levees, dams and excavations. 

RESPONSE: NI A 

E) Indicate location and provide details for diversions as necessary to divert surface water around 

such areas on the mining operations map. 

RESPONSE: NI A 

F) Provide details of diversions or other devices designed to collect surface runoff from waste 

disposal sites and transport same to appropriate treattnent facility. 

RESPONSE: NIA 

G) Provide details of such treattnent facilities and identify points of discharge. 

RESPONSE: NI A 

H) For disposal areas explain measures to be taken to avoid pollution of surface or groundwater due 

to leaching through levees or dams and through underlying soil. 

RESPONSE: NIA 

I) Describe estimated life of each area. 

RESPONSE: NIA 

J) Coal preparation: 

I) Give a general description of the coal processing operation at this facility. 

RESPONSE: NI A 

2) Describe the fresh water (makeup) and slurry circuits for this operation and indicate if a 

discharge occurs. If a discharge does occur, it should be included on Schedule A. If a 

discharge does not occur, a detailed description of how this will be accomplished must be 

submitted. 

RESPONSE: NI A 

3) What safeguards are provided to prevent the discharge of slurry fines and untreated slurry 

water during emergency situations ( e.g. power outages, mechanical equipment 

breakdown, plant shutdowns, etc.)? Also, indicate where the slurry would go by gravity 

flow in the event of an emergency discharge, and the environmental impact this would 

have. 

RESPONSE: NI A 

7) Surface Drainage Control 
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A) 1) Locate on the mining operations map or on a separate drainage map all proposed drainage 

control systems. Show drainage patterns of all affected mining areas. 

RESPONSE: NI A 

2) Will all surface drainage from the affected mining area be collected and treated prior to 

leaving the permit area? 

Yes _____ No _ ___,_X,_ __ 

If yes, delineate how and where surface drainage will be collected and treated, and list permit 

numbers and type of permit that the drainage control systems are operated under. If above answer 

is no, explain how regulatory compliance will be achieved without treatment, i.e., address the 

requirements of Section 1817.46( e). 

RESPONSE: NI A 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected 

mining area? 

Yes _____ No _~X~--

If no, please discuss. 

RESPONSE: NI A 

C) Describe the timing in which all construction of the sediment ponds and surface drainage control 

structures will be complete. Include a discussion of the vegetation stabilization of these structures. 

RESPONSE: NIA 

D) Overland Flow Diversions 

For all diversions of overland flow, shallow groundwater flow, and ephemeral streams which divert surface 

water around the mining area, and all collection drains that transport affected area runoff into 

water-treatment facilities, provide the following: 

1) Typical cross sections bottom width, side slopes and depth. 

2) Proposed flow line slopes. 

3) Runoff and diversion capacity calculations. 

4) Details of proposed erosion and sediment control measures to be employed. 

RESPONSE: NI A 

For permanent diversion also include: 

5) Watershed limits upstream from the diversions. 

RESPONSE: NI A 

Revised by sm, UCM-1 - Part N, Version 1/91, page 12 



R20650
Attachment IIl.3 .A. 

6) Plan profile drawings of the proposed diversion showing existing gradeline, proposed 

diversion bottom gradeline and water surface at design storm. 

RESPONSE: NI A 

E) Sediment pond Design: 

NPDES 
MSHA# 
Total Drainage Area (Acres) 

Total Disturbed Drainage Area (Acres) 

Total Calculated Inflow From Design Storm (AC-FT) 

Sediment Storage Volume (AC- FT) 

Total Volume Below Primary Spillway Elevation (AC-FT) 

Total Volume Below Emerg. Spillway Elevation (AC-FT) 

RESPONSE: NIA 

F) I) Discuss the design basis for the sediment pond(s) calculations. 

Submit calculations used in spillway designs and determination of inflow volume and 

pond volume. 

RESPONSE: NI A 

2) Submit a typical section of the embankment(s), details of the principal and emergency 

spillways and a plan view of each pond at a scale of I inch= 200 ft. or larger showing 

pond bottom contours and points of inflow. 

RESPONSE: NIA 

3) For all sedimentation ponds provide design information showing compliance with the 

requirements of 62 Ill. Adm. Code 1817.46. Each plan shall, at minimum, comply with 

the requirements ofMSHA, 30 CFR 77.216-1 and 77.216-2. 

RESPONSE: NIA 

G) If sediment removal becomes necessary, explain how the sediment will be removed, where it will 

be disposed of, and what disposal methods will be used. 

RESPONSE: NIA 

H) Will pH adjustment be necessary on any of the discharges in order to meet the applicable State and 

Federal Standards? 

Yes _____ No _ _.aeX.,,_ __ 

If yes, a discussion of the situation is necessary, along with a detailed basis of design. The basis 

should include a detailed description of the proposed treatment facilities, process flow diagrams, 

and design calculations. 

RESPONSE: NIA 
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I) Does a perennial or intermittent stream occur within the proposed permit area? 

Yes __ X= __ No ____ _ 

If yes, is an exception to the 100-foot buffer zone being requested or is a stream diversion being 

proposed. For exception to the 100-foot buffer zone, indicate how compliance with Section 

1817.57 will be assured. For a stream diversion, complete Part V 6) of the application form. 

RESPONSE: NI A 

J) Permanent and Temporary Impoundments, Ponds, Banks, Dams and Embankments 

1) All temporary and permanent impoundments must meet the requirements of 62 Ill. Adm. 

RESPONSE: NIA 

RESPONSE: NIA 

Code 1817.49. Will the mining operation involve the construction of any impoundments 

other than those waste retention? 

Yes -~X~ __ No ____ _ 

If yes, include the following information: 

a) Locate on mining operations map all impoundments, dam locations, and 

watershed limits, indicate which impoundments are proposed to be permanent 

and complete Part V 3)D) of the application. 

b) Provide construction and maintenance details of dams, spillways, seepage 

control measures, and erosion control measures for inlets and outlets. Employ 

maps and cross sections where necessary. Where design plans for proposed 

structures are not provided, submit a certification statement providing a schedule 

for submission of detailed design plans for each structure. 

2) Describe proposed reclamation plans for each structure, including a timetable and plans 

for removal and disposal of material. Each plan shall: 

a) Be prepared by or under the direction of, and sealed by a qualified registered 

professional engineer licensed under the Illinois Professional Engineering Act, 

b) contain a description, map, and cross-section of the structure and its location, 

c) contain preliminary hydro logic and geologic information required to assess the 

hydrologic impact of the structure, 

d) if underground mining has occurred, the plan shall contain a survey describing 

the potential effect on the structure from subsidence of the subsurface strata 

resulting from the post underground mining operations, 

e) for structures where the detailed design plans are not submitted to the 

Department with the general plan, the plan shall contain a certification statement 

which includes a schedule setting forth the dates that detailed design plans are to 
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be submitted. For these structures, the detailed design plans must be submitted 

to the Department and approved in writing prior to the beginning of construction. 

3) For each structure that meets or exceeds the size or other criteria ofMSHA, 30 CFR 

77.216(a), the detailed design plan shall: 

RESPONSE: NIA 

a) Be prepared by or under the direction of and sealed by a qualified registered 

professional engineer licensed under the Illinois Professional Engineering Act, 

b) include any design and construction requirements for the structure, including 

any required geo-technical information, 

c) describe the operation and maintenance requirements for each structure, and 

d) describe the timetable and plans for removal of each structure if appropriate. 

4) For each structure that does not meet the size or other criteria ofMSHA, 30 CFR 

77.216(a), the detailed plan shall: 

RESPONSE: NI A 

a) Be prepared by or under the direction of and sealed by a qualified registered 

professional engineer licensed under the Illinois Professional Engineering Act, 

b) include any design and construction requirements for the structure, including any 

required geo-technical information, 

c) describe the operation and maintenance requirements for each structure, and 

d) describe the timetable and plans for removal of each structure if appropriate. 

K) If any of the following questions are answered yes, a permit may be needed from Illinois 

Department of Natural Resources, Office of Water Resource Management. 

1) Will the mining operation involve the construction of any levees, dikes, haul roads or 

other similar structures or the placement of any fill along or in the flood plain of any 

stream serving a drainage area often (10) square miles or greater at the point of 

construction? 

Yes _____ No -~X~--

2) Will the mining operation involve any relocation or diversion of or any construction 

activity in, over, under or along the banks of any stream serving a drainage area often 

(10) square miles or greater at the point of construction? 

Yes _____ No _~X~--

3) Is there any urban development (residential, commercial or industrial uses) in the areas 

immediately surrounding the mining operation? 
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Yes _____ No_~X~--

(Ifyes, please re-answer questions 1 and 2 above applying a one (I) square mile drainage 

area limit.) 

Will the mining operation involve the construction, major modification, or removal of any 

dam which in the event of failure would have probability for loss of life or additional 

economic loss in excess of that which would occur downstream of the dam in the absence 

of the dam? 

Yes _____ No _~X~--

5) Will the mining operation involve the construction, major modification, or removal of any 

dam 25 feet or more in height? 

Yes _____ No_~X~--

6) Will the mining operation involve construction, major modification, or removal of any 

darn which would have an impounding capacity of 50 acre feet or more? 

Yes _____ No_~X~--

RESPONSE: NI A 

8) Provide a plan detailing fugitive dust control practices to be employed during proposed surface coal mining · 

and reclamation operations as required under 62 Ill. Adm. Code 1817.95. 

RESPONSE: NIA 
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PART IV 

RECLAMATION PLAN 

I) Provide a reclamation plan map outlining proposed reclamation of the lands within the proposed !BR area and state 

how the !BR area will be reclaimed in conformity with the original plan. 

RESPONSE: Refer to Map 7 S.F.; Reclamation Map and Attachment IV.1 

2) Post Mining Land Use 

A) Provide a detailed description of proposed post-mining land uses and capabilities employing land use and 

capability categories listed below. Provide acreage figures for each post-mining land use proposed for the 

existing permit, the !BR area and total permit after inclusion of the !BR acreage and designate the postmining 

land uses on the Post Mining Land Use Map. Acreage figures for postmining land use must differentiate 

between mined and surface disturbance areas based on the mining line used in the premining section of the 

application. 

RESPONSE: Refer to Map 7 S.F.; Reclamation Map and Attachment IV.I 

Capability 

Existing Permit (ac) I IBR(ac) 

Land Use Prime HCap NonCr Prime HCap NonCr 

Cropland 0.00 0.00 

Pasture Land 0.00 0.00 

Grazing Land 0.00 0.00 

Forestry 13.36 0.00 

Residential 0.00 0.00 

Industrial/Commercial 0.00 0.00 

Recreation 0.00 0.00 

Fish & Wildlife 
Habitat (Herbaceous) 0.00 0.00 

Fish & Wildlife 
Habitat (Woody) 544.23 3.20 

Fish & Wildlife 
Habitat (Wetland) 0.00 0.00 

Developed Water 
Resources 19.26 0.00 

Undeveloped Land 0.00 0.00 

Prime: Prime farmland 
HCap: High Capability- meeting productivity requirements of62 Ill. Adm. Code 1825. 

NonCrop: Non-Cropland - All soils which do not qualify as prime farmland or high capability. 

I Total (ac) 

Prime HCao NonCr 

0.00 

0.00 

0.00 

13.36 

0.00 

0.00 

0.00 

0.00 

547.43 

0.00 

19.26 

0.00 
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Number Width 

Topsoil Borehole Site 1 1.84 

Topsoil on IUA Road 1 0.04 

Lime 1 3.2 

Water Recovery Boreholes 2 2 

ATTACHMENT V.1.B 
REFUSE AREA 

RECLAMATION ESTIMATE 
PERMIT No. 375 

WATER RECOVERY BOREHOLES 

Length Height Description 

Acres Topsoil Redistributed 

Acres Tops oil Redistributed 
Acres Revegetation 

2 507 Backfill Boreholes 

i 

Units Price COST 

2,969 Yards 1.5 $4,453 
65 Yards 2.5 $161 

3.2 Acres 500 $1,600 

1,014.0 Yards 1.5 $1,521 

TOTAL $7,735 
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Alliance LI 
Consulting, Inc. 

Engineers • Constructors • Scientists 

PERMIT NO. 375 

SUPPLEMENTAL INFORMATION 
FOR IBR DATED JULY 17, 2006 

WILLIAMSON COUNTY, IL 
POND CREEK MINE NO. 1 

Prepared for 

WILLIAMSON ENERGY LLC 
JOHNSTON CITY, IL 

ALLIANCE PROJECT NO. B06-142-1413 ®~~~~;?~~ 
OCTOBER 12 2006 ~ ·w 

Beckley, WV 
Raleigh County Airport Industria l Park 

124 Philpott Lane 
Beaver, WV 25813-9502 

Telephone: (304) 255-0491 
Fax: (304) 255-4232 

, OCT 1 2 2006 . 

IL Environmti 11a1 n1.1.,-,t,-.., 1 Agency 
MARION REGJONAL OFFICE 

Raleigh, NC 
5825 Triangle Drive 
Raleigh, NC 27607 

Phone: (919) 861-2267 
Fax: (919) 341-2151 

-1 .. •·============================ 
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( 
AllianceO 

Consulting, Inc. 
Engirieer::.. · Constructors · Scientists 

Mr. Darin Martin 

October 12, 2006 

IDNR - OFFICE OF MINES AND MINERALS 
Land Reclamation Division 
503 E. Main, FL 001 
Benton, IL 62812 

Transmittal 

Project No. B06-142-1413 

Supplemental Infonnation for Non-Contiguous IBR 
Dated July 17. 2006 
Locust Grove Shaft 

Permit No. 375 
Williamson Energy, LLC 

Williamson County. Illinois 

Dear Mr. Martin: 

This letter is being written on behalf of our client, Williamson Energy LLC, in response to your 

emailed comments dated October 2, 2006 for the above referenced facility. The following 

information is provided. 

Response to Comment No. I - The agreement with the local road authority has been included. 

Response to Comment No. 2 - The Attachment 1-4-A, right of entry document, has been signed by 

Michael J. Beyer, CEO of Williamson Energy, LLC. 

Response to Comment No. 3 - In Part II "Premining" Page (I) IBR acreage chart has been changed to 

read 9.71 acres of cropland in the "IBR" column and the remainder of the liens below as "0"s. 

If you should have any questions, or require additional infonnation, please contact us. 

Respectfully submitted, 

ALLI~ CONSULTIN~, INC. 

t%~/4L7. -----
Claudio E. Yon, P. E. 
Senior Project Manag 

CEY:wmb 
Enclosures 

cc: James Plumley, Mach Mining w/enclosures 

FILE: 06142-01 

124 Philpott Lane • Raleigh Cou11ty Airport Industrial Park • Beaver, WV 25813-9502. • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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Claudio 

From: 
To: 
Sent: 
Subject: 

Claudio, 

"DARIN MARTIN" <DARIN.MARTIN@illinois.gov> 
"Claudio" <cyon@aci-wv.com> 
Wednesday, October 04, 2006 10:02 AM 
Re: Bleeder Shaft IBR (non-contiguous) 

Looks like everyone else has now signed off on the 7 /17 /06 
non-contiguous IBR and has no questions therefore, it is okay to go 
ahead and send in the supplemental info I requested below. (We will need 
three sets and it will help us in tracking if you will label the info -
"Supplemental Information for IBR dated July 17, 2006.") 

If you have any questions please call. 
Darin. 

>>> "Claudio" <cvonialaci-wv.com> I 0/03/06 5:44 AM>>> ~-
Thanks. 
----- Original Message -----
From: "DARIN MARTIN" <DARIN.JvIARTINralillinois.gov> 
To: <cyon@aci-wv.com> 
Sent: Monday, October 02, 2006 1:58 PM 
Subject: Bleeder Shaft IBR (non-contiguous) 

> Claudio, 
> To date, the following are comments on the non-contiguous IBR 
submittal 
> dated July 17, 2006. Please do not send the responses to us until I 
> confirm that this is all the supplemental information needed on this 
> submittal. 
> 1.) No agreement with the local road authority was found. 
> 2.) Attachment 1.4.A. right of entry document is not signed by James 
> Morris. 
> 3.)Part II "Premining" Page (1) IBR acreage chart should read 9.71 
> acres of cropland in the "IBR" column and the remainder of the lines 
> below as "O's". The "Total" column appears correct. 
> In the future, when submitting an IBR application that is not 
> physically connected to the existing permit please refer to it as a 
> "non-contiguous IBR". This will help define the request. 
> Darin. 

Page I of I 

10/4/2006 
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JAMES J. WEBB 
COUN,.Y ENGINEER 

WJ'LLIAMSON COUNTY SCOTT BARGER 
OESIGN ENGINEER 

YVONNE RICHERT 
OFFICE MANAGER 

HIGHWAY DEPARTMENT 

MARION. ILLINOIS 62·959 

October 4, 2006 

Mr. Scott Fowler 
Illinois Department of Natural Resources 
Office of Mines and Minerals 
Land Reclamation Division 
One Natural Resources Way 
Springfield, IL 62702-1271 

Dear Mr. Fowler: 

1817 NORTH COURT ST. 

TELEPHONE [618) 997-130! 
EXT. 145 

Williamson County Highway Department has given Williamson Energy, LLC permission 
to be within their 100 foot right-a-way and to construct an access road along Locust 
Grove Road. 

Y+/u,vorec 7jJJ{--
Ja e J. Webb 
C u y Engineer 
Williamson County Highway Department 
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Attachment I.4.A 

(I) (We) Michael J. Beyer , under penalty of perjury declare on behalf of the 
(Individual or Individuals) 

applicant, Williamson Energv, LLC, that said applicant has valid docwnents which bestow 

upon the applicant a legal right to enter and commence surface coal mining and reclamation 

operations upon lands contained in the proposed IBR area, and such legal right is not in any way 

the subject of pending court litigation. 

Dated this 4 day of {)c.,ru 13 ER , '2-oDb 

ut,fa,?~ I l:l-f I IT UEu.Jny,; DFF.c.cR-
' --Signafure/Title 
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CONSENT TO COMPANY ACTION 
OF WILLIAMSON ENERGY, LLC 

The undersigned, being the manager of Williamson Energy, LLC, a limited 

liability company organized under the laws of the State of Delaware (the "Company") 

and duly authorized to conduct business in the Stale of Illinois, does hereby consent to 

and authorize the following actions by the Company: 

WHEREAS, the undersigned, Cline Resource and Development Company, a 

corporation organized under the laws of the State of West Virginia, is the manager of 

Company (the "Manager"); 

WHEREAS, Company desires to appoint Michael J. Beyer as an Authorized 

Person of Company; 

WHEREAS, Company desires to authorize Michael J. Beyer to execute on 

Company's behalf all permit applications and other documents incident or necessary to 

obtain any permits, approvals or authorizations required for Company to conduct any 

aspect of its coal mining operations, including without limitation, any and all permits, 

bonds, approvals or authorizations required under federal, state or local surface mining 

laws or any other laws pertaining to health, safety or the environment; 

RESOLVED, that the Manager hereby approves Company's action in appointing 

Michael J. Beyer as an Authorized Person of Company, to serve in such capacity until 

such time as Company may revoke his designation; 

165565 
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RESOLVED, that Michael J. Beyer at any time during his term as an Authorized 

Person of Company be and hereby is authorized, empowered and directed for and on 

behalf of Company and as its act and deed to negotiate, execute, deliver and record all 

applications, agreements, instruments, certificates and other documents or items and to 

do all such acts and things as may be necessary to obtain any permits, bonds, 

approvals or authorizations required for Company to conduct any aspect of its coal 

mining operations, including without limitation, any and all permits, approvals or 

authorizations required under federal, state or local surface mining laws or any other 

laws pertaining to health, safety or the environment; 

RESOLVED FURTHER, that Michael J. Beyer shall have the power to seek 

appropriate court orders, injunctions, and judgments which may be deemed necessary if 

a third party refuses to comply with actions taken by him under this document, including 

the power to sue any party who fails to comply with actions Company has authorized in 

this document, and to seek actual, punitive, and any other appropriate damages on 

Company's behalf; 

RESOLVED FURTHER, the powers and authorities granted herein shall not be 

affected, impaired or exhausted by any non-exercise thereof or by any one or more 

exercises thereof; 

RESOLVED FURTHER, that all prior actions taken by Michael J. Beyer on behalf 

of Company for the purpose of obtaining any permits, bonds, approvals or 

authorizations required for Company to conduct any aspect of its coal mining operations 

are hereby ratified and confirmed; 

175895 2 
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( 

RESOLVED FURTHER, any person may rely fully, completely, and equally on 

the original of this document or on a copy of this document. 

Executed and effective as of October :i__, 2006. 

175895 

WILLIAMSON ENERGY, LLC 
a Delaware limited liability company 

By its Manager, 

CLINE RESOURCE AND 
DEVELOPMENT COMPANY 

By: Ll,,.J}/4L j .-/ 
Donald R. Holcomb 

Its: Secretary-Treasurer 

3 
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PART II 

PREMINING INFORMATION 

Premining information is to be displayed on premining land use map unless otherwise indicated. 

!) Describe how the !BR area perimeter will be marked and discuss the method or system employed to 

locate permit area perimeter and set markers along it. Designate a reference point outside the !BR 

area if different then the original permit. Provide a description of the reference point and a sketch 

relating the reference point to the !BR area perimeter. 

RESPONSE: The perimeter of the permit area will be delineated by using PVC or metal post and 
the posts will be located within eye sight of one another. A reference point will be 
located at the approximately 0.23 miles east of the intersection of Thompsonville 

Road and Locust Grove Road. 

2) Explain and locate areas where the !BR is contiguous to an existing permit. 

RESPONSE: The IBR area will be located south side of the Locust Grove Road and approximately 

1236 feet east of the intersection of Locust Grove Road and Thompsonville Road. 

3) 

4) 

Give the acreages of each land use within the proposed !BR and existing permit area, employing land 

use categories of Section 1701.5 listed below, and delineate on premining land use map existing land 

uses in the proposed permit area and adjacent to it. Include on the premining land use map the 

location of all buildings and identify the current use of these buildings. 

Pre-Mine Land Use Existing Permit !BR 

Cropland 441.52 9.71 

Pasture land 0 0 

Grazing land 0 0 

Forestry 101.86 0 

Residential 2.55 0 
Industrial/Commercial 
Recreation 0 0 

Fish and Wildlife Habitat 0 0 

Developed Water Resources 1.44 0 

Undeveloped land 0 0 

Soils Information Map 

A) Does the submitted soils map represent a map developed by the National Resources 

Conservation Service (NRCS)? 

Yes ___ No_~X~_ 

If no, explain. 

Total 

451.23 
0 
0 

101.86 
2.55 

0 
0 

1.44 
0 
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STATE OF ILLINOIS 

ENVIRONMENTAL PROTECTION AGENCY 

Subject: Williamson Energy, LLC - Pond Creek Mine No. 1 

Data: Log No. 2416-06, 2416-06-A 

Reviewed by: I. Ward Date: 03/07/19 

Log No. 2416-06, 2416-06-A⇒IBR No. 4 to OMM Permit No. 375. 

-------- -----------------

Log No. 2416-06, 2416-06-A 

• IBR No. 4 to OMM Pennit No. 375 requests the addition of 4.05 acres. 
• IBR area is located in Sections 12, Township 8 South, Range 3 East, Williamson 

County. 
• IBR is for installation of three boreholes, two fresh/mine water injection holes and 

associated pipelines and access road and the area. 
• Installation of the boreholes is to provide the mining operation with the ability to 

withdraw water from the abandoned Zeigler No. 4 Mine works and pump it into 
Pond No. 005. From Pond No. 005 water will be directed to preparation plant and/or 
mine. To complete the "closed circuit" system, water will be pumped from Pond 
No. 005 back to the Zeigler No. 4 Mine. 

* Action: Reference Log Nos. 2416-06 and 2416-06-A in CA as additional permit acreage. 
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Alliance LI 
Consulting, Inc. 

Engineers . Constructors. Scientists 

SUPPLEMENTAL INFORMATION 
FOR 

PERMIT NO. 375 - INCIDENTAL 
BOUNDARY REVISION APPLICATION 

WILLIAMSON COUNTY, IL 
POND CREEK 1 MINE 

Prepared for 

WILLIAMSON ENERGY LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B0S-320-1444 
AUGUST2006 

Raleigh, NC Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 

5825 Triangle Drive 
Raleigh, NC 27607 

Beaver, WV 25813-9502 
Telephone: (304) 255-0491 

Fax: (304) 255-4232 

Phone: (919) 861-2267 
Fax: (919) 341-2151 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

August 21, 2006 

Mr. Darin Martin, Inspector 
LAND RECLAMATION DIVISION 
ILLINOIS DEPARTMENT OF NATURAL RESOURCES 

Land Reclamation Division 
503 E. Main, FL 001 
Benton, IL 62812 

Dear Mr. Martin: 

Transmittal 
Incidental Boundary Revision No. 1 

to Pond Creek 1: Permit No. 375 
Williamson Energy LLC 

Williamson County. Illinois 

Project No. B0S-320-1444 

m~~~~@ 
OCT O 6 2006 

IL Envir~... .. , , , •w•- ,,1 r1gency 
MARION REGIONAL OFFICE 

On behalf of our client, Williamson Energy LLC, please find the enclosed original and one copy 

of the supplemental information requested by Mr. Dan Barkley for the above referenced permit. 

One copy of the supplemental infonnation is being sent to Mr. Barkley. 

The following responses are to address Mr. Barkley's concerns, which were received by email on 

Monday, July 24, 2006. 

1) An·underground map of the Zeigler No. 4 Mine is being submitted. Refer to Map 6 U.G. 

Operations Plan Map (Supplemental-Zeigler No. 4 Mine Works) for the location of the 

proposed borehole and monitoring hole locations. 

2) Refer to Part Ill of the IBR application for the operational plan, which includes a monitoring 

plan. 

3) The reqnested underground mine affidavit is being submitted per your request. 

4) A copy of the IBR application with the supplemental information inserted is being sent to 

Mr. Larry Crislip. 

5) Refer to Part III of the IBR application for the operational plan. The operational plan 

explains the proposed pumping/injection operation. 

(( ff you should have any questions, or require additional information, please contact us. 

"-

124 Philpott Lane • Raleigh County Airport industrial Park • Beaver, WV 25813-9502.• TELE: (304) 255-0491 • FAX: (304) 255-4232 
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Mr. Darin Martin, Inspector 
LAND RECLAMATION DIVISION 
ILLINOIS DEPARTMENT OF NATURAL RESOURCES 
August 21, 2006 
Page2 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

f I · 
f)·;:p& IJJ;J_,,f~~ 

" Stephen M. Sutphin 
Project Manager 

~ },/~ 
Larry{. Lucas 
Senior Project Scientist 

(i~r✓-
Claudio E. Yon, /4 
Senior Project Manager 

SMS/CEY:wmb 
Enclosures 

cc: Scott Fowler, IDNR w/enclosures 
Cliff Holloway, IDNR w/enclosures 
Don Pflederer, IDNR w/enclosures 
Tim DeVardo, IDNR w/enclosures 
Larry Crislip, IEP A w/enclosures 
James Plumley, Mach Mining w/enclosures 

FILE: 05320-06 
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Steve 

From: 
ro: 

"DAN BARKLEY" <DAN.BARKLEY@illinois.gov> 
"Steve" <ssutphin@aci-wv.com> 

Page 1 of2 

Cc: "Larry Crislip" <EPA1409@epa.state.il.us>; "CLIFF HOLLOWAY" <CLIFF.HOLLOWAY@illinois.gov>; 

"DARIN MARTIN" <DARIN.MARTIN@illinois.gov>; "DON PFLEDERER" 
<DON.PFLEDERER@illinois.gov>; "SCOTT FOWLER" <SCOTT.FOWLER@illinois.gov>; "TIM 

DEVARDO" <TIM.DEVARDO@illinois.gov> 

Sent: Monday, July 24, 2006 3:31 PM 
Subject: Re: Permit 375 - IBR for Dewatering/lnjection/MonitoringBoreholes 

Altering the cmTent state of the abandoned mine is our concern from a 

subsidence stand point. Although you indicate you will be circulating 

as a "closed system", it appears that the only time you will extract or 

return water to the old works is on an as needed basis. That is, 

extract water when the operation needs to supplement the pond surface 

water to keep the prep plant functioning and return water when you are 

concerned with a high chlorides or other water quality issue and avoid a 

surface discharge through your NPDES point(s). 

Concerning subsidence, we need assurances that you are not altering the 

mine pool. We are not sure if the mine pool is one continuous pool or 

segregated based on seals and /or void closure in areas of the mine. It 
could be two separate pools, or more. 

Therefore, at a minimum, we need: 

The underground mine map with all hole locations proposed (Input, 

Out take and monitoring points) 

2. A plan to monitor elevations at the various points to show that 

water extraction and input is not affecting the current pool(s). (mine 

remains fully flooded as you have indicated it currently is). 

3. An affidavit specific to the operations proposed to inject and 

exh·act water from this mine pool (not just affirming your rights on the 

surface IBR area but specific statements concerning your rights in using 

this mine pool for your operations. I suggest you run a draft by us to 

see if we feel you have the right commitments in the affidavit. 

4. Because you are proposing to inject discharge water underground, 

IEP A (Larry Crislip) needs to be copied on this entire submittal to 

determine if any IEP A approvals are necessary. 

5. A clear indication of the water circuit. You indicated that all 

water will report to Pond 005 from the underground works and all water 

that winds up going back to the underground works will first report to 

pond 005 as well. This needs to be clear ifit is not already. (i.e. 

no direct pumping from the future decant of the slurry cell(s) without 

first passing through pond 005.) 

"'-1 will be gone ( except for Friday Aug 4) over the next 2 weeks. Scott 

Fowler can answer any questions you may have in my absence. You also 

need to assure that Darin and Tim of our Benton Office have everything 

8/11/2006 
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needed for the surface disturbance within the IBR. 

My email address has changed 
,(~Tt is now dan.barkley@illinois.1wv 

Ph 217 - 785 - 5197 
fax 217 - 524 -4819 

>>> "Steve" <ssutp.l1in@aci-wv.com> 7/21/2006 2:44 PM>>> 

Dan, 

Per our discussion, please email any comments/concerns on this 

application. 

Steve Sutphin 
Alliance Consulting, Inc. 
124 Philpott Lane 
Beaver, WV 25813 
Phone: (304) 255-0491 
Fax: (304) 255-4232 

*****LEGAL DISCLAIMER***** 
The infonnation in this message is confidential and may be privileged. 

It is intended solely for the addressee. 
Access to this message by anyone else is unauthorized. If the reader of 

+lus is not the intended recipient, 
1y dissemination, distribution, or copying of this communication, or 

any action or omission taken by the reader 
in reliance on it is prohibited and may be unlawful. If you have 

received this message in error, please immediately 
contact the sender by telephone call to (304) 255-0491 ext. 313 and 

delete the message. 
Thank you 

Page Lot L 

8/11/2006 
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{ 

SUPPLEMENTAL INFORMATION 
FOR 

PERMIT NO. 375 - INCIDENTAL 
BOUNDARY REVISION APPLICATION 

WILLIAMSON COUNTY, IL 
POND CREEK 1 MINE 

Prepared for 

WILLIAMSON ENERGY LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B0S-320-1444 
AUGUST2006 
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ATTACHMENT PART 1.4.A 
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CERTIFICATION OF LEGAL RIGHT TO ENTER LANDS 

I, James R. Morris, under penalties of perjury declare on behalf of the applicant. 

Williamson Energy, LLC, a Lessee, that said applicant has valid documents which bestow upon 

the applicant a legal right to enter and commence surface coal mining and reclamation 

operations, as specified herein, upon lands contained in the proposed permit area and the 

shadow area, and such legal right is not in any way the subject of pending court litigation. 

This Certification of Legal Right to enter Lands pertains to Illinois Department of Natural 

Resources, Office of Mines and Minerals, Land Reclamation Division Permit No. 375, Revision 

No. 1 and is for the exclusive purpose of withdrawing water and pumping into Lessor's/Owner's 

coal seam void. 

Applicable documents to this Certification are as follows: 

Williamson Energy, LLC, with an address of 430 Harper Park Drive, Beckley, WV 25801 

is the holder of a leasehold estate, and is the named Lessee in a Lease, dated May 1, 2005. 

Granted to Williamson Energy, LLC, and executed by Williamson Development Company, LLC, 

(formerly know as Steelhead Development Company, LLC) collectively referred to as Lessor, 

with a business address of 430 Harper Park Drive, Beckley, WV 25801. 

The original documents are on file at both Lessor's and Lessee's respective business 

offices. 

~ ao ?oo Go 
Jufy,2006 I 
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( 
Attachment I.4.B. 

ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attaclunents, and 

supplements was done by me or under my direct supervision. 

I further certify to the best of my knowledge all such design is in accordance with all applicable 

local, state and federal laws, rules and regulations. I have placed an "X" in the box below if that 

item is relevant. 

D Whereas the Reclamation Plan calls for an alternative land use, I also certify the plans to 

conform to applicable accepted standards for adequate land stability, drainage, vegetative 

cover, and aesthetic design appropriate for the post-mining use of the site. 

D Whereas the operation proposes disposal of spoil or waste materials in areas other than 

mining workings or excavations, I also certify such fills are designed in accordance with 

recognized professional standards and all applicable laws. 

[X] Certification of Illinois Environmental Protection Agency-35 Ill. Adm. Code 405.104(a) 

Permit. In my professional judgement, the plans and specifications submitted as part of this 

application describe an operation which will meet all applicable effluent and water quality 

standards. I certify that I am familiar with all of the plans, specifications, reports, and maps 

submitted as part of this application and that said plans, etc. are accurate insofar as they 

represent existing conditions. 

124 Philpott Lane. Beaver. West Virginia 25801 

Date 



R20682

ATTACHMENT PART 1.5.D 



R20683

Attachment I.5.D. 

PUBLIC NOTICE 

Pursuant to the Surface Coal Mining Land Conservation and Reclamation Act (PA-81-1015, as 

amended) and the Rules and Regulations of the Act, Williamson Energy LLC, 430 Harper Park 

Drive, Beckley, WV 25801 hereby gives notice that on ____________ 2006, 

an incidental boundary revision (IBR) has been submitted to the Illinois Department of Natural 

Resources, Office of Mines and Minerals, Land Reclamation Division, One Natural Resources 

Way, Springfield, IL 62702-1271. The IBR application is for 4.05 acres located in Williamson 

County., along portions of the Liberty School Road in the southwest quarter ofT8S, R3E, Sec 11 

and along the northern boundary ofT8S, R3E, Sect. 14 and the northeast quarter ofT8S, R3E, 

Sec 15. 

Approval is also requested to operate within I 00 feet of the outside right-of-way of public roads 

(Liberty School Road and Williams Prairie Road) which are located as follows: 

Liberty School Road along the eastern side of the southwest quarter of Section 11, 

Township 8 South, Range 3 East; 

Williams Prairie Road along the northern side of Section 14, Township 8 South, Range 3 

East; 

Activities will include developing an infrequently used access road and installing a pipeline. No 

mining operations are proposed within 100' of the outside right-of-way of the above referenced 

roads. 

Copies of the application are on file with the Illinois Department of Natural Resources, Office of 

Mines and Mineral, 503 East Main St., Benton, Illinois 62812, and the Springfield, Illinois 

Office. 

Copies of the application are on file with Illinois Department ofNatural Resources, Office of 

Mines and Minerals. Written comments concerning the operations should be addressed to the 

Office of Mines and Minerals, Land Reclamation Division at the address above, no later than 7 

days from the date of this notice. 
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( PART III 

OPERATIONS PLAN 

I) Explain the proposed operation and why the !BR is needed. Locate on a mining operations map. 

RESPONSE: Refer to Map 6 S.F. and Map 6 U.G. for the location of the bore holes. 

Purpose: The purpose of this IBR is to pennit 4.05 acres for the installation of a two de­

water/injection boreholes, three fresh/mine water injection boreholes, four 

monitoring holes, associated pipelines and access to the bore holes. 

Intent: The intent of the boreholes is to use the abandoned Zeigler No. 4 Mine as a water 

reservoir for the Pond Creek #1 Mine and provide the mining operation with the 

ability to withdrawal and inject water from the abandoned Zeigler No. 4 Mine works. 

Operations: Water from the Zeigler No. 4 Mine would be pumped to Pond Creek #1 's Pond No. 

005. From Pond No. 5, the water will be directed to the mine and/or the preparation 

plant. To complete the "closed circuit" system, water from within the mine site will 

be pumped to Pond No. 005 or the water will be pumped directly back into the 

Zeigler No. 4 Mine at periodic intervals. 

The fresh/mine water injection holes have been located to intersect a portion of the 

Zeigler No. 4 Mine, which will allow adequate retention time for the clarified water 

to migrate back to the de-water bore holes. 

Water withdrawal from the Zeigler No. 4 Mine will be by using a turbine pump at 

each borehole. 

Monitoring, therefore, is proposed to occur weekly for the first two (2) months of the 

pumping operation. If no discemable lowering of the water elevation occurs, the 

readings will be performed monthly. If the water elevation decreases by at least six 

(6) inches in one month, then the readings will return to a weekly basis. Refer to 

Attachment III 1) Existing Hydrologic Conditions/Monitoring Plan - Zeigler No. 4 

Mine for additional information. 

Water pumped from the Zeigler No. 4 Mine will the transported to the Pond Creek 1 

Mine site by utilizing HDPE SDR-17 pipe and will discharge into Pond 005 or 

directly to the mine or preparation plant. A pump placed in Pond 005 will pump the 

water to the mine and/or the preparation plant. Pumps will be placed in Ponds 002, 

003, 004, 006, 007, 008, and the fresh water pond. As the construction of the refuse 

cells/ impoundment develops, water will be pumped from the cells/impoundment to 

Pond 006. Therefore, by opening and shutting pipeline valves, water from Pond 006 

can be pumped back into the Zeigler No. 4 Mine, the fresh water pond, or Pond 005. 
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Four 12 inch HDPE SDR-17 pipelines will run from Permit 375, beneath Liberty 

School Road, and Williams Prairie Road and will be connect to each of the 

boreholes. A series of valves will be use to direct the water either from the 

abandoned Zeigler No. 4 mine or back into the mine. The mine contractor has 

received permission from the Williamson County Highway Department to install the 

pipelines beneath the Liberty School Road and the Williams Prairie Road. The 

Williamson County Highway Department will be responsible for the re-paving of the 

roads and will be working in conjunction with the mine contractor, Mach Mining. 

Refer to Attachment III.3 .A for the letter from the highway department. 

A 3 0-foot wide corridor will be permitted, which will allow for the bore holes and 

pipelines to be installed and allow access to the bore hole sites. Upon completion of 

the bore holes and pipelines installation, all disturbance will be regraded and 

vegetated with the approved seed mix. Access to the site will be limited after all 

work is completed. 

2) Surface Drainage Control 

A) I) Locate on the mining operations map or on a separate drainage map all proposed drainage 

control systems. Show drainage patterns of all affected mining areas. 

RESPONSE: NIA. Upon completion of the bore holes and pipelines installation, access to the 

sites will be limited, therefore no drainage structures are proposed. Temporary 

drainage control will be used as necessary. 

2) Will all surface drainage from the affected mining area be collected and treated prior to leaving 

the IBR area? 

Yes ___ No -~X:.,,._ __ 

If yes, delineate how and where surface drainage will be collected and treated, and list permit 

numbers and type of permit that the drainage control systems are operated under. If above 

answer is no, explain how regulatory compliance will be achieved without treatment, i.e., 

address the requirements of I 8 I 6.46(e)/18 I 7.46(e). 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected 

mining area? 

Yes ____ No _~X'-'----

If no, please discuss. 

RESPONSE: The IBR area is for bore holes installation, pipelines installation and limited access. 

It is not anticipated that interception or diverting surface drainage will be necessary. 
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C) Overland Flow Diversions and Sediment Ponds: 

Are either overland flow diversions or sediment ponds to be constructed? 

Yes No__,X~--

Ifyes, complete applicable parts of the SCM-1 or UCM-1 Part IV (surface drainage control). 

D) Does a perennial or intermittent stream occur within the proposed !BR area? 

Yes No~X~--

If yes, is an exception to the 100 foot buffer zone being requested or is a stream diversion being 

proposed. For an exception to the 100 foot buffer zone, indicate how compliance with 

1816.57/1817.57 will be assured. For a stream diversion, complete applicable parts of the SCM-1 or 

UCM-1. 

3) Roads and other activities: 

A) Are roads to be constructed in the !BR area? 

Yes X No __ _ 

If yes, complete the applicable part of the SCM-lor UCM-1 (transportation facilities). 

RESPONSE: Refer to Attachment III.3.A 

B) If the operations involve other activities not specifically addressed above complete applicable parts 

of the SCM-1 or UCM-1. 

RESPONSE: Refer to Attachment III.3.A. 

4) Are any existing structures proposed for utilization in the !BR? 

Yes No__,X.c._ __ 

If yes, complete Part IV.4 of the SCM-1 or UCM-1. 
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ATTACHMENT PART III 1) 
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EXISTING HYDROLOGIC CONDITIONS/MONITORING PLAN 
ZIEGLER NO. 4 MINE 

The Ziegler No. 4 Mine is in the Herrin No. 6 seam and was mined using conventional "room 
and pillar" techniques. The mine encompasses an area of approximately 4,365 acres. The seam 
where mined by this operation varies from approximately 10 feet below mean sea level (MSL) to 
approximately 260 feet above MSL. Structurally, the high point (Elevation 260) in the mine is 
located slightly northwest of two (2) shafts referred to herein as the North and South shafts. 
Below this high point, the mine is radially divided into five (5) distinct areas situated structurally 
dovmdip of the high point. 

To determine the elevation of groundwater levels in the area over the mining and in the mine 
workings, monitoring of water elevations in the North and South shafts and also within 
dewatering and injection holes has been conducted. These readings also were used to determine 
if varying water levels exist in the mine due to mine seals constructed during mining. 

The water level elevations obtained are as follows: 

North Shaft 
South Shaft 
12-Inch Injection Hole 
16-Inch Dewater Hole 

266.6' 
276.8' 
266.9' 
265.65' 

As can be seen from these data, the water elevation in the mine is approximately 266 feet. The 
higher water elevation in the South Shaft is believed to be due to the sealing of the shaft. The 
266-foot water elevation corresponds with the approximate elevation of the roof of the mine at 
the structural high point, presuming a 7-foot seam extraction height. Essentially, the mine is 
completely inundated. Given the fact that the water elevation in the North Shaft and the 12-inch 
monitoring hole are essentially the same, it may be further concluded that the mine pool has 
reached equilibrium and that varying elevations do not exist within the mine. Structurally and 
hydrologically, this occurs as the mine inundates until such time that the void is completely filled 
to the highest mined elevation ( or perhaps even higher) and equilibrium is reached. Since 
historical data on the mine pool elevation does not exist, we can only assume that a state of 
equilibrium has occurred, although the water level could still be rising. 

The 4,365-acre mine area results in the following volumes of water: 

4,365 acres x 43,560 ff/acre= 190,139,400 ft2 x 7.48 gallons/ft'= 
1,422,242,712 gallons/ft of mine height 

At 50% coal extraction= 711,121,356 gallons/ft of mine height, or 
59,260,113 gallons/inch of mine height 

Assuming the plant uses 1000 gpm 24 hrs/day x 60 min/hr= 1,440,000 gallons/day. 
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Hypothetically assuming that no recharge occurs into the mine, either naturally or by pumping 

water back into the mine (which is proposed), the following rates of withdrawal are calculated: 

59.260.113 gallons/inch 
1,440,000 gallons/day 

711.121.356 gallons/ft 
1,440,000 gallons/day 

= 4 I days/inch 

= 494 days/ft 

In reality, evidencing a change in the mine pool elevation will be a slow process. In the area of 

proposed water withdrawal, the mine pool's potentiometric surface(!) is characterized as 

approximately 250 feet greater in elevation above the mine roof at that location. As the mine is 

pumped, if the mine's recharge rate is less than the pumping rate, a very gradual drop in pool 

elevation will result. Given the volume of water available in I-inch of mine void, the change in 

mine pool elevation would be quite slow, if it actually occurs at all. Monitoring, therefore, is 

proposed to occur weekly for the first two (2) months of the pumping operation. If no 

discemable lowering of the water elevation occurs, the readings will be performed monthly. If 

the water elevation decreases by at least six ( 6) inches in one month, then the readings will return 

to a weekly basis. 

As previously discussed, the mine contains five (5) areas which are downdip of the structurally 

high zone of approximate Elevation 260. The location of the proposed dewatering pump is sited 

within the only one of the five (5) areas that is practical for pumping. Of the 4,365 acres mined, 

approximately 660 acres are in the designated mine pool to be pumped and 3,705 acres are in the 

remaining four ( 4) areas which would become isolated should pumping be capable of!owering 

the mine pool elevation down to approximate Elevation 260. The proposed dewatering pump 

site would, however, be anticipated to continue receiving contributory groundwater recharge as 

overflow from the aforementioned four ( 4) other mine areas. Furthermore, it is noteworthy that 

should the 4,365-acre mine yield even a meager groundwater recharge of¼ gpm per acre, then 

the cumulative mine pool recharge rate would exceed the prospective I 000 gpm plant usage and 

minimize ( or perhaps completely offset) the pool drawdown. 

A plan of the mine is shown on Drawing No. B05-320-M5 entitled "Ziegler No. 4 Mine 

Inundation Map". This drawing shows the five (5) areas downdip of the structurally high zone 

and shows the areas accessible and inaccessible by pumping. Drawing No. B05-320-E2, entitled 

"Profile - Ziegler No. 4 Mine", shows the Herrin No. 6 Seam, surface topography, the openings 

to the surface ( some of which are projected), the water elevation in the openings, the 

potentiometric surface and a geologic column for illustrative purposes. 

<1J The potentiometric surface represents the elevation to which water would rise (by hydrostatic pressure) within a 

cased well(s) penetrating the inundated Ziegler No. 4 Mine workings. 
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Illinois Department of 
Natural Resources 
One Natural Resources Way • Springfield, Illinois 62702-1271 
http://dnr.state.ii.us 

Mr. James R. Morris 
Williamson Energy, LLC 
P.O. Box 1829 
Marion, IL 62959 

Re: Permit No. 375 
Incidental Boundary Revision No. 4 

Dear Mr. Morris: 

October 16, 2006 

Rod R. Blagojevich, Governor 

Sam Flood, Acting Director 

The appropriate Department technical staff have reviewed the proposed incidental boundary 
revision dated June 8, 2006, and supplemental information dated August 21, 2006, submitted by 
Williamson Energy, LLC for Pond Creek No. 1 Mine, Permit No. 375. The request would add 
4.05 acres to conduct surface coal mining activities. The additional acres would be used for 
support facilities such as buried pump lines and bore holes for pumping water from the 
underground mine operations of the abandoned Zeigler No. 4 mine workings. 

The Department finds Williamson Energy, LLC has demonstrated in its request, and field 
inspections by the Department's field representative have confirmed that these areas ( 4.05) meet 
the requirements for an incidental boundary change as outlined in 62 Ill. Adm. Code 1774.13(d). 
Section 1774.13(d)(6) publication requirements have been met. 

62 Ill. Adm. Code 1817.46( e) allows the Department to grant exemptions from the requirement 
to pass all disturbed drainage through a siltation structure if the disturbed area within the total 
disturbed area is small; and 

Alternate sediment control measures as described in Section 1817.45(b) are used in lieu 
of a siltation structure; and the permittee demonstrates that siltation structures are not 
necessary for drainage from the disturbed area to meet the effluent limitations and water 
quality standards for the receiving waters set forth in 1817.42. 

The Department has determined that the area delineated meets the criteria established in Section 
181 7.46( e) and hereby grants an exemption from the use of a sedimentation pond. 

!&Im©~IlW~f01 
OCT 2 7 2006 

1

~~ 
IL Environmental Pi0.,,..,.,v, 1 Ageno• 

MARION REGIONAL OrF/CE y 
Printed on recycled nnd recyclable paper 



R20693

Mr. James R. Morris 
Permit No.375 
Incidental Boundary Revision No. 4 
Page2 

The applicant has requested to conduct surface operations within 100 feet of the top of the bank 
of a perennial stream. In accordance with 62 Ill. Adm. Code 1817.57, the Department finds that: 

a. The original stream channel and its associated riparian vegetation will be restored; 
and 

b. The proposed disturbance will not cause or contribute to a violation of Section 
1817.42 and will not adversely affect the water quantity and quality or other 
environmental resources of the stream. 

This variance is contingent upon the following conditions: 

Minimizing disturbance within the stream buffer zone which is limited to the placement 
of buried pipe within the stream channel. Also, disturbance within the IBR area shall be 
kept to a minimum. Seeding, fertilizing, mulching and other sediment control measures 
necessary to control sediment loss shall be implemented immediately after disturbance in 
all areas. 

This approval is also based on the following conditions: 

Williamson Energy has provided an affidavit attesting to their right to extract water from 
and return water to the Zeigler No. 4 mine void. Based on recorded water elevation data, 
the current Zeigler No. 4 mine pool is completely flooded with a water head above the 
mine roof at approximately 266 feet ms!. The proposed operation is designed to result in 
minimal impact on the current mine pool. Therefore, the Department finds that the 
operation should not result in an increased likelihood of subsidence. 

Williamson Energy has proposed to monitor head elevations in the Zeigler No. 4 mine to 
document that the mine pool level remains relatively stable. Williamson Energy shall 
also document the dates and volume of water that is injected into the mine void and the 
dates and volume of water that is extracted from the mine void. The water elevation data 
at each monitoring point and the volumes and dates of water in and out shall be 
maintained at the mine office for Department review and shall be submitted in a report on 
a quarterly basis. The first report is due 90 days from the date water is first withdrawn or 
injected. 

The approval is being granted specifically for clarified sediment pond water from 
Sediment Pond 005 only. The portion of the supplemental information submitted, 
specifically Part III "Operations Plan" the last paragraph of Page (1), is not being 
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Mr. James R. Morris 
Permit No.375 
Incidental Boundary Revision No. 4 
Page 3 

Part III of the "Operations Plan" the last paragraph of Page (1) in the original submittal 
dated June 8, 2006 for Sediment Pond 005 only. Additionally, no slurry coal refuse is 
being approved for disposal into the Zeigler No. 4 mine as part of this approval. 

The proposed permit area is within one hundred feet of the outside right-of-way line of public 
roads in Williamson County, described as follows: 

Liberty School Road and Williamson Prairie Road located in Sections 11 and 13, 
Township 8 South, Range 3 East. 

Approval from the authority with jurisdiction over the roads was required and has been 
submitted with the supplemental information of this application. The applicant also 
provided proper public notice and opportunity for a public hearing. No hearing was 
requested and no written comments were submitted to the Department concerning these 
roads. The proposed permit area is adjacent to the right-of-way of Liberty School Road 
and Williamson Prairie Road. The proposed activities in the permit area include an access 
to the permit, buried pump lines and bore holes. 

The Department finds the interests of the public and affected landowners will be 
protected from the proposed mining operations as a result of the measures to be taken by 
the applicant, described in the mining operations plan concerning these roads. 

The Department has determined fee and bond for this area will be required. The fee for the area 
will be $101.25. The fee is comprised of $101.25 for non-surface mining area ($5/acres x 4.05 
acres x 5 years the bond is in force). Bond for the area will be $25,960.00. Copies of bond form 
SCML-2 have been enclosed for your use. Pursuant to 62 Ill. Adm. Code 1777.17(e) and 
1800.ll(a), failure to submit the required fee and bond, as indicated, within one year from this 
notification shall result in this approval being null and void by the Department. 

Upon receipt by the Department of the required fee and bond, plus forwarding two compete 
copies of your request letter and map(s) to Ronald Morse, Illinois Environmental Protection 
Agency, 2309 West Main Street, Marion, Illinois 62959, mining activities on these 4.05 acres 
may commence, following Department approval. 

All conditions and provisions contained in the approved permit also apply to this revision. 
Approval from this agency does not relieve Williamson Energy, LLC from obtaining approval 
from other agencies requiring such. 
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Should you have any questions, please contact Darin Martin at our Benton office. 

SKF:DM:gr 

Enclosure 
cc: D. Martin 

. R. Morse 
OSMRE 
M. Parrish (file) 

09271146.wpd 

/~L 
Scott K. Fowler, Supervisor 
Land Reclamation Division 
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Alliance O 
Consulting, Inc. 

Engin eer:::; · Constructors · Scientists 

Mr. Larry Crislip 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
2309 West Main Street, Suite 116 
Marion, IL 62959 

October 5, 2006 

Project No. B05-320-1444 

Transmittal 
Incidental Boundary Revision Application for Permit No. 375 

Dated May 6, 2006 
Supplementai Information Incidental Boundary Revision Application 

For Permit No. 375 Dated August 2006 
Williamson Energy LLC 

Williamson County, Illinois 

Dear Mr. Crislip: 

On behalf of our client, Williamson Energy, LLC, please find enclosed two copies each of the 
original permit application and supplemental information as described above for the proposed 
Ziegler No. 4 Mine dewatering. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, [NC. 

j115l;;:: 41 
~?en M ~ utph· 

Project Manager 

{ftur1,.,· f~ 
Cla~dio E._Yon, . E. ;5)~~~:-, 
Semor ProJect ~ l!!} · · 

SMS/CEY:wmb 
Enclosures 

FILE: 05320-07 

OCT D 6 2006 

J] 
OCT O 6 2006 

IL Environmental f'/'OfectiO:n . 
MARION--~ O/lft1;1ey 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 . • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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Alliance LI 
Consulting, Inc. 

Engineers • Constructors • Scientists 

INCIDENT AL BOUNDARY REVISION 
APPLICATION FOR 

PERMIT NO. 375 

WILLIAMSON COUNTY, IL 
POND CREEK MINE NO. 1 

Prepared for 

WILLIAMSON ENERGY, INC. 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B05-320-1444 
MAY2006 

Raleigh, NC Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 

5825 Triangle Drive 
Raleigh, NC 27607 

Beaver, WV 25813-9502 
Telephone: (304) 255-0491 

Fax: (304) 255-4232 

Phone: (919) 861-2267 
Fax: (919) 341-2151 



R20698

INCIDENTAL BOUNDARY REVISION 
APPLICATION FOR 

PERMIT NO. 375 

WILLIAMSON COUNTY, IL 
POND CREEK MINE NO. 1 

Prepared for 

WILLIAMSON ENERGY, INC. 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B0S-320-1444 
MAY2006 

~Jm(i\)~~~@ 
OCT O 6 2006 

IL Envirc .. , .. -.. ,-__ , , ""'""· ... ,.,gency 
MARION FIE~ Off/CE 

LI 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Scott K. Fowler, Supervisor 
LAND RECLAMATION DIVISION 

June 8, 2006 

ILLINOIS DEPARTMENT OF NATURAL RESOURCES 
One Natural Resources Way 
Springfield, IL 62702-1271 

Dear Mr. Fowler: 

Transmittal 
Incidental Boundary Revision No. 1 

to Pond Creek 1: Permit No. 375 
Williamson Energy LLC 

Williamson County. Illinois 

Project No. B05-320-1444 

On behalf of our client, Williamson Energy LLC, please find the enclosed original and two 
copies of an Incidental Boundary Revision (IBR) for the permit referenced above. The purpose 
of this revision is to add 4.05 acres to Permit 375. Contained within this revision is a Public 
Notice, which addresses disturbance within 100 feet ofa public road and a letter from the 
Williamson County Highway Department addresses the pipe installation under the county road. 

If you should have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, [NC. 

k11~ 
Atepi?en M. Sutphr 

Project Manager 

~p~ 
Senior Project Manager 

SMS/CEY:wmb 
Enclosures 

FILE: 05320-05 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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State of Illinois 
Department of Natural Resources 

Office of Mines and Minerals 
Land Reclamation Division 

One Natural Resources Way 
Springfield, IL 62702-1271 

APPLICATION FOR SURFACE COAL MINING AND RECLAMATION OPERATIONS 
INCIDENTAL BOUNDARY REVISION IBR-1 

PART I 

NOTICE : This state agency is requesting disclosur f information that is necessary to accomplish 

the statutory purpose as outlined under III. Rev. Stat. 1987 Ch. 96 1/2, par. 7901.01 et seq. 

Disclosure of this information is voluntary, however failure to comply may result in this form not 

being processed. This form has been approved by the Forms Management Center. 

1) A) General Information 

(±)(We)(The) Williamson Energy LLC 
(Name of Company, Corporation, Partnership or Individual) 

430 Harper Park Drive. Beckley, WV 25801 
(Address) 

(304) 255-7458 
(Telephone Number) 

hereby submit application for an Incidental Boundary Revision to Permit --~3~75~_ 

Name of Mine Pond Creek No. 1 

MSHA No. -~1~1~-0=3~1~4.,_1 ___ _ 

I, __________ ,,_,Jam"""e"'s'----'R""-'. M""'o"'m'-"'·se__ ____________ u,nder penalty 
(vice president or his duly authorized representative under the existing pennit) 

of perjury declare that all information provided in this application is true and correct to the best of 

my knowledge. 

President 
Title 

Surface Area: 
ADDITIONAL ACRES REQUESTED 4.05 EXISTING PERMIT ACREAGE 540.30 



R20701

B) Indicate the type of disturbance and associated acreage. 

Type of Disturbance Existing Permit !BR Total 

Area Stripping 20.13 0.00 20.13 

Mine Waste Areas 277.39 0.00 277.39 

Processing Areas 

& Support Facilities 71.21 0.00 71.21 

Access, Haul Roads 

& Transport Facilities 18.16 4.05 22.21 

Soil Storage Areas 59.18 0.00 59.18 

Diversions 32.85 0.00 32.85 

Coal Recovery 

(Gob & Slurry) 0 0.00 0 

Other 30.46 0.00 30.46 

Not to be Disturbed 37.19 0.00 37.16 

2) A) Provide name and address of every legal or equitable owner of record of the !BR 

area. 

RESPONSE: Refer to Attachment Part I-2-A. 

B) Provide name and address of the owner ofrecord for all surface and subsurface areas 

contiguous to any part of the proposed !BR area. 

RESPONSE: Refer to Attachment Part I.2.B. 

C) Show location of owners of record of those lands, both surface and subsurface, 

included in or contiguous to the !BR area on premining land use map or another 

map, if necessary. 

RESPONSE: Refer to Map 6 SF. 

3) Provide name and address of any holder of record of leasehold interest for the !BR area. 

RESPONSE: Refer to Attachment Part I.3. 

4) Affidavits, Certifications 

A) Complete affidavit regarding applicant's legal right to enter and begin surface coal mining and 

reclamation operations in the !BR area and whether that right is the subject of pending 

litigation. Identify the documents upon which affidavit is based by type and date of execution 
and identify specific lands to which each document pertains and explain the legal rights claimed 

by the applicant (1778. 15(a)). If the private mineral estate to be mined has been severed from 

the private surface estate, provide copies of the documents required under Section 
1778.15(B)(l)-(3). On the permit map or other designated map show the boundaries of land 
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within the permit area upon which the applicant has the legal right to enter and begin surface 

mining activities. 

RESPONSE: Refer to Attachment Part I.4.A. 

B) Complete certification for engineering aspects of the application. In addition to the general 

certification, three specific certifications are included which are applicable only if the box in 

front of each is marked. The first two cover special permit requirements and should be marked 

only when they occur for the proposed permit. The third certification covers the Illinois 

Environmental Protection Agency permit requirements. In most cases, an Illinois registered 

engineer will be required to certify IEP A permit requirements. Except as otherwise provided all 

maps, plans and cross-sections included in the permit application shall be prepared by, or under 

the direction of, and sealed by a qualified registered professional engineer licensed under the 

Illinois Professional Engineering Act, a qualified registered structural engineer licensed under 

the Illinois Structural Engineering Act or if authorized by state law, a qualified registered 

professional land survey or licensed under the Illinois Land Surveyors Act with assistance from 

experts in related fields. 

RESPONSE: Refer to Attachment Part l.4.B. 

5) Areas Designated Unsuitable for Mining 

A) Does proposed !BR area include --

(1) Lands within boundaries of the National Park System, National Wildlife Refuge System, 

National Recreation Areas, etc. [Section 1761.1 l(a)]? 

Yes ____ No -~X~--

(2) National forest land? 

Yes ____ No -~X~--

(3) Any land which will adversely affect any publicly-owned park or places included in or 

eligible for listing in the National Register of Historic places, etc. [per 62 Ill. Adm. Code 

176 l.l l(a)(3) or Section 10, (B)(C) of the SCM-1? 

Yes ____ No _ _,X-"----

If yes, complete Part II, Section 10, (B) & (C) of the SCM-1 or the UCM-1 Application. 

( 4) Any public roads which are to be removed, relocated or temporarily closed? 

Yes ____ No _ _,X..._ __ 
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Indicate on the pre-mining land use map or other designated map the location of the public 
roads and attach a copy of the written agreement from the appropriate authority 
authorizing the relocation, removal or temporary closure. Describe the measures to be used 
to insure that the interest of the public and land owners affected will be protected. 

B) Will proposed !BR area be located --

(]) Within JOO feet of the right-of-way line of any public road? 

Yes~X~ __ No ___ _ 

If yes, explain proposed procedure for complying with regulation section 1761 .11 (d), 
including request for variance, ifrelevant. Provide location of public roads on pre-mining 
land use map or other designated map. Describe the measures to be used to insure that the 
interest of the public and land owners affected will be protected. 

RESPONSE: A variance is requested to affect acreage within 100 feet of the outside right of way 
of Liberty School Road and Williams Prairie Road (refer to Map 6 S.F., Operations 
Plan Map (Surface Facilities). The anticipated surface affects will be the 
construction, maintenance and use of: installation of de-watering pump pipelines and 
internal access roads (that will connect to the public roads); 

The public notice may provide for a public hearing in accordance with Section 
1761.14. The proposed public notice will include notice of affecting within 100 feet 
of the outside right of way of the aforementioned roads. The Department may 
provide a finding that the interests of the affected public and landowner will be 
protected as required by 1761.11 (d)(2)(B). 

The applicant will also obtain the necessary input and approvals from the owners of 
public roads where the aforementioned proposed surface mining affects will be 
within 100 feet of the outside right of way of public roads to further assure that 
surface mining affects will not interfere with visibility of traveling public, and 
driveway/access road entrances meet the requirements of the owner of the public 

road. 

(2) Within 300 feet measured horizontally from any occupied dwelling? 

Yes ____ No _ _,X.,_ __ 

If so, is waiver provided meeting requirements of Section 1761.15? 

(3) Within 300 feet measured horizontally of any public building, school, church, community 

or institutional building or public park? 

Yes ____ No _ _,,X_,,_ __ 
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( 4) Within 100 feet measured horizontally of a cemetery? 

Yes ____ No _...,X'-'---

C) Are valid existing rights (per 1761.11) claimed for any part of the IBR area? 

Yes ____ No _...,X'-'---

If yes, provide documentation to substantiate claim. 

D) Provide a draft copy of the proposed newspaper notice and name of local newspaper of general 
circulation in which advertisement of the application will be published, per 62 Ill. Adm. Code 
1774.13(d)(6). Certification of publication is to be furnished to the Department and must be 

received prior to Department approval of the IBR. 

RESPONSE: Refer to Attaclnnent Part I.5.D. 
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Map Key ID Owners Address 

831 1400-007 WILLIAMSON DEVELOPMENT CO, LLC 430 HARPER PARK DR SUITE A 

8311400-008 WILLIAMSON DEVELOPMENT CO, LLC 430 HARPER PARK DR SUITE A 

8314100-001 WILLIAMSON DEVELOPMENT CO, LLC 430HARPERPARKDR SUITEA 

8314100-005 WILLIAMSON DEVELOPMENT CO, LLC 430 HARPER PARK DR SUITE A 

8314200-006 WILLIAMSON DEVELOPMENT CO, LLC 430 HARPER PARK DR SUITE A 

8315200-001 WILLIAMSON DEVELOPMENT CO, LLC 430 HARPER PARK DR SUITE A 

Property Owners.xls\Att I. 2.A. 

City State 

BECKLEY WV 

BECKLEY WV 

BECKLEY WV 

BECKLEY WV 

BECKLEY WV 

BECKLEY WV 

) 

Zip 

25801 

25801 

25801 

25801 

25801 

25801 

~ 
~ s 
@. 
>-< 
t0 

► 
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Propcr1yOwner, •. l,11, 

I': Kev ID'''!'.' /,/>; ';', ."''" ', ', ' 
.. .,•,,,:._,_·~..,.::/A ... I',:'·· ...... ,, ',,,,', :;;;;t,: 1-'-" •'~'.<<•,,',' ,•,,.,, ';.'.//, 

', ,, 

8314200-002 ANDERSON CARLL & MERILEE TRS 302 CIRCLE DR SALEM 

8311400-005 ANDERSON, CARLL & MERILEE TRS 302 CIRCLE DRIVE SALEM 

8314200-001 ANDERSON. CARL L & MERILEE TRS 302 CIRCLE DIUVE SALEM 

8314100-002 ANDERSON, CARLL & MERILEE TRS 302 CIRCLE DRIVE SALEM 

831 I 300-006 ANDERSON, CARLL & TR MERILEE 302 CIRCLE DRIVE SALEM 

8311400-006 ANDERSON, PHILLIPS 16661 LIBERTY SCHOOL RD MARION 

8314100-005 WILLIAMSON DEVELOPMENT CO. LLC 430llARPERPARKDR SUITEA BECKLEY 

831 (400-007 WILLIAMSON DEVELOPMENT CO, LLC 430 IIAIU>ER PARK DR SUITE A BECKLEY 

8314200-006 WILLIAMSON DEVELOPMENT CO, LLC 430 HARPER PARK DR SUITE A BECKLEY 

8311400-008 WILLIAMSON DEVELOPMENT CO, LLC 430 HARPER PARK DR SUITE A BECKLEY 

8311300-005 ANDERSON. CARLL & MERILEE TRS 302 CIRCLE DR SALEM 

8314100-00\ WILLIAMSON DEVELOPMENT CO, LLC 430 HARPER PARK DR SUITE A BECKLEY 

8314100-003 WOLLARD, JACK AND MARK P.O. BOX 33 WEST FRANKFORT 

8314100-001 WILLJAMSON DEVELOPMENT CO. LLC 430 HARPER PARK DR SUITE A BECK.LEY 

8315200-002 WOLLARD, JACK AND MARK P.O. BOX 33 WEST FRANKFORT 

8315200-00 I WILLIAMSON DEVELOPMENT CO, LLC 430 HARPER PARK DR SUITE A BECKLEY 

8310400-00\ WOLLARD, JACK AND MARK P.O. BOX 33 WEST FRANKFORl 

•'stB.tc ~;;; I,<, <,,, , ',,',',, , ,,, ;,, , 
·. 'Coa!Owner·· ·.. .. ·.><:: 

IL 62881 WILLIAMSON DEVELOPMENT COMPANY, LLC 

IL 62881 WILLIAMSON DEVELOPMENT COMP ANY, LLC 

IL 62881 WILLJAMSON DEVELOPMENT COMPANY, LLC 

lL 62881 WILLIAMSON DEVELOPMENT COMPANY, LLC 

lL 62881 WILLIAMSON DEVELOPMENT COMP ANY. LLC 

IL 62959 WILLIAMSON DEVELOPMENT COMP ANY, LLC 

WV 25801 WILLIAMSON DEVELOPMENT COMPANY. LLC 

WV 25801 WILLIAMSON DEVELOPMENT COMP ANY. LLC 

WV 25801 WILLIAMSON DEVELOPMENT COMPANY, LLC 

WV 25801 WILLIAMSON DEVELOPMENT COMPANY, LLC 

IL 62881 WILLIAMSON DEVELOPMENT COMP ANY, LLC 

WV 25801 WILLIAMSON DEVELOPMENT COMP ANY, LLC 

lL 62896 WILLIAMSON DEVELOPMENT COMPANY. LLC 

WV 25801 WILLIAMSON DEVELOPMENT COMPANY, LLC 

IL 62896 CENTRAL Ill PUBLIC SERVICE 

WV 25801 WILLIAMSON DEVELOPMENT COMPANY, LLC 

lL 62896 WILLIAMSON DEVELOPMENT COMPANY, LLC 

l:i ',','', _;_:,C:mi•~l , ' 

WARRENTY DEED 

WARRENTY DEED 

WARRENTY DEED 

WARRENTY DEED 

WARRENTY DEED 

WARRENTY DEED 

WARRENTY DEED 

FEE PER WARRENTY DEED 

FEE PER WARRENTY DEED 

FEE PER WARRENTY DEED 

WARRENTY DEED 

FEE PER WARRENTY DEED 

WARRENTY DEED 

FEE PER WARR.ENTY DEED 

FEE PER WARRENTY DEED 

WARRENTY DEED 

~ 
~ 

8 
g -iv 
j:cl 
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MINERAL GRANTOR 
OWNER OF DOCUMENT OF 

RECORD TYPE RIGHT 

Natural Resource Partners, Deed Steelhead Development 
L.P. Comnanv, LLC 

Steelhead Development Lease Natural Resource Partners, 
Comnanv, LLC L.P. 
Williamson Energy, LLC Sub-lease Steelhead Development 

Comoany, LLC 
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ATTACHMENT PART 1.4.A 
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Attachment 1.4.A 

(I) (We) --"-'Jamee=ee,.s_,,,R~. ~M""o""rr'='is'--------------------
(Individual or Individuals) 

under penalty of perjury declare on behalf of the applicant, Williamson Enenzy LLC 
that said applicant has valid documents which bestow upon the applicant a legal right to enter and 
commence surface coal mining and reclamation operations upon lands contained in the proposed 
IBR area, and such legal right is not in any way the subject of pending court litigation. 

Dated this --lc~D--/h-"-'-. _;_ __ day of J~ 
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ATTACHMENT PART 1.4.B 
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Attachment I.4.B. 

ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attachments, and 

supplements was done by me or under my direct supervision. 

I further certify to the best of my knowledge all such design is in accordance with all applicable 

local, state and federal laws, rules and regulations. I have placed an "X" in the box below if that 

item is relevant. 

D Whereas the Reclamation Plan calls for an alternative land use, I also certify the plans to 

conform to applicable accepted standards for adequate land stability, drainage, vegetative 

cover, and aesthetic design appropriate for the post-mining use of the site. 

D Whereas the operation proposes disposal of spoil or waste materials in areas other than 

mining workings or excavations, I also certify such fills are designed in accordance with 

recognized professional standards and all applicable laws. 

[Kl Certification of Illinois Environmental Protection Agency-35 Ill. Adm. Code 405 .104( a) 

Permit. In my professional judgement, the plans and specifications submitted as part of this 

application describe an operation which will meet all applicable effluent and water quality 

standards. I certify that I am familiar with all of the plans, specifications, reports, and maps 

submitted as part of this application and that said plans, etc. are accurate insofar as~ 

represent existing conditions. #~ ~ 

1~7.....--~-~~~ 
,t ftlMn,_ \ ., 

~C=la=u=d=io~E=·~Y~o=n~--------~0=62~-=05~0~6=3=2 ________ Q..,,,-~~ \ i 
Name Illinois Registration Number (Seal) s PROfESSIOHA!. ; * ~ 

'$, fJIIG!HEER l ~ \~·-.: ... ··~/ 
"'~:f!i••• .. ···· .. ~a t,~ 

Alliance Consulting. Inc. (304) 255-0491 ~b.1:, 0Ftl,.\.~••••" 
~==~====-==--------~-=-'-'--=~=~---------~~•a,,,,11&•'~ 
Fim1 Phone Number 

124 Philpott Lane. Beaver. West Virginia 25801 

Sign~ture Date 
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( 
Attachment I.5.D. 

PUBLIC NOTICE 

Pursuant to the Surface Coal Mining Land Conservation and Reclamation Act (PA-81-1015, as 

amended) and the Rules and Regulations of the Act, Williamson Energy LLC, 430 Harper Park 

Drive, Beckley, WV 25801 hereby gives notice that on ____________ 2006, 

an incidental boundary revision (IBR) has been submitted to the Illinois Department of Natural 

Resources, Office of Mines and Minerals, Land Reclamation Division, One Natural Resources 

Way, Springfield, IL 62702-1271. The IBR application is for 2.03 acres located in Williamson 

County., T8S, R3E, Sec 13, and along portions of the Liberty School Road in the southwest 

quarter of Sec 11 and along the northern boundary of Sect. 14. 

Approval is also requested to operate within 100 feet of the outside right-of-way of public roads 
(Liberty School Road and Williams Prairie Road and) which are located as follows: 

Liberty School Road along the eastern side of the southwest quarter of Section 12, 
Township 8 South, Range 3 East; 

Williams Prairie Road along the southern side of Section 12, Township 8 South, Range 3 
East; 

Activities will include developing an infrequently used access road and installing a pipeline. No 

mining operations are proposed within 100' of the outside right-of-way of the above referenced 

roads. 

Copies of the application are on file with the Illinois Department of Natural Resources, Office of 

Mines and Mineral, 503 East Main St., Benton, Illinois 62812, and the Springfield, Illinois 

Office. 

Copies of the application are on file with Illinois Department of Natural Resources, Office of 

Mines and Minerals. Written comments concerning the operations should be addressed to the 

Office of Mines and Minerals, Land Reclamation Division at the address above, no later than 7 

days from the date of this notice. 
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PART II 

PREMINING INFORMATION 

Premining information is to be displayed on premining land use map unless otherwise indicated. 

I) Describe how the !BR area perimeter will be marked and discuss the method or system employed to 
locate permit area perimeter and set markers along it. Designate a reference point outside the !BR 

area if different then the original permit. Provide a description of the reference point and a sketch 

relating the reference point to the !BR area perimeter. 

RESPONSE: The perimeter of the permit area will be delineated by using PVC or metal post and 
the posts will be located within eye sight of one another. A reference point will be 
located at the approximately 1 mile north of the intersection of Liberty School Road 
and Corinth Road. Another reference point will be located at the intersection of 
Liberty School Road and Dean Road. 

2) Explain and locate areas where the !BR is contiguous to an existing permit. 

RESPONSE: The IBR area will be located west side of the Liberty School Road and 

approximately 100 feet north of the entrance to the existing entrance to Permit 3 7 5. 

3) Give the acreages of each land use within the proposed !BR and existing permit area, employing land 

use categories of Section 1701.5 listed below, and delineate on premining land use map existing land 
uses in the proposed permit area and adjacent to it. Include on the premining land use map the 

location of all buildings and identify the cnrrent use of these buildings. 

4) 

Pre-Mine Land Use Existing Permit !BR 

Cropland 441.52 4.05 

Pasture land 0 0 

Grazing land 0 0 

Forestry 101.86 101.86 

Residential 2.55 2.55 
Industrial/Commercial 
Recreation 0 0 

Fish and Wildlife Habitat 0 0 

Developed Water Resources 1.44 1.44 

Undeveloped land 0 0 

Soils Information Map 

A) Does the submitted soils map represent a map developed by the National Resources 

Conservation Service (NRCS)? 

Yes X No ___ _ 

If no, explain. 

Total 

445.57 
0 

0 
101.86 

2.55 

0 
0 

1.44 

0 



R20718

B) Delineate on the soils map(s) the area which will incur actual mining (removal of overburden 

and/or deposition of overburden for the extraction of coal). 

RESPONSE: No removal of overburden or deposition of overburden for the extraction of coal will 

occur on the IBR area. 

C) Are any of the identified map units correlated as prime farmland by NRCS criteria? 

Yes X No ___ _ 

If yes, explain and provide documentation to meet the requirements of Section 

1785.17, if a determination for grandfathering and/or negative determination is 

sought. If prime farmlands exist which will not meet the exemption criteria 

described above, the approved prime farmlands restoration plan must be followed. 

D) Submit, by completing soils information chart, acreage totals of each map unit (soil type and 
slope classification) and land use capability classes in the IBR area and the percent slope range of 

each lettered slope classification used on the soil map. 

E) Provide, by completing soil information chart, acreage for each of the map units of high 
capability land (including grandfathered and negatively determined prime farmland) and non­

cropland capability land with respect to areas which will be mined and areas which will incur 

other forms of disturbance (i.e., roads, ditches, etc.). Identify and provide map unit acreage 

values, if any, for areas which will not be disturbed. 

F) Are selected overburden materials proposed to be used in lieu of or as a supplement to the A­

horizon? 

Yes ___ No, _ _;_X.,,__ __ 

If yes, provide the appropriate information required under ! 780.l 8(b )( 4)/l 784. l 3(b )( 4). 
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r PART ill 

OPERATIONS PLAN 

I) Explain the proposed operation and why the IBR is needed. Locate on a mining operations map. 

RESPONSE: The purpose of this IBR is to permit area 4.05 acres for the installation of a three de­
water/injection bore holes, two fresh/mine water injection holes, and the associated 
pipelines and access to the bore holes. 

The intent of the bore holes is to provide the mining operation with the ability to 
withdrawal water from the abandoned Zeigler No. 4 Mine works and pump it into 
Pond No. 005. From Pond No. 5, the water will be directed to the mine and/or the 
preparation plant. To complete the "closed circuit" system, water will be pumped 
from Pond No. 005 back into the Zeigler No. 4 Mine at periodic intervals. 

The fresh/mine water injection holes have been located to intersect a portion of the 
Zeigler No. 4 Mine, which will allow adequate retention time for the clarified water 
to migrate back to the de-water bore hole. 

Water withdrawal from the Zeigler No. 4 Mine will be by using a surface mounted 
pump at each bore hole. These pumps will be equipped with an air line and depth 
gauge and the air line/depth gauge will monitor the depth of water within the Zeigler 
No. 4 Mine at the location of the pump, which will allow the pumps to operate only 
at a predetermined depth range. 

In order to monitor the fluctuation of the water level within the Zeigler No. 4 Mine, 
monitoring holes will be installed beside the pump bore holes. As water is pumped 
into a bore hole, which will be located updip of the water withdrawal bore hole, 
water elevation readings will be taken weekly to monitor the recharge rate at the 
water withdrawal bore hole location. These readings will be made available to the 
IDNR inspector. After six months of data is collected, a determination will be made 
as to if Williamson Energy LLC and it's contractor, Mach Mining LLC are 
maintaining a consistent water elevation ( +/- 6 inches) equal to the roof elevation of 
within the Zeigler No. 4 Mine at the highest elevation in the mine. Based on floor 
contours of the Zeigler No. 4 Mine maps, this elevation will be 267. After the initial 
six month period, the water within the Zeigler No. 4 Mine will be monitored on a 
quarterly basis. 

Water pumped from the Zeigler No. 4 Mine will the transported to the Pond Creek 1 
Mine site by utilizing HDPE SDR-17 pipe and will discharge into Pond 005. A 
pump placed in Pond 005 will pump the water to the mine and/or the preparation 
plant. Also, by opening and shutting pipeline valves, water can be pumped from 
Pond 005 back into the Zeigler No. 4 Mine. 
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Four 12 inch HDPE SDR-17 pipelines will run from Permit 375, beneath Liberty 
School Road, and two of the four pipelines will run under Williams Prairie Road. 
These pipelines will be connect to the bore holes. A series of valves will be use to 
direct the water either from the abandoned Zeigler No. 4 mine or back into the mine. 
The mine contractor has received permission from the Williamson County Highway 
Department to install the pipelines beneath the Liberty School Road and the 
Williams Prairie Road. The Williamson County Highway Department will be 
responsible for the re-paving of the roads and will be working in conjunction with 
the mine contractor, Mach Mining. Refer to Attachment III.3.A for the letter from 
the highway department. 

A 3 0 foot wide corridor will be permitted, which will allow for the bore holes and 
pipelines to be installed and allow access to the bore hole sites. Upon completion of 
the bore holes and pipelines installation, all disturbance will be regraded and 
vegetated with the approved seed mix. Access to the site will be limited after all 
work is completed. 

2) Surface Drainage Control 

A) I) Locate on the mining operations map or on a separate drainage map all proposed drainage 

control systems. Show drainage patterns of all affected mining areas. 

RESPONSE: NIA. Upon completion of the bore holes and pipelines installation, access to the 
sites will be limited, therefore no drainage structures are proposed. Temporary 
drainage control will be used as necessary. 

2) Will all surface drainage from the affected mining area be collected and treated prior to leaving 

the IBR area? 

Yes ___ No _...1.X:,,__ __ 

If yes, delineate how and where surface drainage will be collected and treated, and list permit 

numbers and type of permit that the drainage control systems are operated under. If above 
answer is no, explain how regulatory compliance will be achieved without treatment, i.e., 

address the requirements of 1816.46(e)/1817.46(e). 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected 

mining area? 

Yes ____ No _ _,_X,_ __ 

If no, please discuss. 
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( 
RESPONSE: The IBR area is for bore holes installation, pipelines installation and limited access. 

It is not anticipated that interception or diverting surface drainage will be necessary. 

C) Overland Flow Diversions and Sediment Ponds: 

Are either overland flow diversions or sediment ponds to be constructed? 

Yes No -----'-X._ __ 

If yes, complete applicable parts of the SCM-1 or UCM-1 Part IV (surface drainage control). 

D) Does a perennial or intermittent stream occur within the proposed IBR area? 

Yes No -----'-X=------

If yes, is an exception to the 100 foot buffer zone being requested or is a stream diversion being 
proposed. For an exception to the 100 foot buffer zone, indicate how compliance with 
1816.57/1817 .57 will be assured. For a stream diversion, complete applicable parts of the SCM-1 or 

UCM-1. 

3) Roads and other activities: 

A) Are roads to be constructed in the IBR area? 

Yes X No __ _ 

If yes, complete the applicable part of the SCM-lor UCM-1 (transportation facilities). 

RESPONSE: Refer to Attachment III.3.A 

B) If the operations involve other activities not specifically addressed above complete applicable parts 

of the SCM-1 or UCM-1. 

RESPONSE: Refer to Attachment III.3.A. 

4) Are any existing structures proposed for utilization in the IBR? 

Yes No -----'-X._ __ 

If yes, completePartIV.4 of the SCM-1 orUCM-1. 
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ATTACHMENT PART 111.3.A 
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Attachment III.3.A. 

Transportation Facilities 

I) Provide a detailed description on mining operations map or other map and show location of the 
following: 

a) Proposed road(s), conveyor system(s), or rail system. 

b) Related sediment control facilities. 

c) Earth borrow locations and/or locations for deposition of excess excavation. 

RESPONSE: Refer to Refer to Map 6 SF, Operations Plan Map - Map I of 2 and 2 of 2. 

2) Provide specifications and plan-profiles of existing gradeline, proposed road centerline, ditch flow lines, 
road cut, fill embankment, culvert, bridge and drainage structures. Provide typical cross sections where 
appropriate. 

RESPONSE: Refer to Refer to Map 6 SF, (Supplemental); Plan and Detail Map. 

3) For all transportation facilities to be constructed, provide construction details for all sediment control 
facilities to be constructed to prevent additional contributions of suspended solids to streamflow or to 
runoff outside the permit area. 

RESPONSE: The proposed access road will not be constructed in an area where adverse impacts 
to streamflow can occur. The access road will be prepared by compacting the 
sub grade, where necessary, to provide a solid base and surfaced with crushed stone 
to prevent rutting and protect the road surface from erosion. Drainage along roads 
will be controlled by the construction of roadside ditches. The roadside ditches will 
be designed in accordance with prudent engineering practice to safely control runoff 
from the road surface. The access road does not drainways. Conditions arising on 
transportation facilities which might adversely impact suspended solids in 
streamflow will be handled on a site specific basis as the need arises. Such measures 
will include, but not be limited to, the construction of straw bale dikes, riprap check 
dams or silt fences to control sediment and erosion during construction activities. 

4) Discuss the revegetation of ditch and borrow areas involved in construction. 

RESPONSE: The roadside ditches will be mulched and seeded with a permanent species to 
prevent erosion. 

5) Discuss the estimated life of each facility and how materials will be removed when the facility becomes 
inactive. 

RESPONSE: The access road will be for the life-of-mine service. The estimated life of the mine is 
approximately 20 years. Structures not required to support the approved post-mining 
land use will be removed. All usable materials and structures will be salvaged and 
sold, if economically possible. Obsolete structures and equipment will be scraped 
and removed from the mine site. 
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JAMES J. WEBB 
COUNTY ENGINEER 

SCOTT BARGER 
DESIGN ENGINl::ER 

YVONNE RICHERT 
OFFICE MANAGER 

WILllAMSON COUNTY 

HIGHWAY DEPARTMENT 

May 17, 2006 

Illinois Department of Natural Resources 

One Natural Resources Way 

Springfield, IL 62702-1271 

Dear Sirs: 

After review of the request from Williamson Energy to install 

waterlines under the Liberty School Road and Williams Prairie 

Road, the Williamson County Highway Department has decided to 

allow this installation. 

However, it is understood that the Williamson County Highway 

Department and/or their contractors will do all installation with the 

pipes provided by Williamson Energy. 

Jam 
Co Engineer 
Williamson County Highway Department 

1817 NORTH COURT ST. 

TELEPHONE t6l8J 997-1301 

EXT. 145 
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PARTN 

RECLAMATION PLAN 

I) Provide a reclamation plan map outlining proposed reclamation of the lands within the proposed !BR 

area and state how the !BR area will be reclaimed in conformity with the original plan. 

2) Post Mining Land Use 

A) Provide a detailed description of proposed post-mining land uses and capabilities employing land use 

and capability categories listed below. Provide acreage figures for each post-mining land use 

proposed for the existing permit, the !BR area and total permit after inclusion of the !BR acreage and 

designate the postmining land uses on the Post Mining Land Use Map. Acreage figures for 

postmining land use must differentiate between mined and surface disturbance areas based on the 

mining line used in the premining section of the application. 

Land Use Capability 

Existing Penni! ( ac) !BR (ac) 

Prime HCap NonCrop Prime HCap NonCrop 

Cropland 0.00 0.00 

Pasture Land 0.00 0.00 

Grazing Land 0.00 0.00 

Forestry 13.36 0.00 

Residential 0.00 0.00 

Industrial/Commercial 0.00 0.00 

Recreation 0.00 0.00 

Fish & Wildlife 0.00 0.00 
Habitat (Herbaceous) 

Fish & Wildlife 507.68 4.05 
Habitat (Woody) 

Fish & Wildlife 0.00 0.00 
Habitat (Wetland) 

Developed Water 19.26 0.00 
Resources 

Undeveloped Land 0.00 0.00 

Prime: Prime farmland 
HCap: High Capability - meeting productivity requirements of 62 Ill. Adm. Code 1825. 
NonCrop: Non-Cropland - All soils which do not qualify as prime farmland or high capability. 

Total (ac) 

Prime HCap NonCrop 

0.00 

0.00 

0.00 

13.36 

0.00 

0.00 

0.00 

0.00 

511.73 

0.00 

19.26 

0.00 
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DOCUMENT 

99 
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State Of Illinois 
Environmental Protection Agency 

Subject: Steelhead Development - Pond Creek No. I Mine 
Log No.: 2414-06 
NPDES Permit No.: IL0077666 
Reviewed by: Bob Ke1T Date: 13 Oct 06 Page 1 

IPR No. 4 to OMM Permit No. 375 

IPR No. 4 contains as-built plans for the surface facilities. 

I. Sediment storage volumes were calculated based on 0.035 ac-ft per disturbed acre as stated in the text, but 
the as-built primary volumes are much larger in most cases than the com)lllted compliance volume which 
was also based on a 12 hour detention time of a IO year, 24 hour storm of 5.21 inches. Water sheds 
(drainage divides) and disturbed areas as revised were not plotted on the map. 

It is noted that ponds that were designated as borrow area pits were previously approved based on 0.035 ac­
ft per disturbed area because the tributary area would immediately be vegetated if disturbed. All 
impoundments receiving flows from the refuse area or coal related materials were designed for a 0.125 ac-fr 
-per disturbed acre sediment storage. Pond 002 was initially assumed to be a borrow impoundment and that 
may have been in error to some degree. Ponds 006, 007 and 008 were designed with 0.125 factor while the 
,other ponds were all designed with the 0.035 sediment factor. The pond plan view drawings were not 
provided and it is difficult to ver-ify the design storages. 

A short discussion fur each pond follows: 

a. The disturbed area for Pond 001 may be less than indicated. If the distur.bed area is significantly less 
than the 25.9 acres listed the as-built volume may be acceptable. The as-built volume is 8.83 ac-ft and 
the compliance volume (0.10 ac-ft plus 12 hour detention) is 9.7 ac-ft. The water shed may be greater 
because of a removal of diversions Ditches D-ID and D-lF. Ditch D-lA was labeled but not plotted. 

b. Pond 002 drainage area is 9.92 acres all of which was to be disturbed. Original contours indicate that 
the drainage area could have increased to 40 acres or more, but this can not be verified. Of this 
additional area, it is not possible to detennine the disturbed area. Additionally the raw coal pile wil! be 
expanded and relocated closer to the pond than previously approv.ed. The sediment storage should be 
based on 0. Ul ac-ft/disturbed acre and a 12 hour detention time. The design of Pond 002 should be 
reevaluated. The as-built volume is 9.15 ac-ft while the compliance volume is 2.54 ac-ft, so there is 
capacity for the additional area if applicable. 

c. Pond 003 has the same (identical) drainage area and inflow values as listed for 002. This seems 
uniikely upon inspection of the map; however it is not possible to evaluate the drainage or disturbed 
areas. The drainage area to 003 has been reduced from that previously proposed. 

d. Pond 004 was modified from a rectangular to a long narrow impoundment. The actual volume of the 
modified pond appears less than the one originally proposed. The as-built volume is 3.77 ac-ft 
compared to a compliance volume of2.54 ac-ft. 

e. Pond 005 is a borrow impoundment on the south side of the site. For the given drainage area the Pond 
appears over built. The drainage and disturbed areas are 33.15 acres. Compliance volume based on 
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State Of Illinois 
Environmental Protection Agency 

Subject: Steelhead Development- Pond Creek No. I Mine 
Log No.: 2414-06 
NPDES Permit No.: IL0077666 
Reviewed by: Bob Kerr Date: 13 Oct 06 Page2 

0.10 ac-ft per disturbed acre and a 12 hour detention time is 22.33 ac-ft. The as-built volume is 
reported as 3 7.3 7 ac-ft. 

f. Pond 006 has been significantly modified. The pond is designed for an 86.9 acre water shed. 
Previously the Fresh water lake intercepted a drainage way before discharging to Pond 006. The Fresh 
water lake has been relocated so that the ditch is not intercepted. It appears that there is sufficient 
storage volume remaining. The compliance volume is 22.33 ac-ftwhile the as-built volume is 34.55 ac­
ft. 

g. Pond 007 does not appear to be modified significantly, however the outlet location has been moved 
approximately 300 feet upstream. The compliance volume (0.10 ac-ft plus 12 hour detention) is 13. 71 
ac-ft while the as-built volume is 12.35 ac-ft. It is not possible to determine if the 53.6 acre drainage 
area is accurate. 

h. Pond 008 is not designated as completed in this application. The drainage area appears much greater 
than the 32.8 acres in the design summary table. Both ponds 007 and 008 will be affected by the 
revised refuse disposal area which is not shown on this IPR. 

2. Other considerations. 

a. There appears to be an error in the inflow volumes for Ponds 004 and 005. For 004 the inflow in the 
table was 3.113 ac-ft and the inflow in SEDCAD was 3.65. For 005 the inflow in the table was 9.025 
ac-ft while the SEDCAD value was 9.59. 

b. There are two soil stockpiles without discernable drainage control on the west side of the permit area. 
The northern one near the new admin building could be controlled by a diversion and pipe under the rail 
road, but this will increase the drainage area to Pond 003. The southwest topsoil stockpile previously 
enclosed by road embankments was relocated and is now adjacent to a waterway. Establishing drainage 
control for this stockpile would be difficult. 

c. Both the ponds and ditch designs are based on a IO year, 24 hour precipitation event, however the 
amount used for ponds was 5.21 inches and the amount for diversions was 4.9 inches. 

Pond design summary tables are attached. 
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State Of Illinois 
Environmental Protection Agency 

Subject: Steelhead Development- Pond Creek No. I Mine 
Log No.: 2414-06 
NPDES Permit No.: IL0077666 
Reviewed by: Bob Kerr Date: 13 Oct 06 

Approved pond designs as proposed in Log No. 3054-06-A. 

Outfall Drainage Disturbed Inflow 
No. Area-ac Area-ac Ac-ft 
001 33.2 28.0 7.14 
002 8.7 8.0 1.98 
003 16.9 8.0 3.99 
004 12.1 10.5 2.82 
005 138.3 130.0 30.39 
006 61.6 55.0 14.28 
007 10.4 9.7 3.84 
008 40.6 38.5 16.47 

Sediment 
Volume 
1.0 
0.28 
0.28 
0.37 
4.55 
1.93 
0.34 
1.4 

Page 3 

Primary 
Volume 
4.75 
2.58 
43.73 
13.56 
36.15 
33.99 
4.87 
23.07 
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State Of Illinois 
Environmental Protection Agency 

Subject: Steelhead Development-Pond Creek No. I Mine 
Log No.: 2414-06 
NPDES Permit No.: IL0077666 
Reviewed by: Bob Kerr Date: 13 Oct 06 Page4 

Log No. 2414-06 Pond Design Summary 

Outfall Drainage Disturbed Inflow Sediment Primary 
No. Area-ac Area-ac Ac-ft Vohune Volume 
001 57.19 25.9 14.22 .910 8.83 

002 9.92 9.92 3.113 0.347 9.15 

003 9.92 9.92 3.113 0.347 3.77 

004 11.62 11.62 3.113 0.410 9.06 
3.65 

005 33.15 33.15 9.025 1.16 37.37 
9.59 

006 86.9 86.9 27.26 3.04 34.55 

007 53.6 53.6 16.82 1.88 12.35 

008 32.8 32.8 8.67 1.15 5.55 

Compliance volume for 12 hour detention ofa 10 year, 24 hour storm and .010 ac-ft/ disturbed acre. 

Outfall Disturbed 12-hour Sediment Compliance 

No. Area-ac detention Volume Volume 
volume 

.010 ac-ft 
001 25.9 7 .11 2.59 9.7 

002 9.92 1.55 0.99 2.54 

003 9.92 1.55 0.99 2.54 

004 11.62 1.55 1.16 2.71 

005 33.15 4.51 3.31 7.82 

006 86.9 13.63 8.7 22.33 

007 53.6 8.41 5.3 13.71 

008 32.8 16.4 3.3 19.7 
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Illinois Department of 
Natural Resources 
One Natural Resources Way· Springfield, Illinois 62702-1271 
http://dnr,state,il,us 

Rod Fl, Blagojevich, Governor 

Sam Flood, Acting Director 

August 28, 2006 

Mr. James R, Morris 
Williamson Energy, LLC 
P.O. Box 1829 
Marion, IL 62959 

Re: Permit No. 375 
Insignificant Revision No, 4 

Dear Mr, Morris: 

The appropriate Department technical staff have reviewed the proposed change dated May 26, 
2006, submitted by Williamson Energy, LLC for the Pond Creek #1 Mine. The permittee has 
requested approval to revise various structures within the support facilities of Pond Creek Mine 
#1. Since this operation is not currently approved, it will constitute a change to the approved 
plan. Insignificant permit revisions are allowed under 62 IIL Adm. Code 1774.13(b )(2), 

The Depru1ment has detennined the proposed alteration is in compliance with 62 IIL Adm, 
Code 1700 - 1850, and is insignificant and hereby exempts the permittee from submitting a 
permit revision application in accordance with Section l 774.13(b)(2). The Department grants 
permission for the support facilities revisions, 

The bond for the area will be $4,200,00, Copies of bond form SCML-2 have been enclosed for 
your use. 

All conditions and provisions contained in the approved permit also apply to this revision, 
Approval from this agency does not relieve the permittee from obtaining approval from other 
agencies requiring such. 

~r· 
. . , . t 'AUG 3 1 2006 

IL Environm0rm:: l'r:,.." .•. , , •\;;•:;1;:;y 
MARION REG/Oi,hL ..,..--rJ(;:l 

Printed on recycled and recyclable paper 
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AllianceO 
Consulting, Inc. 

Engi;•,eer:o· · Constructors · Scientists 

September 28, 2006 

Mr. Larry Crislip 
Illinois Environmental Protection Agency 
Mine Pollution Control Program, Permit Section 
2309 West Main Street, Suite 116 
Marion, IL 62959 

Dear Mr. Crislip: 

Transmittal Letter 
Williamson Energy LLC - Permit No. 375 

Pond Creek Mine No. 1 
Williamson County, Illinois 

t., ~ 4 . ; 6 
~ (Aa.,--b_, : ( (- 9 - ~\Q 

IL Environir.crnJI r'r6u::,;:ion Agency 
MARION REGIONAL OFFICE 

Project No. B06-141-1413 
B06-149-1413 
B06-153-1413 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. (ACI) is submitting two 
copies of the following applications as requested by Mr. Bob Kerr in emails date September 20, 2006 
and September 21, 2006. 

IPR No. 2 - Railroad Tunnel (ACI Project No. B06-141-1413) 

IPR No. 4-As-built revision (ACI Project No. B06-149-1413) 

SIBR dated April 24, 2006 - Addition of 19.89 acres to the shadow area (ACI Project No. B06-
153-1413) 

The following is in response to Mr. Kerr's email sent September 20: 

Response to Comment No. 1 - A permit transfer document is being prepared by Williamson Energy, 
LLC and will be submitted to the agency. · 

Response to Comment No. 2 - The applications being submitted are listed above. The IPR dated 
May 16, 2006, which you referred to, was withdrawn from IDNR on 
September 1, 2006 

Response to Comment No. 3 - Refer to IPR No. 4 for information concerning the ponds. 
Calculations were provided in the IPR. 

Response to Comment No. 4 - The submittal referred to as being received on August 22, 2006 (Log 
No. 2377-06) is the revised application in response to comments made 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 . • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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by IDNR on the application you have referred to as dated June 30, 
2006 (Log No. 2282-06). 

Response to Comment No. 5 - The information concerning pumping water from old underground 
works was submitted to you during the on August 22, 2006, at the 
meeting with Mach Mining and Alliance Consulting. 

If you have any additional questions, or require additional information, please contact us. 

Respectfully submitted, 

~;~v:7-f::= )7, 
, Stephen M. Sutphin,; 

' Project M.anager ' 
J 

~.L:j ~~-
/. 
Claud10 Yon ,/ 
Senior Project Manager 

SMS/CEY:wmb 
Enclosures 

/ 
; 

\\Aci-dom\Company\Employee Folders\S _ M _ S_ DOCSIALLIANCEITRANSMITTALSIIL EPA\Transmillal Letter 9-2 



R20734Alliance LI 
Consulting, Inc. 

Engineers • Constructors • Scientists 

INSIGNIFICANT PERMIT REVISION NO. 4 

FOR PERMIT NO. 375 

(As-built Structures) 

WILLIAMSON COUNTY, IL 

POND CREEK MINE NO. 1 

Prepared for 

WILLIAMSON ENERGY LLC 

BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B06-149-1413 
MAY2006 

Raleigh, NC Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 

5825 Triangle Drive 
Raleigh, NC 27607 

Beaver, WV 25813-9502 
Telephone: (304) 255-0491 

Fax: (304) 255-4232 

Phone: (919) 861-2267 
Fax: (919) 341-2151 
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•·url69,1s,. Oepa{t111ent.c)f.· 
:NatutalResources Rod R.Blagojevicli,Governor. 

_, - .. _____ ,, -·· .. -· --- ~ ..... ..-....-..----·• ... ·"-·• -•--·,"·" ,,.,,,~-·--· .. _ .... 
/one Natural Reso.urces '{vay · Springfield, Illinois 62702-1271 Sam Flocid, Acting Director'· 
http:/(drir.~tateJLus ; . . . . . . ... . . . . . .. 

. . Mt; J!llh~; J{. lvfcir;is; ·•.... . .· ..• 
. . . wi1ii~~()ri Eil.e;gy, LLC ·•· 
.. f8f~.?R1s2f.:.: •. · ..... . 
, Marion IL-62959 .. : 

', '•· .' . ~"- ', J_-, __ .,.; .. ,: . '''; ", 
-;;,,,.'-:: .. 

Re: ' Peniii~~d:375 .. · ..... ·. 
•, : }ri,siiniriia#tRevisibn No: 

' .. -··· .. ,, ...... ,,.,,' ''' .. 

· r:id1; Mi: Mordd: ' ' ' 

, . ••· · Augiist' 28, ~006 ·• 

:,< '. . ·;:·-·.: ';_- },< \/).\·:-<\ ' \·-· 
. >". ::.! _;~· .: ,,;._:\.>_.-:_/.::.::,:\:f.'·tf\?-:;;;.-:.;;);'.:(,-, ::·:- ,·_·<\\_:,,; ::<,_> {i?!:.;.-_:·,/:::•_._,_\:: .'.. :;·-i"--,-.:_,.-;::,,. _-;:.·.,/-; _.,; \ · :-.:/::::''.._< ... --.,:~\:.\'. ': _: ;\::: :.:; \i(_:}):.:_,), __ ;_-,·;>/\'-\).\ .. 1/:'_:'.'.":),:•"'.:_\ ·/'-., 
. ··•·· the: a ''ro' ifa.te De artinerlftedu:\.ica.rS'taff havii'teviewect.the ··· rcl dieci 'chan e dated Ma ·, 26/ 

••·2§9~:f ~~~\11~i:.~¾{~1f1\~liP:%i#i~J::tf sit~rJtii-~;,~,1,~f{i.~p¥t¥]~£It1f •~e~itfe,t8af 
· ... :, .request(:)c[ :apprciv.*l .tcl, re.v.Ise·. V<lli~us'~\[\lCtllt~f, w}thi1: the s~pp9rt faqigtjes j}f •• I'cin4,.§re~k.Mhie 
•.. · .•... #L. s.ihc:e t~is operahoh' is IlO( G~[f~ht!Y; •. !tppro~~d, it will cohstfiGi~'. i'c.~ihit~ ti{ th~iapprov~d 

pl~ri. Iriitg'~ificant1pbi4rut revisions at;e allci~6d ~hciei 62 r\LA,dtn; Code'J.774: 13(bjc2), . . .·' 
'-:·-_ ..'· -_ , __ .' \',:i :_· "<:·,/ii">"" ._-,. )/t--: . . ' ... :.·.:· ·-.< '-::,'. ·.- -'· ·.: ( . ; ·. \ ·.· ;_ .': .. ;'., , . •,- ·.- :,.-: .. .- ·, . :' . ' ___ ··.,' : ' : .. ,··s;.,,. ,_·. ,-.- ~_:. ·:: 

· ...•..• thi'plp!irtli1ei?11~f ci~terniirj;citl1(:);~rd;osecl'.~1fa;~ti~liii•. i~ ;brrif li~Sie ... w,ith. ·62 Ill/A,drn: 
' . ,_' - '· • '•-: ·_.,I.:'-"• "'C'.;:,,• J '. !: ·,.' " "·-, ', '.,-___ -!,-,_,.•_-;•. h_, '.'·. -·,;-,_ ., ., , .<' 'i ._:.; ',:---··•'_,•, - . ._'.:·-•;,_,-:, ·_._ :_ · _, c_<._ ·,' -_- • \, _, .. < .. -i' ,;'.. ,' ; · '\ "• '.•i,\ •,•:,_;\., '\·-,_-,., ',' -, ','._ - ,' • ·. co1~ 1700;< 1850, an dis insignifibnt artd hereby exefupts the perfriittee fro.111 submHting 'a ·.· 
.......... pirririt,i~Vihi~;.\ipt!ibiltib~.iri'ac:66rd~rice/~itlrS~c:tioii iT74:13(b)(2): J'h{b~pii.\.tinent grant~ ··•. ·. ,. 

,'.;;_'\·.; ··:.,:. ·-\';('i:,;·- . ·-"::•,'\,'_';_,;-, :_':,',\:i'-'.\l :',-'·::·-•,-._-.:': '·.' :/,; .(- . .'_·:':-:t·:,-;;: ;••.-.. , ,:··>.:- :., ,:<_'' :,:,:· .. ' \ -;_-:·, .,. ;, . _·' ·., ' '.·: :• ._.,-;:•" :- '·.,,·:' . '- ,. :·. ,; ' .. ,._" ,<·,' . -perrmss1on for the support fac11I!tes rev1s1ons, . , · .. • ._. . · · , 
'. \·tf·)\'/:.;r·(\{:,i_': ·>: .. 'i,.•······•·· .. ; ,, ...... · •..•... · .. •·, :,.i.•\:s, ..• · .. '•··· .· .. :.·· •.······.·.•· ····i: ... ·•· 

.Thejjohd for the area v.:m be $4,200.00. Copies of bond forin. SCML-2. navebeen·encfosed for 
. i yq~f~~{i . •· ' ... 

All 6~~djti~ns ahct provisiontGoTit~irled in the iip~rnved permit also apply to thi; rnvisic\n: 
Appro.val.fro!I\thisagencydoes not reliev(the permittee frofnobtainingapproval fr9m other . 
agenci~i:~~q~iring ~iibh. , •· . . ·• .• .·· .· ·... · · ' , • · .. ·•. ·. , ' •. · · .·· ... · ·. . 

. . . . 
Printed on recycled nm'I reCyc!ablc parer 
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SCML-2 

State of Illinois .,, . 
. · .·. .· . · Department of Natural Resources . · . 

Office of Mif!es and Mineral.s ~· L~nd R~damation Division 
. One Natural Resources.Way; Springfield, IL 62702-1271 

.. SURE;TY BOND 

SURFACE-COAL ivlINJNG tAND CONSERVATION ANb RECLAMATION ACT 

Suret)'Comparty Bond. No. -'--'-'---'--'--'-'---'--

. KNOW ALL MEN BY THESE PRESENTS, Tliat the ~ndersigned --'-'---'--'--'-'----
' .. \· _, 

--'---'--'--'----~'-'---'-------'--~-'----'----"-----'-----'-'---~'--'--'-- of_ ... ___ _ 

_;__;_;_:_:;._...c~-'-'-.;__c.-'--'--~--'--..C,, cljly libb11¥~4to 'db ~usines~ in the S{~t~ 0~ Illinbis. of' '. '\ \' > . 
', ," ' "'·•-<•, ,,_,-,_-;,"·_-_ • ., ...... '' . ·'-·-,.--··--:··'-'""'"" . ·, 

,::•-"'-•. :·;' ,,. . -'-:•·" ' ,,'·, 1,-; -: ; ' '·_, ,_ . .'' ,, ,< ,,-;_ ·_-'.·:.,. , ':- :>,,·, ' ·, ·,' .- ·, 

-'-"-'--'-~-'-'--'--'-"--'-"~----'----'--~· .as s(u'ety are held and. firmly bouriduhto the People of• ,,,: .. 
, .. 

the State of Illinoid; in the penal sun:i of ______ --'--"--'-----,-- bollars ($..c• ._: ' __ _ 
. . ',, ' ' ' .- . ' . \ . . 

for the payment of which sum, We hereby jointly and severally ,bind 
--'----"-'-'--'---'~-'-----'. . . . . . ·. . . . ·. . . . . .. . . . .. 
ourselve~; our heirs; administrators, executors, successors, and assigrts. • 

' ' , ' " ' . • .. , ;, . . ' . ·, • ' . . ; ' ._· ' . ,.- . ' ! • • . . -. 

THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that where~s, the . 

.. abo;e~mi~~cl princ~pai ~Jed i,ith the Pep<lri'm~~f of'Natutal Reiources,' Off!Ce of Miries' and. 
,_ .. ,.- .,·, . ' . ,'. -, : ' ' . ' ' .. . .. 

· Minerals ·. Su~fac'e Coal·. Mining.· and Reclamation . Operations Appl1~ation 

No .. ---'--~-C-'--'-~~ a Permit to engage in surface coal mi~irig and reclamation operations 

. in the State of niinois, undei the' te1'm~ and prnvisions of the Surface-Coal Mining Land 

Conservation and Reclamation Act, effective June 1, 1980. • 
'. . 

. NOTICE - This state agency is req~esting disclosure of informa;ion that i; necessary to accomplish the statutory. 
purpose as ouUined under 225 ILCS 715/1 (IlL Rev. Stat., Ch, 96 1/2 par. 4501 et seg.). Disclosure of this 
information is ;oluhtary; however, failure to comply may result in this form not being processed. This form has been 
approved by the Forms Management Center: 

l!A72-00086 
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Now if the said principal shall faithfully perform all requirements. of the Surface Coal 

Mining Land Consei-vation and Reclamation Act and comply with all rules of the Department 
. ' ·,. ' ' 

made in accordance with the provisions of this Act; and satisfactorily reclaim all lands disturbed . . . ' . . 

by surface coal mining and reclamation operations by said principal for which this bond was 

executed, within the Sfate of Illinois, as per approval of the principars reclamation plan by the 

Department to the ·aforesaid application then this obligation ~hall be riull and void; otherwise it 
: . . 

shall remain in full force and effect . 

(Principal} 

Date: By: 

(Official Position) 

Date: By: 
(Surety)•: · 

Where one ~ign's by ·~ii-tue of P~wer 6f Xtt~rriey for ~ shretY t:CJ~;~~y. s~ch ~6wer of. 

Attorney mu~t be filed with the ~ond\ 

This bond may be rel~ased by the Depaitmerit upon not less than 90 days advance written. 
. . -. . . ', ·. .· . '. '-. -. ' . 

. notice ;erved by Certified :M;il by the surety to the Department, and at the sarrie tiine :furnishing 
. ''' ' . _., . : . . .-. . .·· .. ' ,, ,._ ' ' '. ,-. . . 

the Department, by ~he party desiring to ca;ncel this bond, pioof satisfactory to th~ Departnieri.t 
.. . ' .. , ._,. ,. '., '' ' .. , ..... '•. . -' . ·, . ,, . ' . . ' ' • .. 

that the principal or sur~ty has. fully ~om plied with. the teims and conditions of this b~nd for area 

obligated tin de/ the bond priCJr to the date of release tequest. 
. ' . . ' . . 

A release of this bond for an area not disturbed by smface coal mining and reclamation 

operations shall not relieve the principal or s~rety of arty obligation which arose prior to release 
. . . . \ 

for which obligation the bond was given to secu1:e. 

This bond may be released in part oi· in its entirety. The surety company shall be notified 

at the following address: _________________________ _ 

llA72-00086 SCML2.WPD 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Scott K. Fowler, Supervisor 
Land Reclamation Division 

May 26, 2006 

ILLINOIS DEPARTMENT OF NATURAL RESOURCES 
One Natural Resources Way 
Springfield, ILL 62702-1271 

Dear Mr. Fowler: 

Transmittal 
Permit No. No. 375 

Williamson Energy LLC 
Williamson County. Illinois 

Project No. B06-149-1413 

Please find enclosed three copies of an Insignificant Revision for the Williamson Energy, LLC 
Permit No. 375. 

The following is a summary of the changes being proposed: 

1. Relocation of the warehouse, fuel storage tanks and parking area. 
2. Addition of an administrative office building near Sediment Pond No. 3. 
3. Addition of a soil fill for placement of a refuse belt. 
4. The addition of a second thickener. Previously approved reclamation estimate addressed 

both thickeners. 
5. Revise the location of the preparation plant and associated structures. 
6. Modification of drainage control with calculations. 

Each of these is described in more detail herein. 

If you have any questions or require additional information, please contact us. 

Respectfully submitted, 

u 
·~anage 

!audio E. 
Senior Project anager 

SMS/CEY:wmb 
Enclosures 

FILE: 06149-01 

l'M. Philnnttl Jmf' • R~Jpioh rnnntv A-immt Tntinstrial Park • Reaver. WV 2'5813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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ENT BY: WILLIAMSON DEVELOPMENT CO; a18 999 0012; APA-6-06 1 :OSPM; PAGE 2 

Illinois Department of 
Natural Resources Rod R. Blagojevich, Governor 

One Natural Resources Way· Springfield, Illinois 62702-1271 
http://dnr.state.il.us 

Mr. James R. Morris 
Williamson Energy, LLC 
3303 1/2 West Commercial Drive 
Marion, IL 62959 

Re: Permit Nu. 375 
Insignificant Revision Request 
Dated February 27, 2006 

Dear Mr. Morris: 

April 3, 2006 

Sam Flood, Acting Director 

The appropriate Department technical staff have reviewed the proposed insignificant permit 
revision dated .February 27, 2006, submitted by Alliance Consulting, Inc. for Pond Creek #1 
Mine, Permit No. 375. The Department has determined the proposal does not comply with 62 Ill. 
Adm. Code 1700-1850 and therefore cannot be approved for the fol lowing reasons: 

The applicant has provided a drawing entitled "As-Built Location" lo depict buildings, plants, 
ponds and roads which have been or are currently being constructed. The auached letter also 
indicates, "we have noted any other structures proposed to be installed in the near future:" While 
the Department appreciates the applicant's attempt to update the Operations Plan Map, some of 
the changes appear to warrant further explanation or additional design information. 

Furthermore, the Department cannot accept the construction of any structure not already 
approved or a sign,ificant departure from the approved plan, through the "As-Built" proco,ss. 
Such changes should always be addressed with an Insignificant Permit Revision. 

Suggestions for any future submilials are provided below. 

1. The submittal shall discuss in detail those items which have actually changed from the 
approved plan. Examples of some of the changes noted are listed below. 

(a) The warehouse, fuel storage and some parking area, appear to have been 
relocated a considerable distance from that in the approved plan. 

(b) A riew office building and parking have been shown to the northeast of 
Sediment Pond No. 003. 
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,ENT BY: WILLIAMSON DEVELOPMENT CO; 

Mr. James R. Morris 
Pennit No. 375 
Insignificant Revision Request 
Dated February 27, 2006 
Page2 

618 998 8012; APR-6-O6 1 :O5PM; PAGE 3/4 

(c) The drawing now shows a proposed soil fill in relation to the refuse conveyor. 

(d) Two 120 foot diameter thickeners are indicated, while the approved plan 
shows one. 

(e) The preparation plant and associated structures appear to have been relocated 
in a new configuration. 

2. A bond adjustment may be necessary for additional structures or where as-built 
dimensions, construction methods or materials have changed from the approved plan. 
Accordingly, updated drawings and specifications detailing such changes shall be 
provided. 

Pursuant to 62 Ill. Adm. Code 1800.14 the permitee shall provide the dimensions 
(height, width, length), type of construction, and type and thickness of the floor for 
all buildings and/or structures that have been modified or are proposed to be added 
since permit issuance. 

3. Any change to the drainage control plan shall address all appropriate design information. 
This would include ditches, culverts, diversions, sedimentation ponds, erosion control 
structures and small area drainage exernpti ons. 

Items noted include new-culvert installations and changes in location and geometry of 
numerous ditches and sediment ponds. 

4. All roads are subject to the requirements of 62 Ill. Adm. Code 1817.150 and 1817.151. 
As such, each road shall be designed to meet the appropriate specifications and 
performance standards found therein. 

No information was provided for the proposed tunnel and road indicated on the 
revised drawing. 

5. The submittal proposes to route disturbed drainage from the permit through a public road 
right- of- way ditch and back on to the permit area. 

Pursuant to Ill. Adm. Code 1817.46(6)(2) the pennittee cannot utilize a public road 
ditch for the support of mining operations. 
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:ENT BY: WILLIAMSON DEVELOPMENT CO; 618 998 8012; APR-6-06 1 :05PM; PAGE 4/4 

( Mr. James R. Morris 
Permit No. 375 
Insignificant Revision Request 
Dated February 27, 2006 
Page 3 

Enclosed please find your insignificant pennit revision proposal. If you wish the Department to 
reconsider this insignificant permit revision request, you may submit a new complete proposal Lo 

the Department which incorporates corrections to the deficiencies listed herein. 

If you should have any questions, please contact the Department. 

Enclosure 
cc: D.Martin 

OSMRE 

03280755:wpd 

Scott K. Fowler, Supervisor 
Land Reclamation Division 
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INSIGNIFICANT PERMIT REVISION 

FOR PERMIT NO. 375 

WILLIAMSON COUNTY, IL 

POND CREEKI\1INENO.1 

Prepared for 

WILLIAMSON ENERGY, INC. 

BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B06-149-1413 
MAY2006 
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MINE SLOPE AND REMOTE VENT SHAFTS AREA 

WAREHOUSE: 
Two warehouses were proposed in the original permit application. Each warehouse was to be 
11,250 ft2 in size. The location of the single warehouse that is to be built is location 
approximately 165 feet southwest of the original warehouses location. The to-be-constructed 
warehouse will be approximately 23,040 ft2 in size. The difference in size between the two 
approved warehouses and the to-be-constructed warehouse is 540 ft2. 

FUEL STORAGE AREA: 
Two fuel storage areas were approved for Permit 3 7 5. One storage area was to be located 
approximately 269 ft. northeast of the mine slope portal and the other storage area was to be 
located approximately 232 ft. southwest of the mine slope portal. Only one fuel storage area is 
proposed to be constructed now. This structure will be located 210 ft. southeast of the storage 
the mine portal. 

PARKING AREAS: 
The mine office parking lot approved for Permit 375 was 280 ft. by 140 ft. (39,200 ft2) and was 
located on the south side of the Mine Office/Warehouses building complex. A new parking area 
is proposed to be constructed on the western side of the Warehouse building and will be 312 ft. 
by 90 ft (28,080 ft2). The difference in square footage will be 11,120 ft2• The parking area has 
moved 17 4 feet and rotated 90° clockwise. 

MINE OFFICE: 
In the permit application, a mine office was proposed with the dimension of 60 ft. by 24 ft. The 
to-be-constructed office building will have the dimension of 82 ft. by 36 ft. This building will 
serve as the office for the mine and preparation plant. 

ADMINISTRATIVE BUILDING/ACCESS ROAD TUNNEL: 
As approved in Permit 375, an administrative building and parking area would be located 
approximately 808 due south of the mine slope portal. The current site of the administrative 
building and parking area is located outside of the railroad loop near Sediment Pond 003. This 
location is approximately 1,376 feet northwest of the mine slope portal. The proposed 
administrative building was to be a 2,520 ft2 building with a one-foot thick pad foundation and 
the parking area dimension were 120 ft. by 80 ft. The to-be constructed building will be 6,150 ft2 

structure with a 6-inch thick pad foundation. The parking area is I 08 ft. by 40 ft. 

Instead of constructing a bridge across the railroad loop as approved, the access road has been 
moved to a location near the administrative building and a reinforced concrete tunnel will be 
installed. The access road will then turn south along the railroad and tie back in the approve road 
location. 

The administrative building, access road tunnel, and revised reclamation estimate were addressed 
in a separate IPR submitted on March 31, 2006. 

STORAGE SHEDS: 
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As approved, three storage sheds would be constructed on the mine site. These will be replaced 
by an equipment storage building. This building will be a pole building construction with the 
dimension of 190 ft. by 50 ft. 

VENTILATION SHAFTS: 
The location of the intake and return shafts have moved approximately 150 feet to the south of 
the original location. 

All changes listed above have been reflected in the revised Mine Slope and Remote Vent Shafts 
Reclamation Estimate included in this permit revision. 
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PLANT SITE 

REFUSE BELT SOIL FILL: 
Coarse coal refuse will be belted to the proposed refuse disposal facility across the railroad loop. 
A soil fill will be used to elevate the conveyor to the height necessary to clear the tracks. The fill 
is temporary in nature and will be removed upon completion of the mining operation. 
Approximately 54,000 yd' of fill will be required for the fill. 

THICKENER: 
The approved permit plan showed and listed two 110-foot diameter thickeners. The to-be­
constructed plan is to install two 120-foot diameter thickeners. The revised Reclamation 
Estimate will be revised to reflect the 120-foot diameter thickeners. 

PREPARATION PLANT AND ASSOCIATED STRUCTURES: 

The location of the preparation plant has been moved approximately 36 feet to the northeast, the 
size of the plant is has not changed. 

Several buildings have not been constructed. These structures are: plant office, change room, 
and shed. These structures have been incorporated into other buildings or completed eliminated. 

Due to the reconfiguration of the mine/plant site, several of the coal handling structures have 
changed. The following list identifies the changes: 

Item A roved Len th ft. th ft. 
Slope Belt 280 
Raw Coal Belt 850 
Plant Feed Belt 300 867 
Refuse Belt 1150 752 
Clean Coal Belt 770 587 
Rail Loadout Belt 460 1124 
Clean Coal Reclaim Tunnel 250 597 

All changes listed above have been reflected in the revised Plant Site Reclamation Estimate 
included in this permit revision. 
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( 
DRAINAGE CONTROL PLAN 

The drainage and sediment control ponds for this site were designed to be larger than the 
requirement for sediment storage and runoff volume. This was done to generate soil to construct 
the site and for water storage to help operate the mine and plant. However, it was not necessary 
to excavate to the extent shown in the original submittal. Calculations have been included for all 
constructed sediment ponds. All constructed ponds are capable of treating the required storm 
runoff. 

Item Status 

Pond No. 001 Revised configuration. Constructed. Drainage calculations contained 
within this annlication. 

Pond No. 002 
Revised configuration. Constructed. Drainage calculations contained 
within this aoolication. 

Pond No. 003 Revised configuration. Constructed. Drainage calculations contained 
within this application. 

Pond No. 004 
Revised configuration. Constructed. Drainage calculations contained 
within this annlication. 

Pond No. 005 
Revised configuration. Constructed. Drainage calculations contained 
within this annlication. 

Pond No. 006 Revised configuration. Constructed. Drainage calculations contained 
within this annlication. 

Pond No. 007 
Revised configuration. Constructed. Drainage calculations contained 
within this annlication. 

Pond No. 008 
P,roposed revised configuration. Not Constructed. Drainage 
calculations contained within this aoolication. 

Fresh Water Pond 
Revised configuration. Constructed. Drainage calculations contained 
within this annlication. 

Due to the reconfiguration of the mine/plant site, several drainage ditches have changed. 
Calculations have been included for all constructed drainage ditches. The following list 
identifies the changes: 

Item Status 

Drainage Ditch D-lA Revised location. Constructed. Revised per IBR No. 1. Drainage 
calculations contained within this aoolication. 

Drainage Ditch D-lB Revised location. Revised per IBR No. 1. Drainage calculations 
contained within this aoplication. 

Drainage Ditch D-1 C Revised location. Constructed. Revised per IBR No. 1. Drainage 
calculations contained within this aoolication. 

Drainage Ditch D-lD Revised location. Partial construction. Revised per IBR No. 1. 
Drainage calculations contained within this annlication. 

Drainage Ditch D-lE 
Revised location. Partial construction. Revised per IBR No. 1. 
Drainage calculations contained within this annlication. 

Drainage Ditch D-lF 
Revised location. Constructed. Revised per IBR No. 1. Drainage 
calculations contained within this annlication. 

Drainage Ditch D-1 G Revised location. Constructed. Revised per IBR No. 1. Drainage 
calculations contained within this annlication. 
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Item Status 

Drainage Ditch D-lH Revised location. Constructed. Revised per IBR No. 1. Drainage 
calculations contained within this annlication. 

Drainage Ditch D-1 I Revised location. Constructed. Revised per IBR No. 1. Drainage 
calculations contained within this ann!ication. 

Drainage Ditch D-1 J Deleted. Will not be constructed. 

Drainage Ditch D-2A Revised location. Constructed. Drainage calculations contained 
within this annlication. 

Drainage Ditch D-2B Deleted. Will not be constructed due to as-built location of Pond No. 
002. 

Drainage Ditch D-4A Revised location. Constructed. Drainage calculations contained 
within this annlication. 

Drainage Ditch D-5A Revised location. Constructed. Drainage calculations contained 
within this ann!ication. 

Drainage Ditch D-5B Not constructed at this time 
Drainage Ditch D-5C Not constructed at this time 
Drainage Ditch D-5D Not constructed at this time 
Drainage Ditch D-5E Not Constructed. 
Drainage Ditch D-6A Deleted. Not be constructed due to as-built Pond Nos. 002 & 006. 
Drainage Ditch D-6B Not constructed at this time 
Drainage Ditch D-7 A Not constructed at this time 

Drainage Ditch D-7B 
Revised location. Constructed. Drainage calculations contained 
within this annlication. 

Drainage Ditch D-8A 
Revised location. Proposed. Drainage calculations contained within 
this aoolication. 

Drainage Ditch D-8B 
Revised location. Proposed. Drainage calculations contained within 
this aonlication. 

Drainage Ditch D-8C 
Revised location. Proposed. Drainage calculations contained within 
this annlication. 

Refer to Map S. F. for the location of as-built structures and proposed structures. Support 
calculations for the ponds and ditches have been included. 
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ATTACHMENT V.1.B 
RECLAMATION ESTIMATE 

PERMIT No. 375 
SUMMARY 

Site Original Estimate Revised Estimate Difference 

Mine Site $361,664 $303,038 -$58,626 

Plant Site $1,081,541 $1,046,838 -$34,703 

Refuse Site $1,298,133 $1,349,533 $51,400 

TOTAL $2,741,338 $2,699,409 -$41,929 

As-built Rec Estimate.xis 
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ATTACHMENTV.1.8 
REVISED RECLAMATION ESTIMATE 

PERMIT No. 375 
MINE SLOPE AND REMOTE VENT SHAFTS 

Item Number Width Length Height Description Amounts Units Price Cost Notes 

Administrative Bldg 1 41 ft. 150 ft. 16 ft. Wooden/Brick 3,644.44 CuYds 0.1 $0 Addressed in a previously submitted IPR 
Admin Parking 1 80 ft. 148 ft. 1.5 ft. Base Material 657.78 Yards 1.5 $987 
Mine Office 1 36 ft. 82 ft. 14 ft. Modular Bldgs 2.00 Each 0 $0 
Mine Office Parking 1 140 ft. 280 ft. 1.5 ft. Base Material 2,177.78 Yards 1.5 $3,267 
Change Room 0 24 fl 60 ft. fl Modular Bldgs 2.00 Each 0 $0 
Incline Slope 1 24 ft. 600 ft. 12 ft. Remove Portal 78,000.00 CuYds 1.5 $117,000 
Slope Seal 1 2 ft. 24 ft. 12 ft. Seal in Solid Rock 1.00 Each 5000 $5,000 
Elevator Frame 0 26 fl 24 ft. 30 ft. Erected Steel 1.00 Each 0 $0 Replaced by larger slope 
Hoist House 0 40 ft. 40 ft. 14 ft. PreFab Metal Bldg 1.00 Each 0 $0 Replaced by larger slope 
Warehouse 1 120 ft. 192 ft. 14 ft. Pole Barn 11,946.67 Each 0.1 $1,195 
Shop (Garage) 0 75 ft. 150 ft. 20 ft. Pole Barn 0.00 Each 0.1 $0 
Equipment Building 1 50 ft. 190 ft. 14 ft. 3 Side Pole Barn 4,925.93 Each 0.1 $493 
Belt Drive Building 1 80 ft. 30 ft. 14 fl PreFab Metal Bldg 1.00 Each 0 $0 
Rock Oust Tank 1 8 ft. 8 ft. 40 ft. 8 Ft Dia Tank 1.00 Each 0 $0 
Mine Substation 1 100 ft. 100 ft. 0 ft. Elec Sub 1.00 Each 0 $0 
Mine Yard 1 430 ft. 400 ft. 1.5 ft. Base Material 9,555.56 Yards 2 $19,111 
Mine Fan 1 20 ft. 10 ft. 1.5 ft. Concrete Base 11.11 Yards 200 $2,222 

Admin Bldg Foundation 1 41 ft. 150 ft. 0.5 ft. Concrete Pad 683.33 Sq Yd 0.85 $0 Addressed in a previously submitted IPR 
Mine Office Foundation 1 36 ft. 82 ft. 1 ft. Strip Footers 136.67 CuYds 26 $3,553 
Warehouse Foundation 1 120 ft. 192 ft. 1 ft. Reinforced Pad 2,560.00 CuYds 26 $66,560 
Garage Foundation 0 75 ft. 150 ft. 1 ft. Reinforced Pad 0.00 CuYds 26 $0 
Equipment Building 1 50 ft. 190 ft. 1 ft. Reinforced Pad 1,055.56 CuYds 26 $27,444 
Rock Dust Tank Foundation 1 8 ft. 8 ft. 1 ft. Reinforced Pad 7.11 CuYds 26 $185 

Intake Shaft Area 1 100 ft. 100 ft. 1.5 ft. Base Material 555.56 CuYds 2 $1,111 
Intake Shaft 1 16 ft. 16 ft. 540 ft. 16 Ft Dia Shaft Backfill 5,120.00 CuYds 1.5 $7,680 
Intake Collar 1 16 fl 16 ft. 2 ft. Remove 4 Ft Ht 14.89 CuYds 26 $387 
Seal 1 1 ft. 1 ft. 1 ft. Install Surface Cap 1.00 Each 5000 $5,000 
Return Shaft Backfill 1 13 ft. 13 ft. 540 ft. 16 Ft Dia Shaft Backfill 3,380.00 CuYds 1.5 $5,070 
Return Collar 1 13 ft. 13 ft. 2 ft. Remove 4 Ft Ht 12.10 CuYds 26 $315 
Seal 1 1 ft. 1 ft. 1 ft. Install Surface Cap 1.00 Each 5000 $5,000 
Elevator Shaft 0 26 ft. 28 ft. 540 ft. 26 Ft Dia Shaft Backfill 0.00 Cu Yds 1.5 $0 Replaced by larger slope 
Elevator Collar 0 26 ft. 26 ft. 2 ft. Remove 4 Ft Ht 0.00 Each 26 $0 Replaced by larger slope 
Seal 0 26 ft. 26 ft. 1 fl Install Surface Cap 0.00 Each 5000 $0 Replaced by larger slope 

Topsoil 1 7.5 ac. 1.5 ft. Remove from Storage 18,150.00 CuYds 1.5 $27,225 
Lime 1 7.5 ac. 7 tons per acre 52.50 Tons 28 $1,470 
Revegetation 1 7.5 ac. Revegetate 7.50 Acres 500 $3,750 

TOTAL $303,038 

As-built Rec Estimate.xlsMINE SITE 2 5/4/2006 
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ATTACHMENTV.1.B 
RECLAMATION ESTIMATE 

PERMIT No. 375 
PLANT SITE 

Item Number Length Width Ht Description Amount Units Per Cost Notes 

Plant Office 0 24 ft. 60 ft. Modular Bldgs 1 0 $0 Mobile 
Change Room 0 24 ft. 60 Modular Bldgs 1 0 $0 Mobile 
Warehouse 0 75 ft. 150 ft. 14 ft. Pole Barn 0 0 $0 Removed from plan 
Shop 0 60 ft. 100 ft. 20 ft. Pole Barn 0 0 $0 Removed from plan 
Shed 0 60 ft. 100 ft. 14 ft. 3 Side Pole Barn 84,000 Cu Ft 0.1 $8,400 
Thickener 2 120 ft. 120 ft. 20 ft. Concrete Tank 2,094 Cu. Yds. 26 $54,454 
Plant Substation 0 200 ft. 200 ft. 0 ft. Elec Sub 1 0 $0 
Parking 1 80 ft. 120 ft. 1.5 ft. Base Material 533 Cu. Yds. 1.5 $800 
Yard 1 390 ft. 200 ft. 1.5 ft. Base Material 4,333 Cu. Yds. 1.5 $6,500 
Plant Apron 1 160 ft. 300 ft. 2 ft. Base Material 3,556 Cu. Yds. 1.5 $5,333 

Plant Office Foundation 0 24 ft. 60 ft. 1 ft. Concrete Pad 0 SqYds 0.85 $0 
Change Room Foundation 0 24 ft. 60 ft. 1 ft. Concrete Pad 0 SqYds 0.85 $0 
Storage Shed Foundation 0 60 ft. 100 ft. 1 ft. Storage Shed 0 Sq Yds 0.85 $0 
Plant Substation Foundation 0 10 ft. 14 ft. 1 ft. Transformer Pads 0 Sq Yds 0.85 $0 

Slope Belt 1 94 ft. 0 0 Conveyor Demolition 94 Feet 15 $1,410 
Raw Coal Belt 1 1,089 ft. 0 0 Conveyor Demolition 1,089 Feet 15 $16,335 
Plant Feed Belt 1 867 ft. 0 0 Conveyor Demolition 867 Feet 15 $13,005 
Refuse Belt 1 752 ft. 0 0 Conveyor Demolition 752 Feet 15 $11,280 
Clean Coal Belt 1 587 ft. 0 0 Conveyor Demolition 587 Feet 15 $8,805 
Rail Loadout Belt 1 1,124 ft. 0 0 Conveyor Demolition 1,124 Feet 15 $16,860 
Slurry Line 1 1,700 ft. 0 0 Slurry Pipe Removal 1,700 Feet 4 $6,800 

Screen Building 0 40 ft. 60 ft. 50 ft. Structural Steel Frame 0 Cu Ft 0.1 $0 Screen in Plant Bldg 
Plant Building 1 202 ft. 106 ft. 100 ft. Structural Steel Frame 2,141,200 Cu Ft 0.1 $214,120 
Rail Loadout 1 28 ft. 40 ft. 97 ft. Structural Steel Frame 108,640 Cu Ft 0.1 $10,864 
Refuse Bin 0 20 ft. 20 ft. 50 ft. Structural Steel Frame 20,000 Cu Ft 0.1 $2,000 No bin is going to be constructed. 

ROM Stacking Tube 1 8 ft. 100 ft. Concrete Tube 140 Cu. Yds. 26 $3,630 
ROM Tunnel 1 250 ft. 12 ft. 1.5 ft. Concrete Roof 167 Cu. Yds, 26 $4,333 
Clean Stacking Tube 1 8 ft. 100 ft. Concrete Tube 140 Cu. Yds. 26 $3,630 
Clean Tunnel 1 597 ft. 14 ft. 1.5 ft. Concrete Roof 464 Cu. Yds. 26 $12,073 

Raw Stockpile 1 320 ft. 320 ft. 2 ft. Coal Base Removal 7,585 Cu. Yds. 1.5 $11,378 Haul to Slurry Cell 3 
Clean Stockpile 1 350 350 700 ft. 2 ft. Coal Base Removal 18,148 Cu. Yds. 1.5 $27,222 Haul to Slurry Cell 3 
Railroad Ballast 16,859 cy Removal 16,859 Cu. Yds. 1.5 $25,288 Haul to Slurry Cell 3 
Rail Removal 15,173 ft. Removal 15,173 Ft 0 $0 Sold for recycling 
Road Base 5.24 ac. 2 ft. Removal 16,908 Cu. Yds. 1.5 $25,362 Haul to Slurry Cell 3 
Access Road Tunnel Footers 2 4 ft. 110 ft. 2 ft. Strip Footers 65 Cu. Yds. 26 $0 Address in previously submitted IPR 
Access Road Tunnel 1 34 ft. 70 ft. 1 ft. PreFab Reinforce Concrete 89 Cu. Yds. 26 $0 Address in previously submitted IPR 
Plant Pad 550 ft. 600 ft. 2 ft. Removal 24,444 Cu. Yds. 1.5 $36,667 Haul to Slurry Cell 3 
Supply Yard Base 390 ft. 200 ft. 1 ft. Removal 2,889 Cu. Yds. 1.5 $4,333 Haul to Slurry Cell 3 
Parking Lot Base 160 ft. 300 ft. 1 ft. Removal 1,778 Cu. Yds. 1.5 $2,667 Haul to Slurry Cell 3 

As-built Rec Estimate.xlsPREP PLANT 3 5/4/2006 
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ATTACHMENTV.1.B 
RECLAMATION ESTIMATE 

PERMIT No. 375 
PLANT SITE 

Item Number Length Width Ht Description 

Rail Grade Removal 
Rail Grade Removal 
Rail Grade Removal 
Rail Grade Removal 
Rail Grade Removal 
Rail Grade Removal 
Rail Grade Removal 

Topsoil 
Lime 
Revegetation 

As-built Rec Estimate.xlsPREP PLANT 

Haul to Rail Grade Cut 
Haul to Grade Plant Pad 0.5' 
Haul to Road Base Fill 0.5' 
Haul to Clean Coal Stockpile 0.5' 
Haul to Raw Coal Stockpile 0.5' 
Dozer Push to Storage 
Haul Excess to Clean Coal Stockpile Area 

88 
88 
88 

ac. 
ac. 
ac. 

1.5 ft. Remove from Storage 
7 tons per acre 

Revegetate 

4 

Amount 

24,994 
6,111 
2,614 
9,075 
3,750 

48,755 
16,498 

213,783 
618 
88 

Units Per Cost Notes 

Cu. Yds. 1.5 $37,491 
Cu. Yds. 1.5 $9,167 
Cu. Yds. 1.5 $3,921 
Cu. Yds. 1.5 $13,613 
Cu. Yds. 1.5 $5,625 
Cu. Yds. 0.75 $36,566 
Cu. Yds. 1.5 $24,747 

Cu. Yds. 1.5 $320,674 
Tons 28 $17,315 
Acres 500 $44,170 

TOTAL $1,046,838 

5/4/2006 
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ATTACHMENTV.1.B 
REFUSE AREA 

RECLAMATION ESTIMATE 
PERMIT No. 375 
REFUSE AREA 

Item Number Width Length Height Description Amounts Units Price Cost Notes 

Backfill Slurry Pool 3 1 1,000 ft. 2,000 ft. 4 ft. Cover Slurry Pool 296,296 Cu. Yds 
Coal Base Backhaul Cover Slurry Pool -25,733 Cu. Yds 
Railroad Ballast Backhaul Cover Slurry Pool -16,859 Cu. Yds 
Plant Road Backhaul Cover Slurry Pool -16,908 Cu. Yds 
Plant Pad Backhaul Cover Slurry Pool -24,444 Cu. Yds 
Plant Supply Yard Backhaul Cover Slurry Pool -2,889 Cu. Yds 
Plant Parking Backhaul Cover Slurry Pool -1,778 Cu. Yds 
lnlake Shaft Backhaul Cover Slurry Pool -556 Cu. Yds 
Mine Office Backhaul Cover Slurry Pool -9,556 Cu. Yds 

Yards needed from Coarse Refuse Borrow 197,574 Cu. Yds 1.5 $296,361 

Slurry Cell 3 Soil Cover 1 1,150 ft. 2,100 ft. 2.5 ft. Soil Cover 223,611 Cu. Yds 1.5 $335,417 
Slurry Cell 3 Top Soil 1 1,150 ft. 2,100 ft. 1.5 ft. Topsoil Cover 134,167 Cu. Yds 1.5 $201,250 
Slurry Cell 1 Soil Cover 1 850 ft. 1,300 ft. 2.5 ft. Soil Cover 102,315 Cu. Yds 1.5 $153,472 
Slurry Cell 1 Top Soil 1 850 ft. 1,300 ft. 1.5 ft. Topsoil Cover 61,389 Cu. Yds 1.5 $92,083 
Coarse Refuse Soil 1 1,000 ft. 500 ft. 2.5 ft. Soil Cover 46,296 Cu. Yds 1.5 $69,444 
Coarse Refuse Topsoil 1 1,000 ft. 500 ft. 1.5 ft. Topsoil Cover 27,778 Cu. Yds 1.5 $41,667 
Slurry Cell 1 Ditch 1 20 ft. 200 ft. 1.5 ft. Concrete Grout 222 Cu. Yds 200 $44,444 
Coarse Refuse Ditch 1 20 ft. 300 ft. 1.5 ft. Concrete Grout 333 Cu. Yds 200 $66,667 

Lime Slurry Cell 3 1 1,150 ft. 2,100 ft. 7 tons per acre 55 Acres 28 $1,552 
Lime Slurry Cell 1 1 850 ft. 1,300 ft. 7 tons per acre 25 Acres 28 $710 
Coarse Refuse Area 1 1,000 ft. 500 ft. 7 tons per acre 11 Acres 28 $321 

Revegetate SC 3 1 1,150 ft. 2,100 ft. 1 ft. Base Material 55 Acres 500 $27,720 
Revegetate SC 1 1 850 ft. 1,300 ft. 1 ft. 16 Ft Dia Shaft Backfill 25 Acres 500 $12,684 
Revegetate Coarse 1 1,000 ft. 500 ft. 1 ft. Remove 4 Ft Ht 11 Acres 500 $5,739 

Topsoil from Future Refuse Area 1 2,251 2,102 1.2 ft. Topsoil Redistributed 210,250 Cu. Yds 1.5 $0 Addressed in a previously submitted IPR 
Revegetate Future Refuse Area 1 2,251 ft. 2,102 ft. 1 ft. Topsoil 108.6 Acres 500 $0 Addressed in a previously submitted IPR 

TOTAL $1,349,533 

As•built Rec Estimate.xis REFUSE 5 5/4/2006 
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POND CALCULATIONS 
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Pond Design Summary 

Pond No. 1 
Drainage area: 57.19 ac. 
Disturbed area: 25.9 ac. (.035) = 0.910 ac.-ft. 
l0yr. 24hr. runoff volume= 14.22 ac-ft. 
Required volume: 0.910+14.27(.5) = 8.04 ac-ft. 
Pond No.IA provided volume to normal pool As-Built= 4.06 ac-ft 
Pond No.I provided volume to normal pool As-Built= 4.77 ac-ft. 

Total= 8.83 ac-ft. 

Pond No. 2 
Drainage area: 9.92 ac. 
Disturbed area: 9.92 ac. (.035) = 0.347 ac-ft. 
l0yr. 24hr. runoff volume= 3.113 ac-ft. 
Required volume: 0.347+3.l 13(.5) = 1.90 ac-ft. 
Provided volume to normal pool As-Built = 9 .15 ac-ft. 

Pond No. 3 
Drainage area: 9.92 ac. 
Disturbed area: 9.92 ac. (.035) = 0.347 ac-ft. 
l0yr. 24hr. runoff volume= 3.113 ac-ft. 
Required volume: 0.347+3.113(.5) = 1.90 ac-ft. 
Provided volume to normal pool As-Built= 3.77 ac-ft. 

Pond No. 4 
Drainage area: 11.62 ac. 
Disturbed area: 11.62 ac. (.035) = 0.410 ac-ft. 
l0yr. 24hr. runoff volume= 3.113 ac-ft. 
Required volume: 0.410+3.646(.5) = 2.08 ac-ft. 
Provided volume to normal pool As-Built= 9.06 ac-ft. 

Pond No. 5 
Drainage area: 3 3 .15 ac. 
Disturbed area: 33.15 ac. (.035) = 1.16 ac-ft. 
l0yr. 24hr. runoff volume= 9.025 ac-ft. 
Required volume: 1.16+9.025(.5) = 5.67 ac-ft. 
Provided volume to normal pool As-Built= 37.37 ac-ft. 
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Pond No. 6 
Drainage area: 86.90 ac. 
Disturbed area: 86.90 ac. (.035) = 3.04 ac-ft. 
l0yr. 24hr. runoff volume= 27.268 ac-ft. 
Required volume: 3.04+27.268(.5) = 16.67 ac-ft. 
Provided volume to normal pool As-Built= 34.55 ac-ft. 

Pond No. 7 
Drainage area: 53 .60 ac. 
Disturbed area: 53.60 ac. (.035) = 1.88 ac-ft. 
l0yr. 24hr. runoff volume= 16.82 ac-ft. 
Required volume: l.88+16.82(.5) = 10.29 ac-ft. 
Provided volume to normal pool As-Built= 12.35 ac-ft. 

Pond No. 8 
Drainage area: 32.80 ac. 
Disturbed area: 32.80 ac. (.035) = 1. 15 ac-ft. 
l0yr. 24hr. runoff volume= 8.67 ac-ft. 
Required volume: l.15+8.67(.5) = 5.49 ac-ft. 
Provided volume to normal pool As-Built= 5.55 ac-ft 

Fresh Water Pond 
Drainage area: 13.85 ac. 
Disturbed area: N/ A. 
l0yr. 24hr. runoff volume= 3.77 ac-ft. 
Required volume: NIA 
Provided volume to normal pool As-Built= 3.80 ac-ft 
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POND CREEK NO. 1 MINE 

Filename: pond-1-new.sc4 

PONDN0.1 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

Printed 05-08-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 
-· __ _'_ _ _____j 

Rainfall Depth: S.210 inches 

----- ----------------
Filename: pond-1-new.sc4 Printed 05-08-2006 
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Structure Networking: 
Stru (flows Stru 

Type # into) # 

Pond #1 ==> #2 
- ----- ----

Pond #2 ==> End 

Musk. K Musk. X 
I 

(hrs) I Description 

--

#2 

Pond 

0.140 
-·-· --
0.000 

#1 

Pond 

0.319 ! pond lb 
I •. ----

0.000 I pond! 

Structure Routing Details: 
Stru Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. 
# (ft) (ft) 

#1 
8. Large gullies, diversions, and low 

1.00 15.20 1,520.00 
flowing streams 

··-· -- -- ---·-- - -~ 
#1 Muskingum K: 

Filename: pond-1-new.sc4 

3 

Velocity 1ime (hrs) 
(fps) 

3.00 0.140 

0.140 

Printed 05-08-2006 
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Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(els) (ac-ft) 

In 107.99 8.72 
#1 36.210 36.210 

Out 88.72 8.72 
------ ----- -

In 131.88 14.27 
#2 20.980 57.190 

Out 101.64 14.27 

- - ------ -------- ------· ·-----

Filename: pond-1-new.sc4 Printed 05-08-2006 
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SEDCAD 4 for Windows 
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Structure #1 (Pond) 

pond lb 

Pond Inputs: 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

436.00 

4.39 ac-ft 

Emergency Spillway 

Crest Length 
Spillway Elev (ft) 

436.00 150.00 

Left 
Sideslope 

2.00:1 

Peak Elevation: 

Right Bottom 
Sideslope Width (ft) 

2.00:1 8.00 

438.62 
- ------· 

H'graph Detention Time: 0.57 hrs 

Dewater Time: 0.69 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge Dewater 
Elevation Time 

(ac) (ac-ft) (cfs) (hrs) 

426.00 0.100 0.000 0.000 
- - - ---- -- -- -- - --- -- -- --

426.50 0.183 0.070 0.000 
----

427.00 0.290 0.187 0.000 
- ----- --- ----- ---- ---

427.50 0.307 0.336 0.000 
- ---- ---

428.00 0.324 0.494 0.000 
- ------------- ---·· - --- -- --- ----- ---·· 

428.50 0.342 0.661 0.000 
-------- ------

429.00 0.361 0.836 0.000 

429.50 0.380 1.022 0.000 
-----

430.00 0.399 1.216 0.000 
--- - -- -- - ---·-- - - --- - . -- -- - -

430.50 0.419 1.421 0.000 
-- --·- - - --

431.00 0.440 1.636 0.000 

--

----- --- -- - -- - ---- -----

431.50 0.460 1.861 0.000 
----. ··- -· -----· - -- - ----·-

432.00 0.482 2.096 0.000 
- ----- -- - - ------- -- - ---- -------

432.50 0.504 2.342 0.000 
--- ---- -- - _,,_. ------- - - - ----

433.00 0.526 2.600 0.000 
--------- --- - -

433.50 0.549 2.868 0.000 

Filename: pond-1-new.sc4 
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Area 
Elevation 

(ac) 

434.00 0.572 

434.50 0.596 

435.00 0.620 
-- ------- -

435.50 0.645 
------- ----~ -- --

436.00 0.670 
---- -- - ------· - -- -

436.50 0.712 
-

437.00 0.755 
-

437.50 0.799 
- -

438.00 0.845 

438.50 0.892 

438.62 0.904 

439.00 0.940 

- ---- -- -

Capacity Discharge Dewater 
Time 

(ac-ft) (cfs) (hrs) 

3.149 0.000 
--------- ----

3.440 0.000 
-- - --------

3.744 0.000 
---- ---- ------ -~--

4.061 0.000 
-------- - -·-------- --

4.389 0.000 Spillway #1 
- -- -----

4.735 5.508 13.15 
- ------- ·--·- - ----

5.101 11.016 2.10 
--------- - ------ ------ --

5.490 26.582 0.75 
- - ---

5.901 50.766 0.35 ______ ,, ____ 

6.335 78.212 0.10 
-- --

6.448 88.721 0.05 Peak Stage 
---- ---- --

6.793 120.617 

Detailed Discharge Table 

Elevation Emergency 
Spillway (cfs) 

Combined 

Total 

Discharge 

(cfs) 

426.00 

426.50 

427.00 

427.50 

428.00 

428.50 

429.00 

0.000 0.000 
-------

0.000 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

429.50 0.000 0.000 
f---- ----------------------

Filename: pond-1-new.sc4 

430.00 0.000 0.000 

430.50 

431.00 

0.000 

0.000 

431.50 0.000 

432.00 0.000 

432.50 0.000 

433.00 

433.50 

434.00 

434.50 

435.00 

435.50 

- - --

--

0.000 
- --------

0.000 

0.000 

0.000 

0.000 

0.000 
------

---------

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

436.00 0.000 0.000 

436.50 5.508 5.508 
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Structure #2 (Pond) 

pondi 

Pond Inputs: 

Pond Results: 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

437.00 11.016 11.016 
------- -- ---

437.50 26.582 26.582 
--~----- --------· -------- -

438.00 50.766 50.766 
- --- - --- ----

438.50 78.212 78.212 
-------· 

439.00 120.617 120.617 

Permanent Pool Elev: 434.00 

Permanent Pool: 4.31 ac-ft 

Emergency Spillway 

Spillway Elev Crest Length 
(ft) 

434.00 20.00 

Left 
Sideslope 

3.00:1 

Peak Elevation: 

H'graph Detention Time: 

Right Bottom 
Sideslope Width (ft) 

3.00:1 8.00 

436.14 

0.76 hrs 

Dewater lime: 1.39 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

427.00 0.290 0.000 0.000 
-- ------ - ·---- - ----- -------

427.50 0.347 0.159 0.000 
-- - ·---------- ----- ---- ----- - -- ------ -·-·--

428.00 0.410 0.348 0.000 

7 

-- -- - - - --- -------- - ----- - - ·- ------ -- ----
428.50 0.477 0.570 0.000 

----- - - - -- ---- ·- _, 

429.00 0.550 0.826 0.000 
- -- - ---- _, ----- - ------ ... 

429.50 0.577 1.108 0.000 
-- .. .. ·----·- ----------

430.00 0.606 1.404 0.000 

430.50 0.634 1.714 0.000 
------------ ·- -----

431.00 0.664 2.038 0.000 
- ·---·----- ,_ 

__ ,, __ -
431.50 0.694 2.378 0.000 

·- - - - -------------- -------- -- ---- ----

432.00 0.725 2.733 0.000 

Filename: pond-1-new.sc4 Printed 05-08-2006 
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Area 
Elevation 

(ac) 

432-50 0.756 

433.00 0.789 

433.50 0.821 

434.00 0.855 

434.50 0.889 

435.00 0.924 

435.50 0.959 

436.00 0.996 

436.14 1.006 

436.50 1.032 

437.00 1.070 

·- - - - - -

Capacity Discharge 
Dewater 

Time 
(ac-ft) (cfs) (hrs) 

3.103 0.000 
--------- -- ---------- -- ----- --- -

3.489 0.000 
----- --- - - - . . -

3.892 0.000 
--------- - ----- ----

4.311 0.000 Spillway #1 
-·--- ------ --

4.747 1.490 20.85 
- -

5.200 22.211 11.35 
-- ·- - . - - --

5.671 48.976 0.65 
. - - - ·-·- - ------ . ·- .. - ---- - - ----- ---

6.159 87.773 0.35 
---- -----. - - ------ - ----------- - ---

6.298 101.637 0.20 Peak Stage 
-- - --- ----- -

6.666 138.410 
-- -- ·- ---- - ---------- - --- -- -

7.192 201.646 

Detailed Discharge Table 

Elevation 

427.00 

427.50 

Emergency 
Spillway (cfs) 

0.000 

0.000 

Combined 

Total 

Discharge 

(cfs) 

1--------

0.000 

0.000 

0.000 

0.000 

Filename: pond-1-new.sc4 

428.00 

428.50 

429.00 

0.000 

0.000 

0.000 0.000 

429.50 0.000 0.000 
----------------·-------

430.00 

430.50 

431.00 

431.50 

432.00 

432.50 

433.00 

433.50 

434.00 

434.50 

435.00 

435.50 

436.00 

436.50 

437.00 

0.000 0.000 
------ ----------
0.000 0.000 

0.000 
- -- ----- -- ------

0.000 

0.000 

0.000 
-·---·---

0.000 

0.000 

0.000 

1.490 
-----

22.211 

48.976 

87.773 

138.410 

201.646 

0.000 
- -- ----- -----

0.000 
--··-- - -· 

0.000 

0.000 

0.000 

0.000 

0.000 

1.490 

22.211 

48.976 

87.773 

138.410 

201.646 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 36.210 0.111 0.000 0.000 78.000 M 107.99 8.723 
-- -------- - ----- .. ·- -- - . - . ---

L 36.210 107.99 8.723 
-- -- - .. - - --- - -

#2 1 20.980 0.106 0.000 0.000 81.000 M 66.89 5.545 
- -- ----- .. ·- - -·· -

L 57.190 131.88 14.268 

Subwatershed Time of Concentration Details: 
Stru SWS Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 12.00 1,200.00 3.000 0.111 flowing streams 

--- -- -- - ---~-- - - -
#1 1 Time of Concentration: 0.111 

---- --- -- - - - --·-·-· -----·· - ·-------

#2 1 
8. Large gullies, diversions, and low 1.00 11.50 1,150.00 3.000 0.106 flowing streams 

- ---- ---- --------· - ------ - -

#2 1 Time of Concentration: 0.106 

( 

--------------- ------------------
Filename: pond-1-new.srA Printed 05-08-2006 
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POND CREEK NO. 1 MINE 

Filename: pond-1-spillway-new.sc4 

PONDN0.1 

25YR. 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 05-08-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 25 yr - 6 hr 
-------- -- -- -

Rainfall Depth: 4.680 inches 

Filename: pond-1-spillway-new.sc4 Printed 05-08-2006 
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Structure Networking: 
Type 

Stru (flows Stru 
# into) # 

Pond #1 ==> #2 
-·--~--- ~--~- ----

Pond #2 ==> End 

Musk. K 
Musk. X I Description 

(hrs) 

0.140 
. -

-6' 

#2 

Pond 

0.000 

#1 

Pond 

' 
0.319 : pond lb 

- --------. 
0.000 I pond! 

Structure Routing Details: 
Stru 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. 

# (ft) (ft) 

#1 
8. Large gullies, diversions, and low 

1.00 15.20 1,520.00 
flowing streams 

---------- -

#1 Muskingum K: 

Filename: pond-1-spillway-new.sc4 

3 

Velocity 
Time (hrs) 

(fps) 

3.00 0.140 

0.140 

Printed 05-08-2006 
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Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 136.13 7.37 
#1 36.210 36.210 

Out 107.97 7.37 
. - - - " - - - ------- ------

In 153.39 12.10 
#2 20.980 57.190 

Out 112.43 12.10 

Filename: pond-1-spillway-new.sc4 Printed 05-08-2006 
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Structure #1 (Pond) 

pond lb 

Pond Inputs: 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

436.00 

4.39 ac-ft 

Emergency Spillway 

Crest Length 
Spillway Elev (ft) 

436.00 150.00 

Left 
Sideslope 

2.00:1 

Peak Elevation: 

H'graph Detention Time: 

Right Bottom 
Sideslope Width (ft) 

2.00:1 8.00 

438.85 

0.49 hrs 

Dewater Time: 0.36 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (els) 

(hrs) 

426.00 0.100 0.000 0.000 
--------- . -·- -- -----~- -- -

426.50 0.183 0.070 0.000 
--· ---- -------- --- --- -

427.00 0.290 0.187 0.000 
----· -· - ---~- ------- -

427.50 0.307 0.336 0.000 
- ., ----- --- --

428.00 0.324 0.494 0.000 
·--- -----

428.50 0.342 0.661 0.000 
- - --- - -- -----· -- - --

429.00 0.361 0.836 0.000 
---- -·-·-. - ----

429.50 0.380 1.022 0.000 
------~---- ---- --- - - -·---- - -- ----- -- -----

430.00 0.399 1.216 0.000 
- -- --- -- ------- -- -- --

430.50 0.419 1.421 0.000 
-·· . ---

431.00 0.440 1.636 0.000 
- . - . - ---- - ·-

431.50 0.460 1.861 0.000 
··-- ------------

432.00 0.482 2.096 0.000 
-·-- - -· --------- ----- -· ---·-·-- ------

432.50 0.504 2.342 0.000 
- - - ----- ------------·· . -- - - . ---~ 

433.00 0.526 2.600 0.000 __ ,, ___ 
- ------- . ·- -------- - --- --- -------

433.50 0.549 2.868 0.000 

------------- ---------- ----

Filon.::imo: pond-1-spillway-niW.iiC4 
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Elevation 

434.00 
-----

434.50 

435.00 

435.50 

436.00 

436.50 
~ 

437.00 

437.50 

438.00 

438.50 

438.85 

439.00 

Filename: pond-1-spillway-new.sc4 

- - --· -

Area Capacity Discharge 
Dewater 

Time 
(ac) (ac-ft) (cfs) (hrs) 

0.572 3.149 0.000 
---- - -- . 

0.596 3.440 0.000 
-·· .. ------ ·-· ·-

0.620 3.744 0.000 
-·- ---- - . . . -- -- -- ·- . 

0.645 4.061 0.000 
. - - - . - ·-- -------

0.670 4.389 0.000 Spillway #1 
- --- . - . -

0.712 4.735 5.508 5.35 
--- --- - --- ---- -- - - ---- - - --

0.755 5.101 11.016 1.60 
- ---·. - - - ------ -- - ----- -

0.799 5.490 26.582 1.00 
-- - -

0.845 5.901 50.766 0.40 

0.892 6.335 78.212 0.15 
··-··· 

0.926 6.656 107.967 0.05 Peak Stage 
··- ---------- ---· -

0.940 6.793 120.617 

Detailed Discharge Table 

Elevation 
Emergency 

Spillway (cfs) 

Combined 

Total 

Discharge 

(cfs) 

426.00 0.000 0.000 

426.50 0.000 0.000 

427.00 0.000 0.000 
---------· ------· 

427.50 0.000 0.000 

428.00 0.000 0.000 

428.50 0.000 0.000 
-----------~ 

429.00 0.000 0.000 

429.50 

430.00 

430.50 

431.00 

431.50 

432.00 

432.50 

433.00 

433.50 

434.00 

434.50 

435.00 

436.00 

436.50 

0.000 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

5.508 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

5.508 

6 

·-· 
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Structure #2 (Pond) 

pondl 

Pond Inputs: 

Elevation 

437.00 

437.50 

438.00 

438.50 

439.00 

Emergency 
Spillway (cfs) 

11.016 

26.582 

50.766 

78.212 

120.617 

Permanent Pool Elev: 

Permanent Pool: 

Combined 

Total 

Discharge 

(cfs) 

11.016 

26.582 

50.766 

78.212 

120.617 

434.00 

4.31 ac-ft 

Emergency Spillway 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

Pond Results: 

434.00 20.00 3.00:1 

Peak Elevation: 

H'graph Detention Trme: 

3.00:1 

436.24 

0.54 hrs 

Dewater Time: 1. 06 days 

8.00 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) 

(hrs) 

427.00 0.290 0.000 0.000 
----~ - ---- ·--- --~- -

427.50 0.347 0.159 0.000 
--- -- ------------- --------- - -

428.00 0.410 0.348 0.000 
- .. --- - . ··--· ---- - ------ -

428.50 0.477 0.570 0.000 
-- ... - -·----·-· - -

429.00 0.550 0.826 0.000 
----- . - -- -------------

429.50 0.577 1.108 0.000 
------·· -- - ··- - ---- --- - - -· ··--· 

430.00 0.606 1.404 0.000 
·- -- - - ---- -- - -----· -- -----

430.SO 0.634 1.714 0.000 
- - ·- ---- - . ---- -

431.00 0.664 2.038 0.000 
- -- - - - - --------- ----- --

431.50 0.694 2.378 0.000 
. - - - ------ ----- - -- - -

432.00 0.725 2.733 0.000 

Filename: pond-1-spillway-new.sc4 
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Area 
Elevation 

(ac) 

43250 0.756 

433.00 0.789 

433.50 0.821 

434.00 0.855 

434.50 0.889 

435.00 0.924 

435.50 0.959 
-- ------ . - .. 

436.00 0.996 
----

436.24 1.014 

436.50 1.032 

437.00 1.070 

Filename: pond-1-spillway-new.sc4 

--- -· - - ·- . . . 

Capacity Discharge 
Dewater 

Time 
(ac-ft) (cfs) (hrs) 

3.103 0.000 
--·· - ---- ---··-

3.489 0.000 
----- -· . -- - ----- ·-~ - ----- ----

3.892 0.000 
·- ------ - - - ·~--·- --·-. ----- ... ··- . 

4.311 0.000 Spillway #1 
------ - ----

4.747 1.490 20.80 
--- - -- - -· ------ . ------- -------------· 

5.200 22.211 3.20 
. . . - . . ----

5.671 48.976 0.80 
. ----- -- --- ---- .. 

6.159 87.773 0.35 
. .. --- - - - -------- - --- - ... 

6.406 112.428 0.30 Peak Stage 
-~ ---- - .... ---------- ----------· 

6.666 138.410 
-- ---- ------·-- . . - ------ - -- - - -

7.192 201.646 

Detailed Discharge Table 

Elevation 

427.00 

427.50 

428.00 

428.50 

429.00 

429.50 

430.00 

430.50 

431.00 

431.50 

432.00 

432.50 

433.00 

433.50 

434.00 

434.50 

435.00 

435.50 

436.00 

436.50 

437.00 

Emergency 
Spillway (cfs) 

Combined 

Total 

Discharge 

(cfs) 

0.000 0.000 
---

0.000 0.000 

0.000 0.000 

0.000 --- 0.000 

0.000 0.000 
-----------

0.000 0.000 

0.000 0.000 

0.000 0.000 
~·-· 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 
·-·--·--~~ 

0.000 0.000 

0.000 

0.000 

1.490 

22.211 

48.976 

0.000 

0.000 

1.490 

22.211 

48.976 

87.773 87.773 
------· 

138.410 138.410 
----~--·--
201.646 201.646 

8 
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Subwatershed Hydrology Detail: 

SWS Area 
llme of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 36.210 0.111 0.000 0.000 78.000 M 136.13 7.370 
-- - - - - -- - - --~---

:E 36.210 136.13 7.370 
----·- -- -~-- -- --- ___ 1.-. 

#2 1 20.980 0.106 0.000 0.000 81.000 M 84.46 4.728 
- -- -~-----

:E 57.190 153.39 12.098 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
77me (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

1.00 12.00 1,200.00 3.000 0.111 
flowing streams 

---· -- ---------- ·- --
#1 1 Time of Concentration: 0.111 

-- --- - ------------- - --·-- --- - - --

#2 1 
8. Large gullies, diversions, and low 1.00 11.50 1,150.00 3.000 0.106 
flowing streams 

--- ------ -- -- ---- ----- - - ------ - - - ------
#2 1 Time of Concentration: 0.106 

Filename: pond-1-spillway-new.sc4 Printed 05-08-2006 
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POND CREEK NO. 1 MINE 

Filename: pond-2-SPILLWAY.sc4 

PONDN0.2 

25YR. 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 
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2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 25 yr - 6 hr 
-----~--------~----' 

Rainfall Depth: 4.680 inches 

Filename: pond-2-SPILLWAY.sc4 Printed 04-20-2006 
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Type 

Pond 

Stru 
# 

#1 

Structure Networking: 
(flows Stru ,I Musk. K 
into) # (hrs) 

==> End 0.000 

Fl 
~ 

Musk. X I Description 

0.000 I 

3 

Filename: pond-2-SPILLWAY.sc4 Printed 04-20-2006 
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Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 44.72 2.70 
#1 9.920 9.920 

Out 24.03 2.67 

Filename: pond-2-SPILLWAY.sc4 Printed 04-20-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Emergency Spillway 

443.00 

8.43 ac-ft 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

Pond Results: 

443.00 25.00 3.00:1 

Peak Elevation: 

H'graph Detention Time: 

3.00:1 

444.05 

3.86 hrs 
--- --------- --~---------------~ 

Dewater Time: 0.75 days 

8.00 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

430.00 0.220 0.000 0.000 
. ·--

430.50 0.243 0.116 0.000 
------- ··---~- - - -

431.00 0.268 0.244 0.000 
----- ----- ----------- --- - --- _,,_ 

431.50 0.294 0.384 0.000 
- - ·---- -- - - --

432.00 0.321 0.537 0.000 
----- - - - ---~-- - - -- - ----

432.50 0.349 0.705 0.000 
- -------- ----- ·------ ----- -------

433.00 0.378 0.886 0.000 
--- ---- - ------------ --------

433.50 0.408 1.083 0.000 
--- - - ---- - ------ ------ --- ------ -··--

434.00 0.440 1.295 0.000 
-·-- ---- - -- - - -- -- ----- ---- - --- --

434.50 0.473 1.523 0.000 
f------ -- -·- --- - ------- ------- -

435.00 0.507 1.768 0.000 
-··- -- - ---------- -- --

435.50 0.542 2.030 0.000 
--- --- - - ----- -- ------- ----- - - -----

436.00 0.578 2.310 0.000 
- --- -- --------·- --

436.50 0.615 2.608 0.000 
-- - - -- ----- - ---- -

437.00 0.654 2.925 0.000 
-- -------- - ------- ----· ---··-

437.50 0.694 3.262 0.000 
·- -- ----·-

438.00 0.735 3.620 0.000 
·---~ - -- --- - - -- - ---- -

438.50 0.777 3.998 0.000 

Filename: pond-2-SPILLWAY.sc4 

5 

Printed 04-20-2006 
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Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

439.00 0.821 4.397 0.000 
- -- - - ------ -- - - - -- -· -

439.50 0.865 4.818 0.000 
- ------- --·-

440.00 0.911 5.262 0.000 
-- - - - --~--- -- - --- - ---

440.50 0.958 5.730 0.000 
-------- - - - - -

441.00 1.006 6.220 0.000 
-- -- -- ----- ---- ------ - ----

441.50 1.055 6.736 0.000 
------- -- - ------ --- -------- ---

442.00 1.106 7.276 0.000 
------ - ---- - ----- --- - ---··· 

442.50 1.157 7.842 0.000 
--- - --- ----- ----

443.00 1.210 8.433 0.000 Spillway #1 
- - - - -- --

443.SO 1.265 9.052 0.517 14.48* 
-- ---- - -- .. - ---- ------~--

444.00 1.320 9.698 21.088 3.40 
- - - - ----- -- - -- - -

444.05 1.327 9.772 24.027 0.05 Peak Stage 
------ - "--- --

444.50 1.377 10.372 47.988 
---· -- -·--------- --- -- - --·-

445.00 1.435 11.075 84.244 
-- -- . -- ---------- ---

445.50 1.495 11.808 132.792 
-- -· ·----- ----· 

446.00 1.555 12.570 194.734 
·-·-----

446.50 1.617 13.363 269.952 
---- --

447.00 1.680 14.188 359.175 

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit. 

Filename: pond-2-SPILLWAY.sc4 

Detailed Discharge Table 

Elevation 

430.00 

430.50 

431.00 

431.50 

Emergency 
Spillway (cfs) 

0.000 

Combined 

Total 

Discharge 

(cfs) 

0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

432.00 0.000 0.000 

432.SO 0.000 0.000 

433.00 0.000 0.000 

433.50 0.000 0.000 

434.50 

435.00 

435.50 

436.00 

436.50 

437.00 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 0.000 
---------

0.000 0.000 

Printed 04-20-2006 
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. . . . 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

437.50 0.000 0.000 
----

438.00 0.000 0.000 
,.. ·-· ------ ----- " . - ----

438.50 0.000 0.000 
---- -------- - ---------- " - . ------

439.00 0.000 0.000 
·-. ·------ - .. 

439.50 0.000 0.000 
----·· - .. , ------ - -----

440.00 0.000 0.000 
-- -- - - ---------- ----- ---· 

440.50 0.000 0.000 
----·----- -------- . 

441.00 0.000 0.000 
--··--- ---· . 

441.50 0.000 0.000 
... ----- --------- - ---

442.00 0.000 0.000 
- ----- ---- ------------- ----- --

442.50 0.000 0.000 
-- -- ---- . . ·--- . -------- - ----

443.00 0.000 0.000 
---- ----- --- - . . -- ---

443.50 0.517 0.517 
- ----------- - -- - --- ----------- ------ -

444.00 21.088 21.088 

444.50 47.988 47.988 
·-- ·-

445.00 84.244 84.244 

445.50 132.792 132.792 - --- ---- ,, _____ ·-· 
446.00 194.734 194.734 

---- - ---- " -· --- -- - ----
446.50 269.952 269.952 

-------------- " .. -----· 
447.00 359.175 359.175 

Filename: pond-2-SPILLWAY.sc4 Printed 04-20-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-fl) 

#1 1 9.920 0.078 0.000 0.000 87.000 M 44.72 2.701 
--- -- ---- "-·- -- ·- --- -----------

I L 9.920 44.72 2.701 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (fl) (fl) (fps) 

#1 1 
8. Large gullies, diversions, and low 0.96 
flowing streams 

8.00 830.00 2.940 0.078 

--·- - ----- - ----- ·------ --------

#1 1 Time of Concentration: 0.078 

C 

- ------------
Filename: pond-2-SPILLWAY.sc4 Printed 04-20-2006 
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Alliance 
Consulting, Inc. 

Engineers · Constructors· Scient.ists 

PROJECT NUMBER: B06-149-1413 

PROJECT NAME: POND CREEK MINE NO. I 

CALCS BY: BLA 

CHECKED BY: 

Q = CLH"l.5 OR 
Q = CH"l.5(L+0.4(Zl+Z2)H) 

WHERE: 
COEFFICIENT C = 

BOTTOM WIDTH L = 
SIDE SLOPE Zl = 
SIDE SLOPE Z2 = 

SPILLWAY INVERT EL.= 

3 
8 
3 
3 

443 

ELEVATION 
(FEET 

443 
444 

444.5 
445 

449.5 

REF.: (MESA MANUAL, Pg. 6.136) 

REF.: (OPEN CHANNEL HYDRAULICS, 
CHOW, Pg. 53) 

HEAD Q 
FEET CFS 

0 0.00 
I 31.20 

1.5 63.93 
2 I 08.61 

6.5 173.28 
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POND CREEK NO. 1 MINE 

Filename: pond-2.sc4 

PONDN0.2 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 04-20-2006 
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Filename: pond-2.sc4 

General Information 

Storm Information: 
Storm Type: 

Design Storm: 

Rainfall Depth: 

NRCS Type II 

10yr-24hr 

5.210 inches 

2 

Printed 04-20-2006 
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Structure Networking: 
Type I 

Stru (flows Stru Musk. K 
Musk. X I Description 

# into) # (hrs) 

Pond I #1 ==> End 0.000 0.000 I 

Filename: pond-2.sc4 Printed 04-20-2006 
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( Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

In 35.32 3.11 
#1 9.920 9.920 

Out 21.38 3.01 

Filename: pond-2.sc4 Printed 04-20-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Emergency Spillway 

443.00 

8.43 ac-ft 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

443.00 25.00 3.00:1 3.00:1 8.00 

Peak Elevation: 444.01 

H'graph Detention 11me: 4.23 hrs 

Dewater 11me: 1.10 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge Dew.ater 
Elevation Time 

(ac) (ac-ft) (cfs) (hrs) 

430.00 0.220 0.000 0.000 
- ------- ····---------- -- -- ---

430.50 0.243 0.116 0.000 
-- . - -- - --- - ·- ---· --

431.00 0.268 0.244 0.000 
---- - - -- - - - ----··- - --- - -

431.50 0.294 0.384 0.000 
--- --

432.00 0.321 0.537 0.000 
-- ----- . ·-·· - --- -

432.50 0.349 0.705 0.000 
-- - ·-- - - - ------ - . ---

433.00 0.378 0.886 0.000 
- ---- --------------- ----- ---

433.50 0.408 1.083 0.000 
--- - - ---- ------

434.00 0.440 1.295 0.000 
---· ------ --- -- ----

434.50 0.473 1.523 0.000 

435.00 0.507 1.768 0.000 

5 

------ -- - - - --- ---------------

435.50 0.542 2.030 0.000 
-- - --- . - ---- - - ---

436.00 0.578 2.310 0.000 
- ·- --- - - - ---

436.50 0.615 2.608 0.000 
··- --- - ------- ·----- - . ------- ---- - - -

437.00 0.654 2.925 0.000 
- --- - ------ -- --· ------· --- - ·-----

437.50 0.694 3.262 0.000 
---· - - - - - -- -- ------ ----

438.00 0.735 3.620 0.000 
-------- -- - - - --- ·-------- - ------

438.50 0.777 3.998 0.000 

Filename: pond-2.sc4 Printed 04-20-2006 
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6 
-· ---- - -

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

439.00 0.821 4.397 0.000 
- ---- - ------ --- - ------ -

439.50 0.865 4.818 0.000 
------ - - ------- - --- ----- -- ·- " 

440.00 0.911 5.262 0.000 
-· ---·----· -- ----- -- ---------

440.50 0.958 5.730 0.000 
. - -

441.00 1.006 6.220 0.000 
------- -- - ---------- --

441.50 1.055 6.736 0.000 
- . -· -- ------- -- - -- - --

442.00 1.106 7.276 0.000 
---- ------·- - -- --·--

442.50 1.157 7.842 0.000 
----- - - --- ---------- -----

443.00 1.210 8.433 0.000 Spillway #1 
- -- --~-- -------- -----

443.50 1.265 9.052 0.517 14.48* 
- -· ----- ---- --- --------

444.00 1.320 9.698 21.088 11.95 
------- ---------------- --

444.01 1.321 9.705 21.376 0.05 Peak Stage 
- -- --- - - ------- . - -

444.50 1.377 10.372 47.988 
------ - - - ---- - ·-

445.00 1.435 11.075 84.244 
- - --------- - ------ -- - -- ------·--

445.50 1.495 11.808 132.792 
----- - -- -·- ·- - ------ ------

446.00 1.555 12.570 194.734 
. --------- ---· -----·-·- .. - -- -----

446.50 1.617 13.363 269.952 
------ - -

447.00 1.680 14.188 359.175 

*Designates time(s} to dewater have been extrapolated beyond the 50 hour hydrograph limit 

Filename: pond-2.sc4 

Detailed Discharge Table 

Elevation 

430.00 

430.50 

431.00 

431.50 

432.00 
---- -------

432.50 

433.00 

433.50 
---·-

434.00 

434.50 
--------- - - -

435.00 

435.50 
------ ------ -- -

436.00 

436.50 

437.00 

Emergency 
Spillway (cfs) 

Combined 

Total 

Discharge 

(cfs) 

0.000 0.000 
------- --- ---- - . 

0.000 0.000 
... -----------

0.000 0.000 

0.000 0.000 

0.000 0.000 
--------------· 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 
------- ------·--

0.000 0.000 
----- -- --------

0.000 0.000 
- -- ---- ----------

0.000 0.000 ---------------

0.000 0.000 

0.000 0.000 

0.000 0.000 
----------

Printed 04-20-2006 
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Combined 

Emergency Total 
Elevation 

Spillway (cfs) Discharge 

(cfs) 

437.50 0.000 0.000 
-·--- ------- ·- - . ---- -- --- - ,_ 

438.00 0.000 0.000 
-- - -· ------ - - -- ·- . 

438.50 0.000 0.000 
-- ------·--- . --- ----· -- - -- - -

439.00 0.000 0.000 
-- ---- -- ---------- ,_, ,_ 

439.50 0.000 0.000 
--- ----- - - ------- - -------- -------

440.00 0.000 0.000 
.... -- --------- -- -------

440.50 0.000 0.000 
-------~-- - ----- -- -- -- ----

441.00 0.000 0.000 

441.50 0.000 0.000 
-- ------- --- ·- ---- -

442.00 0.000 0.000 
- ---- ---· -- - --- ---------

442.50 0.000 0.000 
----------- . . ·--------·· ---------

443.00 0.000 0.000 

443.50 0.517 0.517 

444.00 21.088 21.088 
.. 

444.50 47.988 47.988 

445.00 84.244 84.244 
--·---·---- --------

445.50 132.792 132.792 
-·--·- - .. ------

446.00 194.734 194.734 
----- --·--------· 

446.50 269.952 269.952 
----·-·- .. . - - ---- -------

447.00 359.175 359.175 

Filename: pond-2.sc4 Printed 04-20-2006 
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( Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number 

(cfs) (ac-ft) (hrs) 

#1 1 9.920 0.078 0.000 0.000 87.000 M 35.32 3.113 
- --- ~--- -- -----

L 9.920 35.32 3.113 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.96 8.00 830.00 2.940 0.078 
flowing streams - . - - - -·-·- ----- - --------~----

#1 1 Time of Concentration: 0.078 

Filename: pond-2.sc4 Printed 04-20-2006 
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POND CREEK NO. 1 MINE 

Filename: pond no.3-SPILLWAY.sc4 

PONDN0.3 

25YR. 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 04-20-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 25 yr - 6 hr 
-·--· --·-- ---- -

Rainfall Depth: 4.680 inches 

Filcnamo: pond no.3·SPILLWAY.sc4 Printed 04-20-20011 
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Structure Networking: 
Type 

Stru (flows Stru I Musk. K Musk. X Description 
# into) # I (hrs) 

Pond #1 ==> End I 0.000 0.000 
' 

Filename: pond no.3-SPILLWAY.sc4 Printed 04-20-2006 
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Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing 

Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

In 44.72 2.70 
#1 9.920 9.920 

Out 18.01 2.70 

C 

Filename: pond no.3-SPILLWAY.sc4 Printed 04-20-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

441.39 

3.75 ac-ft 

Emergency Spillway 

Spillway Elev Crest Length 
(ft) 

441.39 SO.OD 

Left 
Sideslope 

2.60:1 

Right 
Sideslope 

2.60:1 

Bottom 
Width (ft) 

12.00 

Peak Elevation: 442.28 

Dewater lime: 0.36 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

437.24 0.530 0.000 0.000 
. --- - ·-- - - - ----------------- .. -----

437.74 0.608 0.284 0.000 
-- - . - - ---- ---------- ------ - -- -- - - --- --

438.24 0.692 0.609 0.000 
-- - -~--- -- -

438.74 0.780 0.977 0.000 
----. ---·--- ---- ---- - -- ·-

439.24 0.874 1.390 0.000 
- ----- -------------- -- -- ---

439.74 0.974 1.852 0.000 
------- ------- -·--·---

440.24 1.079 2.365 0.000 
---- ------

440.74 1.189 2.932 0.000 
----- --· -- ------ ---- - - -- - --

441.24 1.304 3.555 0.000 
----- --- -- ---- ·-----

441.39 1.340 3.753 0.000 Spillway #1 
- - ---- --- - ------ ---·-

441.74 1.429 4.238 6.534 7.10 
-·- - - - ------·--- - -

442.24 1.561 4.985 15.869 1.55 
----- ---- -

442.28 1.574 5.049 18.010 0.05 Peak Stage 
--· - -- -- --------- --- -

442.74 1.699 5.800 42.945 
- --- ------- -----

443.24 1.842 6.684 80.843 
---- -- ---

443.74 1.992 7.643 128.249 
---- -- - ---- --·-- -- -- ·---· 

444.24 2.147 8.677 188.567 
-- - -- -------- -------------- ---------- - -- - -

444.74 2.308 9.790 263.126 

Filename: pond no.3-SPILLWAY.sc4 
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Printed 04-20-2006 
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Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

445.24 2.474 10.986 352.077 
-· --- ---·--- --------- - ----- ---

445.74 2.647 12.266 454.811 
- --------~--

446.24 2.826 13.634 571.830 
------ - - . --- - - ---- -- ---- - -- ------ -

446.39 2.880 14.061 622.750 

Detailed Discharge Table 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

437.24 0.000 0.000 
-- -------- ---

437.74 0.000 0.000 
-------------

438.24 0.000 0.000 
-

438.74 0.000 0.000 
-- ---- ----- --

439.24 0.000 0.000 
--------- - ----- ------ ------ ------

439.74 0.000 0.000 
-· --- --------- --·--- ------------- - ----

440.24 0.000 0.000 
--- . ---- --

440.74 0.000 0.000 
----· --- . -

441.24 0.000 0.000 
-- -- ·------ ----

441.39 0.000 0.000 
- . - -- -- - -------- ------·--- ------ -------

441.74 6.534 6.534 
- --- -------- -- ------------------ ----

442.24 15.869 15.869 
--------- ------

442.74 42.945 42.945 
- --

443.24 80.843 80.843 
--·-· 

443.74 128.249 128.249 
---

444.24 188.567 188.567 
------

444.74 263.126 263.126 
- - -- --------- --· -

445.24 352.077 352.077 
------------- ·---·- - ---- - ---- -- - -

445.74 454.811 454.811 
--------- - -·----- --- --- -----------

446.24 571.830 571.830 
--------- .. --·· 

446.39 622.7S0 622.750 

l 
Filename: pond no.3-SPILLWAY.sc4 Printed 04-20-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Cuive 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 9.920 0.055 0.000 0.000 87.000 M 44.72 2.701 
-- - - -------

I: 9.920 44.72 2.701 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and !ow 

1.00 6.00 600.00 3.000 0.055 
flowing streams 

-------- ------
#1 1 Time of Concentration: 0.055 

Filename: pond no.3-SPILLWAY.sc4 Printed 04-20-2006 
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Alliance 
Consulting, Inc. 

Engineers · Constructors · Scientists 

PROJECT NUMBER: B06-149-1413 

PROJECT NAME: POND CREEK MlNE NO. 1 

CALCSBY:BLA 

CHECKED BY: 

Q = CLHAJ.5 OR 
Q = CHAJ.5(L+0.4(Zl+Z2)H) 

WHERE: 
COEFFICIENT C = 

BOTTOM WIDTH L = 
SIDE SLOPE Zl = 
SIDE SLOPE Z2 = 

SPILLWAYINVERTEL. = 

3 
8 
3 
3 

443 

ELEVATION 
FEET 

443 
444 

444.5 
445 

445.5 

447.5 
448 

448.5 
449 

449.5 

REF.: (MESA MANUAL, Pg. 6.136) 

REF.: (OPEN CHANNEL HYDRAULICS, 
CHOW, Pg. 53) 

HEAD Q 
FEET CFS 

0 0.00 
31.20 

1.5 63.93 
2 108.61 

2.5 166.02 

4.5 538.39 
5 670.82 

5.5 820.35 
6 987.63 

6.5 1173.28 
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POND CREEK NO. 1 MINE 

Filename: pond no.3.sc4 

PONDN0.3 

10YR. 24HR.EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

Printed 04-20-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

-"------------
Design Storm: 10 yr - 24 hr 

------''-------I 
Rainfall Depth: 5.210 inches 

Filename: pond no.3.sc4 Printed 04-20-2006 
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( 
Type 

Stru 
# 

Pond #1 

Filename: pond no.3.sc4 

Structure Networking: 
(flows 
into) 

==> 

Stru 
# 

End 

Musk. K 
{hrs) 

0.000 

~ 
~ 

Musk. X Description 

0.000 

--- --------- ----

3 

Printed 04-20-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 35.32 3.11 
#1 9.920 9.920 

Out 14.54 3.11 

Filename: pond no.3.sc4 Printed 04-20-2006 
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Structure #1 {Pond) 

Pond Inputs: 

Pond Results: 

5 
------ -------------

Structure Detail: 

Permanent Pool Elev: 
---

Permanent Pool: 

441.39 

3.75 ac·ft 

Emergency Spillway 

Crest Length 
Spillway Elev (ft) 

441.39 50.00 

Left 
Sideslope 

2.60:1 

Peak Elevation: 

H'graph Detention Time: 
f-------

Dewater Time: 

Right 
Sideslope 

Bottom 
Width (ft) 

2.60:1 

442.17 

0.91 hrs 

0.68 days 

12.00 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge Dewater 
Elevation Time 

(ac) (ac·ft) (cfs) 
(hrs) 

437.24 0.530 0.000 0.000 
- --------- ---------- ----- -------

437.74 0.608 0.284 0.000 
- ---- - - - ----- - ---- --- - - -- -- ---

438.24 0.692 0.609 0.000 
-- - ---- -- ------- ----- -

438.74 0.780 0.977 0.000 
-- ·------ -· --

439.24 0.874 1.390 0.000 
-- - -- -- - ---- - - -------

439.74 0.974 1.852 0.000 
- . --- --- - -----

440.24 1.079 2.365 0.000 
-- ---· -- -- --- . -----

440.74 1.189 2.932 0.000 
--- - - ---- ---· -- -- ----·- ·---

441.24 1.304 3.555 0.000 
-- ---- - ··---- ---·--

441.39 1.340 3.753 0.000 Spillway #1 
- --- - -- - - --- --·-·---· --

441.74 1.429 4.238 6.534 14.90 
-- -- -- - ----- - - --

442.17 1.542 4.878 14.539 1.30 Peak Stage 
-- -- --- -- ---- - ---- -----

442.24 1.561 4.985 15.869 
-- -- - - --- ---- --------

442.74 1.699 5.800 42.945 
--- -- -- -------- -- --- -- -·--·-- --

443.24 1.842 6.684 80.843 
-- -· ·-- --- ------- - ---

443.74 1.992 7.643 128.249 
--- --· ··---- -- ·- - ~·---

444.24 2.147 8.677 188.567 
----. ------ -------- -·-----·---

444.74 2.308 9.790 263.126 

-- ---------------------
Filename: pond no.3.sc4 Printed 04-20-2006 
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-· - . . -- - - . -· 

( 
Area Capacity Discharge 

Dewater 

Elevation Time 
(ac) (ac-ft) (els) 

(hrs) 

445.24 2.474 10.986 352.077 
- .. - ----- -- - -·- -

445.74 2.647 12.266 454.811 
- --------- ---·------ --·---- - -- -------

446.24 2.826 13.634 571.830 
. -- - . ----- ------ - --- -

446.39 2.880 14.061 622.750 

Detailed Discharge Table 

Combined 

Emergency Total 
Elevation 

Spillway (els) Discharge 

(cfs) 

437.24 0.000 0.000 
--·------ ----. -------------- - ---- -

437.74 0.000 0.000 
- --- - ------ -- - --------·--· - --------

438.24 0.000 0.000 
·--------

438.74 0.000 0.000 
--- --· ··--· 

439.24 0.000 0.000 
---- -------- --- ... ---· 

439.74 0.000 0.000 
----- -----

440.24 0.000 0.000 
---·---

440.74 0.000 0.000 
--------

441.24 0.000 0.000 

441.39 0.000 0.000 
---- - -------· 

441.74 6.534 6.534 
----- - ----- -~ 

442.24 15.869 15.869 
--·--·- ---· -----

442.74 42.945 42.945 
--· -------- - ---- ----- --- -- --

443.24 80.843 80.843 
---- ----- - -- ---

443.74 128.249 128.249 
---------- ---------- - ... 

444.24 188.567 188.567 
--------- --- -- ---- -----· -- -----

444.74 263.126 263.126 
------ - ···- - --- -------

445.24 352.077 352.077 
- ---------- .. - -- ----· - -

445.74 454.811 454.811 --------- -- - ----- ----- - - . 

446.24 571.830 571.830 
----

446.39 622.750 622.750 

Filename: pond no.3.sc4 Printed 04-20-2006 
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( Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 9.920 0.055 0.000 0.000 87.000 M 35.32 3.113 
----- -- - -- ·- --·--- ------- - ----

L 9.920 35.32 3.113 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
'Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 6.00 600.00 3.000 0.055 
flowing streams 

--- -- ------- ·- ·-----
#1 1 Time of Concentration: 0.055 

C 

Filename: pond no.3.sc4 Printed 04-20-2006 
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POND CREEK NO. 1 MINE 

Filename: pond 4-SPILLWAY.sc4 

POND NO. 4 

25YR. 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 04-20-2006 
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Filename: pond 4-SPILLWAY.sc4 

General Information 

Storm Information: 
Storm Type: 

Design Storm: 

Rainfall Depth: 

NRCS Type JI 

25 yr - 6 hr 

4.680 inches 

2 

Printed 04-20-2006 
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Type 

Pond 

Filename: pond 4-SPILLWAY.sc4 

Stru 
# 

#1 

3 

Structure Networking: 
(flows Stru I Musk. K 
into) # (hrs) 

Musk. X I Description 

==> End 0.000 0.000 I 

Printed 04-20-2006 
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4 

( Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 52.39 3.16 
#1 11.620 11.620 

Out 23.22 3.16 

Filename: pond 4-SPILLWAY.sc4 Printed 04-20-2006 
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( 

SEDCAD 4 for Windows 

Structure #1 (Pond) 

Pond Inputs: 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Emergency Spillway 

446.34 

8.47 ac-ft 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

446.34 50.00 3.00:1 

Peak Elevation: 

H'graph Detention T1me: 

3.00:1 

447.53 

0.78 hrs 

Dewater Time: 0.33 days 

8.00 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge Dewater 
Elevation Time 

(ac) (ac-ft) (els) 
(hrs) 

435.00 0.400 0.000 0.000 
·- -·-· - - ------ ----- ------ --~-

435.50 0.425 0.206 0.000 
- ---- --- ·- - ------

436.00 0.451 0.425 0.000 
·--·-· ... ---- -· -~--

436.50 0.478 0.658 0.000 
------------ ·--· 

437.00 0.505 0.903 0.000 
---·· --- ---- --- -·-· 

437.50 0.534 1.163 0.000 
--- - - - ---- -·- -----·- ---

438.00 0.563 1.437 0.000 
---- -- - ---- ·-- - - --- -----

438.50 0.592 1.726 0.000 
--- - ----- - . ----- - -

439.00 0.623 2.030 0.000 
---- --·- - - -· -----···-· -

439.50 0.654 2.349 0.000 
------- --·- ·---- --- ------ ... -- ----- - -------

440.00 0.686 2.684 0.000 
---- ------------ --- -- --- -

440.50 0.719 3.035 0.000 
-- -- - ... - -------- -- . -

441.00 0.753 3.403 0.000 
-- --- -

441.50 0.787 3.788 0.000 
- - - -·---- -------

442.00 0.822 4.191 0.000 
------ ----·--

442.50 0.858 4.611 0.000 
------

443.00 0.895 5.049 0.000 
--- - ----- --~--

443.50 0.933 5.506 0.000 

5 

-

Filename: pond 4-SPILLWAY.sc4 Printed 04-20-2006 
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Elevation 

444.00 

444.50 

445.00 

445.50 

446.00 

446.34 

446.50 

447.00 

447.50 

447.53 

448.00 

448.50 

449.00 

449.50 

450.00 

450.50 

451.00 

451.50 

452.00 

Filename: pond 4-SPILLWAY.sc4 

- - --

Area Capacity Discharge 
Dewater 

Time 
(ac) (ac-ft) (cfs) (hrs) 

0.971 5.982 0.000 
--· - -- ---- -· - ---- --- - - ----

1.010 6.477 0.000 
. - -·- - - -- ----------- -·----

1.050 6.992 0.000 
--~-- - --- --· ---- - -- ---

1.090 7.527 0.000 
- ·----- -- --

1.131 8.082 0.000 
- --- -- -·- - ------- - ----- -- ---- ------

1.160 8.472 0.000 Spillway #1 
-"-- - ---- ----- ---- -- . ----

1.174 8.659 2.952 4.90 
-- -- ---- ----- -- -----

1.220 9.257 12.176 2.15 
- - - --------

1.266 9.879 21.400 
---- -------

1.269 9.921 23.219 0.8S Peak Stage 
-- --~--------- - -------- ----- - --- - -

1.313 10.523 48.844 
----- - ----- -- ·---- ------

1.361 

1.409 

1.459 

1.510 

1.561 

1.613 

1.666 

1.720 

11.192 82.853 
-- --------- - - - ---- --~-- - --- -

11.884 129.043 
---- - --- -
12.601 187.954 

----- - - " 

13.343 261.812 
- -------- -- ·-- ------------· - -- -

14.111 349.603 
----- - -- ----·- -

14.904 452.025 
--··-- -

15.724 569.744 
---- ·--------

16.571 703.394 

Detailed Discharge Table 

Elevation 

435.00 

435.50 

436.00 

436.50 

437.00 

437.50 

438.00 

438.50 

439.00 

439.50 

440.00 

441.00 

441.50 

442.00 

Emergency 
Spillway (cfs) 

Combined 

Total 

Discharge 

(cfs) 

0.000 0.000 

--

- ----

0.000 0.000 

0.000 
-----

0.000 

0.000 
------ -

0.000 
-----

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

---
0.000 

0.000 

0.000 

0.000 
-- - -------

0.000 
- ------------

0.000 -- ., -
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

6 
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Elevation 

442.50 

443.00 

443.50 

444.00 
-· --

444.50 

445.00 

445.50 

446.00 

446.34 

446.50 

447.00 

447.50 
-- -- - . --- ----

448.00 
---------

448.50 

449.00 

449.50 

450.00 

450.50 

451.00 

451.50 

452.00 

Filename: pond 4-SPILLWAY.sc4 

Emergency 
Spillway (cfs) 

Combined 

Total 

Discharge 

(cfs) 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

2.952 

12.176 

21.400 

48.844 

82.853 

129.043 

187.954 

261.812 

349.603 

452.025 

569.744 

703.394 

2.952 

12.176 

21.400 

48.844 

82.853 

129.043 

187.954 

261.812 

349.603 

452.025 

569.744 

703.394 

7 

---~------ -------
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Subwatershed Hydrology Detail: 

SWS.Area 
Time of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 11.620 0.069 0.000 0.000 87.000 M 52.39 3.163 
- -- --- -- - -~-- - ,, __ 

L 11.620 52.39 3.163 

Subwatershed Time of Concentration Details: 
5tru SW5 Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
lime (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.37 12.00 875.00 3.510 0.069 
flowing streams 

#1 1 Time of Concentration: 0.069 

Filename: pond 4-SPILLWAY.sc4 Printed 04-20-2006 
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Alliance 
Consulting, Inc. 

Engineers · Constructors · Scientists 

PROJECT NUMBER: B06-149-1413 

PROJECT NAME: POND CREEK MINE NO. 1 

CALCS BY: BLA 

CHECKED BY: 

Q = CLH"l.5 OR 
Q = CH"l.5(L+0.4(Zl+Z2)H) 

WHERE: 
COEFFICIENT C = 

BOTTOM WIDTH L = 
SIDE SLOPE Zl = 
SIDE SLOPE Z2 = 

SPILLWAYINVERTEL. = 

3 
8 
3 
3 

446.34 

ELEVATION 
FEET 

446.34 
447.34 
447.84 
448.34 
448.84 

450.84 
451.34 
451.84 
452.34 
452.84 

REF.: (MESA MANUAL, Pg. 6.136) 

REF.: (OPEN CHANNEL HYDRAULICS, 
CHOW, Pg. 53) 

HEAD Q 
FEET CFS 

0 0.00 
31.20 

1.5 63.93 
2 108.61 

2.5 166.02 

4.5 538.39 
5 670.82 

5.5 820.35 
6 987.63 

6.5 1173.28 
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POND CREEK NO. 1 MINE 

Filename: pond 4.sc4 

PONDN0.4 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 04-20-2006 
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2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 
-----~----------1 

Rainfall Depth: 5.210 inches 

Filename: pond 4.sc4 Printed 04-20-2006 
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Type 
Stru 

# 

Pond #1 

Filename: pond 4.sc4 

Structure Networking: 
(fiows Stru 
into) # 

==> End 

Musk. K 
(hrs) 

0.000 

1#17 
~ 

Musk. X I Description 

0.000 I 

3 

Printed 04-20-2006 
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4 

Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 41.37 3.65 
#1 11.620 11.620 

Out 19.01 3.65 

Filename: pond 4.sc4 Printed 04-20-2006 
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Structure # 1 (Pond) 

Pond Inputs: 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Emergency Spillway 

446.34 

8.47 ac-ft 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

446.34 50.00 3.00:1 

Peak Elevation: 

H'graph Detention Time: 

3.00:1 

447.37 

0.77 hrs 

Dewater Time: 0.65 days 

8.00 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

435.00 0.400 0.000 0.000 
--·. ... 

435.50 0.425 0.206 0.000 
... ·-- -- -- ·---· - ·----· -- ----

436.00 0.451 0.425 0.000 
------- ------- - ------

436.50 0.478 0.658 0.000 
-·-. .. . - ------- -- ·--- . 

437.00 0.505 0.903 0.000 
----------- -------- ---- ---- -----

437.50 0.534 1.163 0.000 
- -- . -· --- --·- -· - -----

438.00 0.563 1.437 0.000 
-------- -- --- ----- ------- ---- -· --- -

438.50 0.592 1.726 0.000 
- ---· 

439.00 0.623 2.030 0.000 
- - -- -·----. -

439.50 0.654 2.349 0.000 
-- -- .. --- ---- - . - -

440.00 0.686 2.684 0.000 
-- -- - - ---------------

440.50 0.719 3.035 0.000 
.. ------ ---- - -----

441.00 0.753 3.403 0.000 
- ----- .. ----- --- - ----- --· 

441.50 0.787 3.788 0.000 
- - -·- - --

442.00 0.822 4.191 0.000 
.. - - -------- - - - ------------

442.50 0.858 4.611 0.000 
-- - ---------- - ----- - --

443.00 0.895 5.049 0.000 

443.50 0.933 5.506 0.000 

Filename: pond 4.sc4 
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-
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Elevation 

444.00 

444.50 

445.00 

445.50 

446.00 

446.34 

446.50 

447.00 

447.37 

447.50 

448.00 

448.50 

449.00 

449.50 

450.00 

450.50 

451.00 

451.50 

452.00 

Filename: pond 4.sc4 

Area 

(ac) 

0.971 

1.010 

1.050 

1.090 

1.131 

1.160 

1.174 

1.220 

1.254 

1.266 

1.313 

1.361 

1.409 

1.459 

1.510 

1.561 

1.613 

1.666 

1.720 

. - .. - -

Capacity Discharge 
Dewater 

Time 
(ac-ft) (cfs) (hrs) 

5.982 0.000 
. ._ - - - --------- --

6.477 0.000 
-- - -·------ ------ -·-

6.992 0.000 
------ ---·-~-- ------

7.527 0.000 
-- ... . -- ------· -
8.082 0.000 
... -- --- - -------- - ----

8.472 0.000 Spillway #1 
--·- . -- - -------- - ·-- .. 

8.659 2.952 12.95 
---- -- - --- ··----~- ------ - -- -------- -

9.257 12.176 2.05 

9.718 19.011 0.65 Peak Stage 

9.879 21.400 
------

10.523 48.844 
·----- - - --- -- -------- - -·-

11.192 82.853 
-- ----- -- - - ---- -- - -

11.884 129.043 
--------- - -

12.601 187.954 -- - . ---·-·-- - - -
13.343 261.812 

--- ------- ---·------. -
14.111 349.603 

----- ·--- -- . --
14.904 452.025 

- --
15.724 569.744 

- - . --------·-----
16.571 703.394 

Detailed Discharge Table 

Elevation 

435.00 

435.50 

436.00 

436.50 

437.00 

437.50 

438.00 

438.50 

Emergency 
Spillway (cfs) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Combined 

Total 

Discharge 

(cfs) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
--------------- - . ---

0.000 0.000 

439.00 0.000 0.000 
f-----------------

439.50 0.000 0.000 
f------- - - . --·------- -------

440.00 

440.50 

441.00 

441.50 

442.00 

0.000 0.000 
-------------- - -- -----

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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Filename: pond 4.sc4 

Elevation 

442.50 

Emergency 
Spillway (cfs) 

0.000 

Combined 

Total 

Discharge 

(cfs) 

0.000 

443.00 0.000 0.000 

443.50 

444.00 

444.50 

445.00 

445.50 

446.00 

446.34 

446.50 

447.00 

447.50 

448.00 

448.50 

449.00 
-------- ---- - -

449.50 

450.00 

450.50 
- --------- --- -

451.00 

451.50 

452.00 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
------ ------- . ----
0.000 0.000 

0.000 0.000 

2.952 2.952 

12.176 12.176 
-----

21.400 21.400 

48.844 48.844 
------ -

82.853 82.853 

129.043 129.043 
-- --------··-·--· 

187.954 187.954 
----~-------

261.812 261.812 

349.603 349.603 

452.025 452.025 
·--------- ---- - -- - --- -

569.744 569.744 

703.394 703.394 

7 
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Subwatershed Hydrology Detail: 

SWS Area 
llme of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 11.620 0.069 0.000 0.000 87.000 M 41.37 3.646 
--~ - - - ---· --

~ 11.620 41.37 3.646 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

llme (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

1.37 12.00 875.00 3.510 0.069 
flowing streams 

---- ~ ----- --- --- - - ---

#1 1 Time of Concentration: 0.069 

Filename: pond 4.sc4 Printed 04-20-2006 
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Filename: Pond no.5.sc4 

POND CREEK N0.1 MINE 

PONDN0.5 

10YR 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 
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( 
General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 
--~--· 

Rainfall Depth: 4.900 inches 

Filename: Pond no.5.sc4 Printed 04-20-2006 
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Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X I Description 

# into) # (hrs) 

Pond #1 ==> End 0.000 0.000 i 

Filename: Pond no.5.sc4 Printed 04-20-2006 
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( Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

In 79.65 9.59 
#1 33.150 33.150 

Out 14.70 9.59 

Filename: Pond no.5.sc4 Printed 04-20-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

455.25 

35.70 ac-ft 

Emergency Spillway 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

455.25 SO.DO 3.00:1 

Peak Elevation: 

H'graph Detention Time: 

3.00:1 

456.18 

4.32 hrs 

Dewater Time: 0.65 days 

8.00 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

441.00 0.400 0.000 0.000 
---- -· ------ -----·- ·- ·-. 

441.50 0.497 0.224 0.000 
- - -- - - - ·-. "------- ---- . - -

442.00 0.604 0.498 0.000 
·- ---- - -----· ----

442.50 0.721 0.829 0.000 
- --· _,, ____ 

···--·-- -- - --- ---- -· -·-----~--
443.00 0.849 1.221 0.000 

- --------- - - ---------

443.50 0.988 1.680 0.000 
----- - - ------ - - - - ·-- ·- -------·--- ,__ 

444.00 1.137 2.211 0.000 
---------- - .. - --·--

444.50 1.296 2.819 0.000 
- -··----- ----------

445.00 1.466 3.508 0.000 
---- -- ---- -- ------- -- -- - -- --

445.50 1.646 4.286 0.000 
- - .. - -- ----

446.00 1.837 5.156 0.000 
- ---- ------ - - --- - . ---- ------

446.50 2.038 6.124 0.000 
-- ------- - ---- ----------- -

447.00 2.249 7.196 0.000 
---- . - ----- - ----- - - -··· -------

447.50 2.471 8.375 0.000 
.. -- ------------- - ·- - - --- - -- ---

448.00 2.704 9.669 0.000 
----- ---- ------- .. ---- --·- --------

448.50 2.947 11.081 0.000 
-------- - -- - -- -

449.00 3.200 12.617 0.000 
~----- ·-- -- - ---- - --------- --- - ------- - - - - ------- . -

449.50 3.276 14.236 0.000 

5 
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.. . . . 

capacity Discharge 
Dewater 

Area Time Elevation 
(ac) (ac·ft) (cfs) 

(hrs) 

450.00 3.352 15.893 0.000 
---·- .. . ---- ··-- - ------ . 

450.50 3.430 17.588 0.000 
-- - - . . -- •.. . 

451.00 3.508 19.323 0.000 
---- - ----- -----· 

451.50 3.587 21.097 0.000 
-- --- --- •. . . ----- ·- -- .. . 

452.00 3.668 22.910 0.000 
- ·------

452.50 3.749 24.764 0.000 
.. ·------- ---------· 

453.00 3.831 26.659 0.000 
~- ---· ---- - - --------

453.50 3.913 28.595 0.000 
. . ----··- --- -- - ... -------- -------

454.00 3.997 30.573 0.000 
.. . .. -··-··----- --------

454.50 4.082 32.592 0.000 
--------- -- - - ---- ------·-

455.00 4.167 34.654 0.000 
"--·-·· --~-- . 

455.25 4.210 35.701 0.000 Spillway #1 
... . 

455.50 4.249 36.759 2.771 4.62* 
-·---- . . . ... ----------

456.00 4.326 38.902 8.312 9.05 
--- -- - - -- .. ------- .•. .. . . . 

456.18 4.354 39.683 14.703 1.95 Peak Stage 
. -- -- - . ---- ... . .. ----- ..• 

456.50 4.404 41.085 26.177 
.. . -- ··- - - .. ··-··· 

457.00 4.483 43.307 54.839 
. . ... ··-· ----- ... 

457.50 4.563 45.568 91.196 
. - ---- ---·· ----- . 

458.00 4.643 47.870 139.777 
.. . .. -·· -- --------· -· 

458.50 4.724 50.212 201.646 
.• --------- -- --- ------ ------~ ----·-· 

459.00 4.806 52.594 278.233 
--- - . ---·-- - . -- -- -- --- .. 

459.50 4.888 55.018 368.895 
------- -- . - . . . . ..• ..• .. 

459.51 4.890 55.066 368.895 

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit. 

Detailed Discharge Table 

Combined 

Emergency Total 
Elevation 

Spillway {cfs) Discharge 

(cfs) 

441.00 0.000 0.000 

441.50 0.000 0.000 

442.00 0.000 0.000 

442.50 0.000 0.000 

443.00 0.000 0.000 
-----·- -

443.50 0.000 0.000 
···--· 

444.00 0.000 0.000 

444.50 0.000 0.000 

445.00 0.000 0.000 

445.50 0.000 0.000 

---------- - --
Filename: Pond no.5.sc4 Printed 04-20-2006 
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Combined 

Emergency Total 
Elevation 

Spillway (cfs) Discharge 

(cfs) 

446.00 0.000 0.000 

446.50 0.000 0.000 

447.00 0.000 0.000 

447.50 0.000 0.000 
-~- -- - - ---- ----

448.00 0.000 0.000 
----- ------- - -- ------- -

448.50 0.000 0.000 

449.00 0.000 0.000 
------------ --------~-

449.50 0.000 0.000 

450.00 0.000 0.000 

450.50 0.000 0.000 

451.00 0.000 0.000 

451.50 0.000 0.000 
--- ---------- - -----

452.00 0.000 0.000 
-- - - ·----- - ---------

452.50 0.000 0.000 
-- ---- -- ---- - --

453.00 0.000 0.000 

453.50 0.000 0.000 

454.00 0.000 0.000 

454.50 0.000 0.000 
------

455.00 0.000 0.000 ----~-- - -----

455.25 0.000 0.000 

455.50 2.771 2.771 
--- ----- -

456.00 8.312 8.312 
·- ------

456.50 26.177 26.177 

457.00 54.839 54.839 

457.50 91.196 91.196 
.. 

458.00 139.777 139.777 

458.50 201.646 201.646 
- --- - -------

459.00 278.233 278.233 
- -----------------

459.50 368.895 368.895 

459.51 368.895 368.895 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 33.150 0.144 0.000 0.000 87.000 M 79.65 9.595 
----- ----- -

L 33.150 79.65 9.595 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
lime (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.53 6.00 1,134.00 2.180 0.144 
flowing streams 

--· - --- -- ------- --- - -·- -- ---- ----
#1 1 Time of Concentration: 0.144 
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Alliance 
Consulti,,.g, Inc. 

Engineers · Constructors · Scientists 

PROJECT NUMBER: B06-149-1413 

PROJECT NAME: POND CREEK MINE NO. I 

CALCS BY: BLA 

CHECKED BY: 

Q = CLH"l.5 OR 
Q = CH"l.5(L+0.4(ZI+Z2)H) 

WHERE: 
COEFFICIENT C = 

BOTTOM WIDTH L = 
SIDE SLOPE Zl = 
SIDE SLOPE Z2 = 

SPILLWAY INVERT EL.= 

3 
8 
3 
3 

455.25 

ELEVATION 
FEET 

455.25 
456.25 
456.75 

459.75 
460.25 
460.75 
461.25 
461.75 

REF.: (MESA MANUAL, Pg. 6.136) 

REF.: (OPEN CHANNEL HYDRAULICS, 
CHOW, Pg. 53) 

HEAD Q 
FEET CFS 

0 0.00 
31.20 

1.5 63.93 

4.5 538.39 
5 670.82 

5.5 820.35 
6 987.63 

6.5 I 173.28 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 2S yr - 6 hr 
---------, "----- --~--~-----

Rainfall Depth: 4.680 inches 

Filename: Pond no.5-SPILLWAY.sc4 Printed 04-20-2006 
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Type 

Pond 

Stru 
# 

#1 

Filename: Pond no.5-SPILLWAY.sc4 

3 

Structure Networking: 
(flows 5tru I, Musk. K Musk. X 1

1 
Description 

into) # (hrs) 

==> End ! 0.000 0.000 i 

Printed 04-20-2006 
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( Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

In 105.94 9.02 
#1 33.150 33.150 

Out 19.53 9.02 

filename: Pond no.5-SPILLWAY.sc4 Printed 04-20-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

455.25 

35.70 ac-ft 

Emergency Spillway 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

455.25 SO.DO 3.00:1 3.00:1 8.00 

Peak Elevation: 456.31 

H'graph Detention 1ime: 3.92 hrs 

Dewater 1ime: 1.54 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) 

(hrs) 

441.00 0.400 0.000 0.000 
- ------ -- --------

441.50 0.497 0.224 0.000 
---·-- -- ------- --- - - -- ----

442.00 0.604 0.498 0.000 
- --- ··----- ---- - -

442.50 0.721 0.829 0.000 
----- --- ------ -- -------- ---

443.00 0.849 1.221 0.000 
-- --- - ·-·- --- --- - -

443.50 0.988 1.680 0.000 
- --- - - - -- - - - ------

444.00 1.137 2.211 0.000 
- - -- - ----- -------- ----- -· --· 

444.50 1.296 2.819 0.000 
--- ----- - - - - -----

445.00 1.466 3.508 0.000 
-------

445.50 1.646 4.286 0.000 

5 

- - -- - -- - - -----------
446.00 1.837 5.156 0.000 

------ -- - - -------

446.50 2.038 6.124 0.000 
- . --- - - - ---- -- - -----

447.00 2.249 7.196 0.000 
-----------· ----- - - - ------- - --- ---

447.50 2.471 8.375 0.000 
--- - - -------- -

448.00 2.704 9.669 0.000 
------- - - ------- ---·---

448.50 2.947 11.081 0.000 
---- --- ------ --- - . --- --- - --

449.00 3.200 12.617 0.000 
- ---- -- -------- - -

449.50 3.276 14.236 0.000 

Filename: Pond no.5-SPILLWAY.sc4 Printed 04-20-2006 
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Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

450.00 3.352 15.893 0.000 
--------- - --- -- . ----- ---

450.50 3.430 17.588 0.000 
--- -- . ----- - - ---------- - -----

451.00 3.508 19.323 0.000 
----- - . 

451.50 3.587 21.097 0.000 
------------

452.00 3.668 22.910 0.000 
--- - ---- ---- - ··-·-- ------- -

452.50 3.749 24.764 0.000 
-- --- ---- ----- -

453.00 3.831 26.659 0.000 
·- ·- - - - - - ---·--··- - --- - - --- - ----·--- ----. - . -

453.50 3.913 28.595 0.000 
------- --- ----------- - --

454.00 3.997 30.573 0.000 
- ---

454.50 4.082 32.592 0.000 
----------- - ·- ·-------- - - --

455.00 4.167 34.654 0.000 
-------- ---· 

455.25 4.210 35.701 0.000 Spillway #1 
- ---

455.50 4.249 36.759 2.771 29.15 
-

456.00 4.326 38.902 8.312 5.15 
------- -·-·- ----- - - -- ---

456.31 4.375 40.272 19.526 2.70 Peak Stage 
-· -- - - - ---·------

456.50 4.404 41.085 26.177 
-- ---- -- ,,_. --- ------- ------·-

457.00 4.483 43.307 54.839 
- ----------- - ···--- -·- ·---··· --

457.50 4.563 45.568 91.196 
-------- ----- - ------ -- - - --- -- . 

458.00 4.643 47.870 139.777 
---- . ------

458.50 4.724 50.212 201.646 
·---

459.00 4.806 52.594 278.233 
-

459.50 4.888 55.018 368.895 
. ---- ---------

459.51 4.890 55.066 368.895 

Detailed Discharge Table 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

441.00 0.000 0.000 
-- ----- - - ---- --

441.50 0.000 0.000 
--- - - ------ - - --- -

442.00 0.000 0.000 
---- - ---- -----

442.50 0.000 0.000 
- --- --

443.00 0.000 0.000 
-- ------ ---- -- -- -- --

443.50 0.000 0.000 
---------- ---- -------- - --- ----

444.00 0.000 0.000 
------- ·- - - ----------- - ---- ----

444.50 0.000 0.000 
-- - -- ----··----· ------ ----

445.00 0.000 0.000 
- -- ------- -- ~· ... 

445.50 0.000 0.000 
-- ·- ------

446.00 0.000 0.000 
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Elevation 

446.50 

447.00 

Emergency 
Spillway (cfs) 

0.000 

0.000 

Combined 

Total 

Discharge 

(cfs) 

447.50 0.000 

0.000 

0.000 

0.000 
----------- -~·-· -----·-- --·----

448.00 0.000 0.000 
---------1 

448.50 0.000 0.000 

449.00 

449.50 

450.00 

450.50 

451.00 

451.50 

0.000 0.000 

0.000 0.000 
. ·--- ---- ----·--

0.000 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 0.000 
------ ---- - -· - " 

452.00 0.000 0.000 
--------------------

452.50 0.000 0.000 

453.50 0.000 0.000 

454.00 0.000 0.000 
~--~----- ---- ------- - -- ---

454.50 0.000 0.000 
--- ------- ··----- --- ---

455.00 0.000 0.000 
------- -- . - -

455.25 0.000 0.000 
-- ·---------· 

455.50 2.771 2.771 
------- -

456.00 8.312 8.312 
---- ·--- --------- -· 

456.50 26.177 26.177 
---- -------

457.00 54.839 54.839 
------------

457.50 91.196 91.196 
·--·-

458.00 139.777 139.777 
--- --· - ---- ----

458.50 201.646 201.646 

459.00 278.233 278.233 
-----· 

459.50 368.895 368.895 
---------·- -

459.51 368.895 368.895 

7 
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Subwatershed Hydrology Detail: 

SWSArea 
Time of 

Musk K Curve Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 33.150 0.144 0.000 0.000 87.000 M 105.94 9.025 
-- ---- --~-- ···-- --

L 33.150 105.94 9.025 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
lime (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.53 6.00 1,134.00 2.180 0.144 
flowing streams 

---· - ---- ---- ----
#1 1 Time of Concentration: 0.144 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 25 yr - 6 hr ___ ____._ __ _ 
Rainfall Depth: 4.680 inches 

l 
Filename: pond-6-all-SPILLWAY.sc4 Printed 04-20-2006 
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Type I 
Stru 

# 

Pond I #1 

Structure Networking: 
(fiows Stru 
into) # 

==> End 

Musk. K 
(hrs) 

0.000 

1#17 
~ 

Musk. X I Description 

0.000 i POND 6 

3 

Filename: pond-6-all-SPILLWAY.sc4 Printed 04-20-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

In 264.89 23.66 
#1 86.900 86.900 

Out 43.64 23.55 

Filename: pond-6-all-SPILLWAY.sc4 Printed 04-20-2006 
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Structure #1 (Pond) 

POND6 

Pond Inputs: 

Barrel 

Diameter 

(in) 

36.00 

Pond Results: 

Barrel 

Length 

(ft) 

50.00 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Straight Pipe 

Barrel Manning's 

Slope(%) n 

3.00 0.0140 

Peak Elevation: 

H'graph Detention Time: 

445.30 

32.89 ac-ft 

Entrance 
Spillway 

Loss 
Elev 

Coefficient 

445.30 0.90 

449.00 

4.37 hrs 

Dewater Time: 1.40 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

Elevation lime 
(ac) (ac-ft) (cfs) (hrs) 

430.00 0.050 0.000 0.000 
-------- --- - - -

430.50 0.480 0.114 0.000 
--- - -------- -------- -- ------

431.00 1.350 0.553 0.000 
- --- -- -- - -- -------- ------ ----- -- --· 

431.50 1.419 1.246 0.000 
---- ----- -- --------- -- ---- ---------- -----

432.00 1.490 1.973 0.000 
·-- --- ---- ----- - ---

432.50 1.563 2.736 0.000 
--- -- - -- --- ----

433.00 1.637 3.536 0.000 
-- - - . -- -------- ----- -- - - - -------

433.50 1.713 4.374 0.000 
--- ---·- -- -, - - - ----~- ----- -- -- -

434.00 1.791 5.250 0.000 
- - - - --- -- .. - - - --------------- ·-- - -- .. --

434.50 1.871 6.165 0.000 
-- - -- - ----- ---- ---

435.00 1.952 7.121 0.000 
--- ----- -- ------------- -

435.50 2.035 8.118 0.000 
--- -- ----- ---- -- .. ---

436.00 2.120 9.156 0.000 
------ -- --- ------ - -- -- - -

436.50 2.164 10.227 0.000 
- --- -~- - - ---- - - - -- - --- - ----

437.00 2.208 11.320 0.000 

Filename: pond-6-all-SPILLWAY.sc4 
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Tailwater 

Depth 

(ft) 

0.00 
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Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

437.50 2.253 12.436 0.000 
·-··· ----- -- ------------- - ---

438.00 2.298 13.573 0.000 
- -- --- - --- - --------- - -

438.50 2.344 14.734 0.000 
- ---- . - --- . - - --- -------

439.00 2.390 15.917 0.000 
- . ------ -- - - ·---·-- - -- - ------------------

439.50 2.437 17.124 0.000 
I-------·-· ·- ---------- - --------

440.00 2.484 18.354 0.000 
- - - --- - - -- -~- -

440.50 2.531 19.608 0.000 
----·--- ----- ------ - -----

441.00 2.579 20.885 0.000 
- -- - ·-

441.50 2.628 22.187 0.000 
------- ---- - ------- -

442.00 2.676 23.513 0.000 
- - ---- - ------ - ------- - -----

442.50 2.726 24.864 0.000 
- .. ------- ·- ·- -

443.00 2.775 26.239 0.000 
--- --- - -- - - - ------ - -- -- - - ·------

443.50 2.826 27.639 0.000 
-· - . - -------- -----------

444.00 2.876 29.065 0.000 
-- - -- - ----··-·--

444.50 2.927 30.515 0.000 
------- -----

445.00 2.979 31.992 0.000 

445.30 3.010 32.890 0.000 Spillway #1 
---------~------

445.50 3.033 33.495 0.569 12.84* 
- -- ---------- --- --------- ------ ------ - --

446.00 3.090 35.025 3.680 11.10 
----- - - -- - - - ---· - ------- ----- - ---------

446.50 3.147 36.584 8.262 3.35 
- ------- ------ - ----

447.00 3.206 38.173 13.926 1.75 
·------- ------ - - ----

447.50 3.264 39.790 20.499 1.15 
- - -------·-----

448.00 3.324 41.437 27.874 0.85 
-

448.50 3.383 43.114 35.961 1.10 
----- ---- --

449.00 3.444 44.820 43.633 1.35 
--------- ----·- ---- - --------- -

449.00 3.444 44.823 43.644 0.05 Peak Stage 
--- - -·- - --------

449.30 3.480 45.859 47.696 

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit. 

Detailed Discharge Table 

Combined 

Straight Pipe Total 
Elevation 

(cfs) Discharge 

(cfs) 

430.00 0.000 0.000 
~·~---·-

430.50 0.000 0.000 

431.00 0.000 0.000 
----------

431.50 0.000 0.000 
------·--·· 

432.00 0.000 0.000 
-------· 

432.50 0.000 0.000 
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Elevation 

433.00 

433.50 

434.00 

434.50 

435.00 

435.50 

436.00 

436.50 

437.00 

437.50 

438.00 

438.50 

439.00 

439.50 

440.00 

440.50 

441.00 

441.50 

442.00 

442.50 

443.00 

443.50 

444.00 

444.50 

445.00 

445.30 

445.50 

446.00 

446.50 

447.00 

447.50 

448.00 

448.50 

449.00 

449.30 

Straight Pipe 
(cfs) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

Combined 

Total 

Discharge 

(cfs) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
--~--------· ---

0.000 0.000 

0.000 0.000 

0.000 0.000 
- ------ -----

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 
-·--·--·---- ---

0.000 0.000 
---·--· 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

0.000 0.000 

(3)>0.569 0.569 

(3)>3.680 3.680 
- - --- ----

(3)>8.262 8.262 

(3)>13.926 13.926 

(3)>20.499 20.499 
- ---- ---~·--- -

(3)>27.874 27.874 
- -- ----·· -- - -·- -

(3)>35.961 35.961 
-- -- --·------· -- - -

(5)>43.633 43.633 

(5)>47.696 47.696 
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Subwatershed Hydrology Detail: 

SWSArea 
Time of Musk K Curve 

Peak Runoff 
Stru sws Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number (ac-ft) (hrs) (cfs) 

#1 1 86.900 0.208 0.000 0.000 87.000 M 264.89 23.658 
------ --- -~ .. 

:E 86.900 264.89 23,658 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

1.00 22.50 2,250.00 3.000 0.208 
flowing streams 

---·-. ------ . --
#1 l Time of Concentration: 0.208 

Filename: pond-6-all-SPILLWAY.sc4 Printed 04-20-2006 
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POND NO. 6 36" CMP 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

Tailwater 
(ft) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

SO.OD 3.00 0.0140 4.00 0.00 

Minimum pipe diameter required: 36 inches 

Detailed Performance Curves 

Design Discharge = 43.64 cfs 

Maximum Headwater = 4.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 30 in) ( 36 in) ( 42 in) 

0.40 1.33 1.59 1.86 
-- -- - -- - - --~- ----------

0.80 3.75 4.50 5.24 
- . - --------- -

1.20 6.88 8.26 9.63 
---- ------ ------

1.60 10.59 12.71 14.83 
-- ---- --- ----------- ~--- -

2.00 14.81 17.77 20.73 
----·--- ------ - ---- -------- ------ -

2.40 19.46 23.36 27.25 
---------- -- ------- - --- - --- - ---- --------

2.80 24.53 29.43 34.34 
---- -- - ---

3.20 28.90 35.96 41.95 
--------- ------- ----- ---

3.60 32.77 42.27 50.06 
. --- ---

4.00 36.22 47.70 58.63 
------ - - -· ---

4.40 39.37 52.64 65.63 
-- - - ------

4.80 42.29 57.14 72.28 
~-- ·- - ·----- ·-· ----------

5.20 45.03 61.31 78.36 
I...---- ... -- ----- - ----· 

5.60 47.60 65.22 84.01 
L..._ ____ ·-- ------ - - .. -- ----------· 

6.00 50.04 68.92 89.30 

Entrance 
Loss Coef. 

(Ke) 

0.90 
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POND CREEK N0.1 MINE 

Filename: pond-6-all.sc4 

POND NO. 6 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 
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Filename: pond-6-all.sc4 

General Information 

Storm Information: 
Storm Type: 

Design Storm: 

Rainfall Depth: 

NRCS Type II 

10 yr - 24 hr 

5.210 inches 

2 

Printed 04-20-2006 
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( 
Type 

Stru 
# 

Pond #1 

Filename: pond-6-all.sc4 

Structure Networking: 
(flows Stru 

I into) # 

==> End I 
I 

Musk. K 
(hrs) 

0.000 

F7 
~ 

Musk. X Description 

0.000 

3 

Printed 04-20-2006 
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( 
' Structure Summary: 

Immediate Total Peak Total 
Contributing Contributing Discharge Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac·ft) 

In 215.39 27.27 
#1 86.900 86.900 

Out 40.30 26.98 

Filename: pond-6-all.sc4 Printed 04-20-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Barrel 

Diameter 

(in) 

36.00 

Pond Results: 

Structure Detail: 

Permanent Pool Elev: 445.30 
--·-- -·------------------< 

Permanent Pool: 

Straight Pipe 

Barrel 
Barrel Manning's 

Length 
Slope(%) n 

(ft) 

50.00 3.00 0.0140 

Peak Elevation: 
C---------

H'graph Detention Time: 

32.89 ac-ft 

Entrance 
Spillway 

Loss 
Elev 

Coefficient 

445.30 0.90 

448.78 

4.35 hrs 

Dewater Time: 1.57 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) 

(hrs) 

430.00 0.050 0.000 0.000 
--- .... - ---- ---- -- - ---

430.50 0.480 0.114 0.000 
- ··---- .. - ·--· - ,,_ - --·· 

431.00 1.350 0.553 0.000 
--- --------. ·---~---- - -· 

431.50 1.419 1.246 0.000 
--- - . -· 

432.00 1.490 1.973 0.000 
···-·- -----· ··-- ------- -

432.50 1.563 2.736 0.000 
-- -- -- ---- - --- - --- - --- - - ------

433.00 1.637 3.536 0.000 
-- ------- - ---- ---- - -----

433.50 1.713 4.374 0.000 
---- -- - ------- ----- - ------ - . - ------· 

434.00 1.791 5.250 0.000 
- -- -- - - . ----- --- --

434.50 1.871 6.165 0.000 
--- -- . - - - ·- - ,. 

435.00 1.952 7.121 0.000 ~-- ------- -- ----· 
435.50 2.035 8.118 0.000 

- -- - --- - - ----- - - -----

436.00 2.120 9.156 0.000 
- ·----- - - - -- ----- -- ,._ -

436.50 2.164 10.227 0.000 
-- -- - . 

437.00 2.208 11.320 0.000 

5 

Tailwater 

Depth 

(ft) 

0.00 

- ----- ------ ·-- --------
437.50 2.253 12.436 0.000 
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-- - -

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

438.00 2.298 13.573 0.000 
- - ---- - - --~---- -------

438.50 2.344 14.734 0.000 
- - - ------ - - ---

439.00 2.390 15.917 0.000 
--------- - -

439.50 2.437 17.124 0.000 
- -- ----- --

440.00 2.484 18.354 0.000 
--- -- - - -- ------ --- '"-- ---

440.50 2.531 19.608 0.000 
- ---- --- --·- -- - -------

441.00 2.579 20.885 0.000 
- -···· ------ -- -----

441.50 2.628 22.187 0.000 
------- ----- - ·-·--- --

442.00 2.676 23.513 0.000 
------ -

442.50 2.726 24.864 0.000 
- - •. ---- --··--

443.00 2.775 26.239 0.000 
- ------ --- - ·--- --

443.50 2.826 27.639 0.000 
-- --- -------- ------- - -- ·-----·- ---

444.00 2.876 29.065 0.000 
-- --- -- ----- --- -- ---------

444.50 2.927 30.515 0.000 
---------·--

445.00 2.979 31.992 0.000 
-----·-

445.30 3.010 32.890 0.000 Spillway #1 
. - -· 

445.50 3.033 33.495 0.569 12.84* 
---- . ------- -- ------- - - ---

446.00 3.090 35.025 3.680 11.10 
- ---- -·- -

446.50 3.147 36.584 8.262 5.05 
- - - --- - -- ---- --·----·- --- --

447.00 3.206 38.173 13.926 3.25 
- -- -· -- ---- ----·-- -- - ---- --

447.50 3.264 39.790 20.499 2.00 
--- -- ---------- - ----- -- ---- -- ---

448.00 3.324 41.437 27.874 1.40 
---- . 

448.50 3.383 43.114 35.961 1.10 

448.78 3.418 44.079 40.302 0.85 Peak Stage 
------- -

449.00 3.444 44.820 43.633 
- - -.----- .. - ------ --

449.30 3.480 45.859 47.696 

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit 

Detailed Discharge Table 

Combined 

Straight Pipe Total 
Elevation 

(cfs) Discharge 

(cfs) 

430.00 0.000 0.000 
--- -- - ----- - -·--·-- - --·-. 

430.50 0.000 0.000 
--- ·-- ·-. ----- ------ - ---~- ---

431.00 0.000 0.000 
-- -- -----

431.50 0.000 0.000 
--- -- -- ___ ,,_ 

432.00 0.000 0.000 
------·-· . -·--" ----- ---- -· -----

432.50 0.000 0.000 

433.00 0.000 0.000 

--- - - - -- ·--- ---
Filename: pond-6-all.sc4 Printed 04-20-2006 
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- --- -

Combined 

Straight Pipe Total 
Elevation (cfs) Discharge 

{cfs) 

433.50 0.000 0.000 
. - . -------------- -----·-··- --

434.00 0.000 0.000 
-- . --- - --· -------------- ----

434.50 0.000 0.000 
---··· - ----- - ------ - ---- ------ - ---------

435.00 0.000 0.000 
-· -----·-- ---- ·- ... ----·--- ---

435.50 0.000 0.000 
.. ----

436.00 0.000 0.000 
--- ------- --------· --- - ----

436.50 0.000 0.000 
-----------

437.00 0.000 0.000 

437.50 0.000 0.000 
------------ -- ·- ----- ----- --

438.00 0.000 0.000 
·--·--- -- - --- ----- ---·--

438.50 0.000 0.000 
--------------- - - ··----- -- ---- .. - - - -----

439.00 0.000 0.000 
--- - ----- - .. - -

439.50 0.000 0.000 
- ----· ------- ---- ---- --·--- --·-

440.00 0.000 0.000 
--- ----· -- . -------- -----·---·- .. 

440.50 0.000 0.000 
------ - ----

441.00 0.000 0.000 
-~- --·----. ---- ·-· 

441.50 0.000 0.000 
------- ------ ----

442.00 0.000 0.000 
-- ----·-·· - -- - -- --

442.50 0.000 0.000 
------ ---- - - ---- - ------ --

443.00 0.000 0.000 
----------- ----------- - ----------- -----

443.50 0.000 0.000 
-- -···--- ------ .. 

444.00 0.000 0.000 
- ---- - -- ----

444.50 0.000 0.000 
------- -----

445.00 0.000 0.000 
--- -- ----

445.30 0.000 0.000 
------ -- ---

445.50 (3)>0.569 0.569 
------- -- -

446.00 (3)>3.680 3.680 
.. --------- -- ------- -- --

446.50 (3)>8.262 8.262 
- ---

447.00 (3)>13.926 13.926 
- ---- - .. 

447.50 (3)>20.499 20.499 
---- - - .. ----

448.00 (3)>27.874 27.874 
---- ----- .. 

448.50 (3)>35.961 35.961 
----- --

449.00 (5)>43.633 43.633 
---- ----- ------ ----- - --

449.30 (5)>47.696 47.696 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 86.900 0.208 0.000 0.000 87.000 M 215.39 27.268 
---- - ------ --~- ----------- -----

~ 86.900 215.39 27.268 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

1.00 22.50 2,250.00 3.000 0.208 
flowing streams 

- - ----- -- --- --------------
#1 1 Time of Concentration: 0.208 
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POND CREEK NO. 1 MINE 

Filename: pond 7-2.sc4 

PONDN0.7 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 
------- ------- --·-·- --~- -- -

Rainfall Depth: S.210 inches 

------ - ---- -- --
Filename: pond 7-2.sc4 Printed 04-28-2006 
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Type 
Stru 

# 

Pond #1 

Filename: pond 7-2.sc4 

Structure Networking: 
(flows Stru I into) # I 

==> End I 

Musk. K 
(hrs) 

0.000 

~ 
~ 

Musk. X I Description 

0.000 I 

3 
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( Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 137.08 16.82 
#1 53.600 53.600 

Out 114.27 16.81 

Filename: pond 7-2.sc4 Printed 04-28-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

448.50 

11.55 ac-ft 

Emergency Spillway 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

448.50 20.00 3.00:1 3.00:1 8.00 

Pond Results: 

Peak Elevation: 

H'graph Detention Time: 

450.76 

1.22 hrs 
e--------

Dewater lime: 0.73 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

436.50 0.570 0.000 0.000 
- ----- - - ---- - --·---

437.00 0.613 0.296 0.000 
--- ----- - ------ -- -----

437.50 0.657 0.613 0.000 
- ------- - - -- -

438.00 0.703 0.953 0.000 
-- - -·- - ·- -- - - -- ---- -

438.50 0.750 1.316 0.000 
--· - - - - -- ---·· - - --

439.00 0.799 1.704 0.000 
-- --- ------- - ------- ----·-- . ·-- -- -- --

439.50 0.850 2.116 0.000 
--- --- -- ----- ------ ·--------- . -· 

440.00 0.871 2.546 0.000 
--- -- - . --· -~-- --- -- - - ·----------

440.50 0.892 2.987 0.000 
---· ·- -- - - - - -----

441.00 0.913 3.438 0.000 
-- -------·- -·- --- - -· 

441.50 0.934 3.900 0.000 
- ---- - - - - --

442.00 0.956 4.372 0.000 
--·- - - - -

442.50 0.978 4.855 0.000 
·-----·- - ---- --

443.00 1.000 5.350 0.000 
-- - --- -- -- - - - - -- - ------

443.50 1.022 5.855 0.000 
------ -- - -------- --- -- -- - -

444.00 1.045 6.372 0.000 
~ ------ - ·-- -

444.50 1.068 6.900 0.000 

5 

--------

-

---- ----- --- -

-

-- - --- -- - - - - - --------- ------------ -

445.00 1.091 7.440 0.000 
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·---· - - - --- -

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) 

(hrs) 

445.50 1.114 7.991 0.000 
---·- --·· ---- ·------

446.00 1.138 8.555 0.000 
---- -· --- --· -

446.50 1.162 9.130 0.000 
. -- -- -- --· -- ------

447.00 1.186 9.717 0.000 
--- -

447.50 1.210 10.316 0.000 
- - ----- . --

448.00 1.235 10.927 0.000 
·-- ------- .. . - ---- - - -

448.50 1.260 11.551 0.000 Spillway #1 
------- --- ---- --~- ------- -· 

449.00 1.279 12.185 1.490 5.16* 
-· - ----·-

449.50 1.298 12.830 22.211 11.25 
---- -- ·--- ------------------

450.00 1.317 13.483 48.976 0.55 
-- -------- .. - ·-·--· ----- --- --- -

450.50 1.336 14.146 87.773 0.35 
. - - -- . - - - - -- ·- .. ---- - ----------

450.76 1.346 14.498 114.273 0.15 Peak Stage 
-- -- - -----

451.00 1.355 14.819 138.410 
-·· ·----· ----

451.50 1.374 15.501 201.646 
- . - ----- --- - - . 

451.90 1.390 16.054 261.812 

*Designates time{s) to dewater have been extrapolated beyond the 50 hour hydrograph limit. 

Detailed Discharge Table 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

436.50 0.000 0.000 
- ----

437.00 0.000 0.000 
-· - ------ - .. - -- -- -- --

437.50 0.000 0.000 
-- --- - ---- -- ---- . - - -----

438.00 0.000 0.000 
-- ·- ---- -- -

438.50 0.000 0.000 
- ·-- -.. --

439.00 0.000 0.000 
- --·--- . - --- --

439.50 0.000 0.000 
-- ··- ---- - ----------- ----- -- --

440.00 0.000 0.000 
-·· ----- -------- - ----- ----

440.50 0.000 0.000 - . --- ---- --- -- -------- -- ----

441.00 0.000 0.000 

441.50 0.000 0.000 
-· - - . -· --

442.00 0.000 0.000 
- --- ·-

442.50 0.000 0.000 
--- - - - - - -------- --------

443.00 0.000 0.000 
------ -------- - - ·----·-- ---·- - - -

443.50 0.000 0.000 
~--- ------- ------

444.00 0.000 0.000 
------ -- -- . ---- --- . --------- ---- ---

444.50 0.000 0.000 
--- . - -· -- --

445.00 0.000 0.000 
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Elevation 

445.50 
---- ·-

446.00 

446.50 

447.00 

447.50 

448.00 

448.50 
-------- -

449.00 

449.50 

450.00 

450.50 
- - -- -

451.00 

451.50 

451.90 

Filename: pond 7-2.sc4 

Emergency 
Spillway (cfs) 

0.000 
----------

0.000 
----

0.000 
- --~--
0.000 

0.000 

0.000 

0.000 

1.490 

Combined 

Total 

Discharge 

(cfs) 

0.000 
--- - ---- . 

0.000 

0.000 
----

0.000 

0.000 

0.000 

0.000 
----~·--

1.490 
---------- ·----

22.211 22.211 
---
48.976 48.976 
----- - - ----

87.773 87.773 
~--- -· -

138.410 138.410 
-- - - - ------

201.646 201.646 
------~--

261.812 261.812 

7 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 53.600 0.181 0.000 0.000 87.000 M 137.08 16.819 
f---· .. - - . . . . - ----- -~--

~ 53.600 137.08 16.819 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
lime (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

1.00 19.60 1,960.00 3.000 0.181 
flowing streams 

- ----------·- --------" ---- -- . 

#1 1 Time of Concentration: 0.181 
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POND CREEK NO. 1 MINE 

Filename: pond 7-2-SPILLWAY.sc4 

PONDN0.7 

24YR. 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 
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General Information 

Storm Information: 
Storm Type: 

Design Storm: 

Rainfall Depth: 

NRCS Type II 

25yr-6hr 

4.680 inches 

2 
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- --------·---------

Structure Networking: 
Type I 

Stru (fiows Stru 
I 

Musk. K Musk. X Description 
# into) # 

' 
(hrs) 

Pond I #1 ==> End I 0.000 0.000 

Filename: pond 7-2-SPILLWAY.sc4 Printed 04-28-2006 
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( Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing 

Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 168.78 14.59 
#1 53.600 53.600 

Out 136.75 14.59 

Filename: pond 7-2-SPILLWAY.sc4 Printed 04-28-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

448.50 

11.55 ac-ft 

Emergency Spillway 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right Bottom 
Sideslope Width (ft) 

448.50 20.00 3.00:1 3.00:1 8.00 

Pond Results: 

Peak Elevation: 

H'graph Detention Time: 

450.98 

0.80 hrs 

Dewater Time: 1.38 days 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

436.50 0.570 0.000 0.000 
-·------ --- ----- -- - -

437.00 0.613 0.296 0.000 
- -·--- - - -- -- -·--

437.50 0.657 0.613 0.000 
----- -- - - - -----

438.00 0.703 0.953 0.000 
-- -------- . ---

438.50 0.750 1.316 0.000 
-- - - ---------- . ------- -- -

439.00 0.799 1.704 0.000 
---- ------- - - --

439.50 0.850 2.116 0.000 
--~- -- --

440.00 0.871 2.546 0.000 
---- ------ -- -- - -------- - -

440.50 0.892 2.987 0.000 
--- - - - -- - - -- -- - --

441.00 0.913 3.438 0.000 
---- ---- -- ----- -- - --------

441.50 0.934 3.900 0.000 
- - ---- ------ - ------- -- ---

442.00 0.956 4.372 0.000 
-------------------- -- - -· ----·---- -- -

442.50 0.978 4.855 0.000 
- - --

443.00 1.000 5.350 0.000 
------ - ·------ -------------

443.50 1.022 5.855 0.000 
- --- - - -- -- ----- -----

444.00 1.045 6.372 0.000 
- - ----- --- --- - --

444.50 1.068 6.900 0.000 
- - ------- -------- ----

445.00 1.091 7.440 0.000 

5 

Filename: pond 7-2-SPILLWAY.sc4 Printed 04-28-2006 



R20871SEDCAD 4 for Windows 
('r,rwrinhl 1QQ,q P,;,mol:::, l C::r-hw,::,h 

6 
-- .. - --- . ------

Area Capacity Discharge 
Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

445.50 1.114 7.991 0.000 
------ - ----

446.00 1.138 8.555 0.000 
--· ·---- -- - . - --- ------- --- ---

446.50 1.162 9.130 0.000 
-- . ----· - -- - -

447.00 1.186 9.717 0.000 
.. -- ---- - -·-- .. --------

447.50 1.210 10.316 0.000 
---- ---· - .. 

448.00 1.235 10.927 0.000 
--- - . -------·--- ------- -

448.50 1.260 11.551 0.000 Spillway #1 
. - ----- ... -----·-· ------------ ----

449.00 1.279 12.185 1.490 29.40 
- ------ .. ---- ----- ----- ---· 

449.50 1.298 12.830 22.211 2.60 
--- ---- ---- ----------- ---- ----- ---- -----

450.00 1.317 13.483 48.976 0.60 
-·· .... - . . --------- . .. - - - --- -- - ·----·-

450.50 1.336 14.146 87.773 0.35 
--- . ---- . 

450.98 1.354 14.797 136.753 0.25 Peak Stage 
-- ----- .. . 

451.00 1.355 14.819 138.410 
··--- . .. 

451.50 1.374 15.501 201.646 
•. .. . - - ----- ------- -

451.90 1.390 16.054 261.812 

Detailed Discharge Table 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

436.50 0.000 0.000 
--------- ---·· -- .. 

437.00 0.000 0.000 
------ - --- - --------- .. 

437.50 0.000 0.000 
--·-----

438.00 0.000 0.000 

438.50 0.000 0.000 

439.00 0.000 0.000 

439.50 0.000 0.000 

440.00 0.000 0.000 

440.50 0.000 0.000 

441.00 0.000 0.000 
--· 

441.50 0.000 0.000 

442.00 0.000 0.000 

442.50 0.000 0.000 

443.00 0.000 0.000 
----- - ----·-- . 

443.50 0.000 0.000 
--··· 

444.00 0.000 0.000 
··--·-· 

444.50 0.000 0.000 
------

445.00 0.000 0.000 
-- --- ------· 

445.50 0.000 0.000 

Filename: pond 7-2-SPILLWAY.sc4 Printed 04-28-2006 
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Elevation 

446.00 

446.S0 

447.00 

447.50 

448.00 

448.50 

449.00 

449.50 
-· ---------------

450.00 

450.50 

451.00 

451.50 

451.90 

Emergency 
Spillway (cfs) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.490 

22.211 

48.976 

Combined 

Total 

Discharge 

(cfs) 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.490 

22.211 

48.976 

87.773 87.773 

138.410 

201.646 

261.812 

138.410 

201.646 

261.812 

7 
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( Subwatershed Hydrology Detail: 

SWS Area 
lime of Musk K Curve 

Peak Runoff 
Stru sws Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 53.600 0.181 0.000 0.000 87.000 M 168.78 14.592 
·- . --- - -------------- ---· 

~ 53.600 168.78 14.592 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) {ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

1.00 19.60 1,960.00 3.000 0.181 
flowing streams 

-·- -·- . -- --------~--- ---

#1 1 Time of Concentration: 0.181 

Filename: pond 7-2-SPILLWAY.sc4 Printed 04-28-2006 
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Alliance 
Consulti..rJ.g, Inc. 

Engineers · Constructors· Scientists 

PROJECT NUMBER: B06-149-1413 

PROJECT NAME: POND CREEK MINE NO. I 

CALCS BY: BLA 

CHECKED BY: 

Q = CLH" 1.5 OR 
Q = CH"l .5(L+0.4(Zl +Z2)H) 

WHERE: 
COEFFICIENT C = 

BOTTOM WIDTH L = 
3 
8 

SIDE SLOPE ZI = 3 
SIDE SLOPE Z2 = 3 

SPILLWAY INVERT EL. = 448.5 

ELEVATION 
FEET 

448.5 
449.5 
450 

453 
453.5 
454 

454.5 
455 

REF.: (MESA MANUAL, Pg. 6.136) 

REF.: (OPEN CHANNEL HYDRAULICS, 
CHOW, Pg. 53) 

HEAD 
FEET 

0 

1.5 

4.5 
5 

5.5 
6 

6.5 

Q 
CFS 

0.00 
31.20 

538.39 
670.82 
820.35 
987.63 
1173.28 
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POND CREEK NO. 1 MINE 

Filename: pond-8-2.sc4 

POND NO. 8 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 04-21-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 

Rainfall Depth: 5.210 inches 

Filename: pond-8-2.sc4 Printed 04-21-2006 
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Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X Description 

# into) # (hrs) 

Null #1 ==> End 0.000 0.000 

C 

Filename: pond-8-2.sc4 Printed 04-21-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 32.800 32.800 64.93 8.67 

Filename: pond-8-2.sc4 Printed 04-21-2006 
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Structure Detail: 
Structure #1 (Null) 

Filename: pond-8-2.sc4 Printed 04-21-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 32.800 0.287 0.000 0.000 81.000 M 64.93 8.669 
- -

I: 32.800 64.93 8.669 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

1.00 31.00 3,100.00 3.000 0.287 
flowing streams 

--- ---- -----

#1 1 Time of Concentration: 0.287 

Filename: pond-8-2.sc4 Printed 04-21-2006 
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--------------- .. ---- - --------

POND CREEK NO. 1 MINE 

Filename: pond-8-2-SPILLWAY.sc4 

PONDNO.B 

2SYR. 6HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 04-21-2006 
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Filename: pond-8-2-SPILLWAY.sc4 

General Information 

Storm Information: 
Storm Type: 

Design Storm: 
-~---

Rainfall Depth: 

NRCS Type II 

2Syr-6hr 

4.680 inches 

2 

Printed 04-21-2006 
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( Structure Networking: 
Type 

Stru (flows Stru Musk. K Musk. X Description 
# into) # (hrs) 

Pond #1 ==> End 0.000 0.000 

C 

Filename: pond-8-2-SPILLWAY.sc4 Printed 04-21-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

In 77.85 7.39 
#1 32.800 32.800 

Out 68.43 7.39 

Filename: pond-8-2-SPILLWAY.sc4 Printed 04-21-2006 
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Structure #1 (Pond) 

Pond Inputs: 

Structure Detail: 

Permanent Pool Elev: 

Permanent Pool: 

Emergency Spillway 

442.00 

5.47 ac-ft 

Crest Length 
Spillway Elev (ft) 

Left 
Sideslope 

Right 
Sideslope 

Bottom 
Width (ft) 

Pond Results: 

442.00 25.00 3.00:1 

Peak Elevation: 

H'graph Detention Time: 

3.00:1 

443.78 

0.77 hrs 

Dewater 11me: 1.58 days 

8.00 

Dewatering time is calculated from peak stage to lowest spillway 

Elevation-Capacity-Discharge Table 

Area Capacity Discharge Dewater 

Elevation Time 
(ac) (ac-ft) (cfs) (hrs) 

430.00 0.310 0.000 0.000 
- - " -------- ---- - -- -

430.50 0.321 0.158 0.000 
----- ---- - - -------- --- ----- - -

431.00 0.332 0.321 0.000 
------ - -- -- ------- - - -- ------ --

431.50 0.343 0.490 0.000 
- "---- --- - --

432.00 0.354 0.664 0.000 
------- --- . - - -- - - --

432.50 0.366 0.844 0.000 
- ·--··- - ------

433.00 0.378 1.030 0.000 
----- ----- . - -~-- -----

433.50 0.389 1.221 0.000 
--·. ---·------ -------- ·-. 

434.00 0.402 1.419 0.000 
-· ------- - - -------· 

434.50 0.414 1.623 0.000 
... - -------·· - - - - -- ------ ·-

435.00 0.426 1.833 0.000 
-- --- - ·---- - ----

435.50 0.439 2.049 0.000 
-- -- ... - - -· ·------- -- ---

436.00 0.452 2.272 0.000 
.. -- ---- -----· -

436.50 0.465 2.501 0.000 
-------- - .. ---- ·-

437.00 0.478 2.737 0.000 
- -·· - .. ---·-- - -· -

437.50 0.491 2.979 0.000 
--- - --- - . ----- - - .. ·-

438.00 0.505 3.228 0.000 
------ - -- ·- --- ,. - ---- ---------- ----- - . 

438.50 0.519 3.484 0.000 

Filename: pond-8-2-SPILLWAY.sc4 
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6 

Area Capacity Discharge 
Dewater 

Elevation lime 
(ac) (ac-ft) (cfs) 

(hrs) 

439.00 0.533 3.747 0.000 
------- --------- - - -- ---- - - .. --- -

439.50 0.547 4.016 0.000 
---- ------ - -----

440.00 0.561 4.293 0.000 
---~--- - ---- -------------- -

440.50 0.575 4.577 0.000 
----- - ---- - -------- ----- --

441.00 0.590 4.869 0.000 
----··- -- - -- -------

441.50 0.605 5.167 0.000 
--- ------ ---

442.00 0.620 5.474 0.000 Spillway #1 
---- - ·- ----

442.50 0.637 5.788 0.517 34.15 

443.00 0.654 6.110 21.088 3.05 

443.50 0.671 6.442 47.988 0.50 
- -

443.78 0.681 6.633 68.426 0.20 Peak Stage 

444.00 0.688 6.781 84.244 
-- ------- - ----- - - ---

444.50 0.706 7.130 132.792 
---- --- ---· ----

445.00 0.724 7.487 194.734 
- ---- --

445.50 0.742 7.854 269.952 
---

446.00 0.760 8.229 359.175 

Detailed Discharge Table 

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

430.00 0.000 0.000 
-----

430.50 0.000 0.000 

431.00 0.000 0.000 
--

431.50 0.000 0.000 
--- ------

432.00 0.000 0.000 
----

432.50 0.000 0.000 
------

433.00 0.000 0.000 
---------- -- ------- ----- - --------

433.50 0.000 0.000 
------------ . - -------- --- - --

434.00 0.000 0.000 
------ -·--··- ---- - - ----- --

434.50 0.000 0.000 
---------- ------ -~--- ·-----

435.00 0.000 0.000 

435.50 0.000 0.000 
-- ------

436.00 0.000 0.000 
-- ----- - ---- . ------ ----- - - - -----

436.50 0.000 0.000 
----- ---------

437.00 0.000 0.000 
------ --------· - ---------

437.50 0.000 0.000 

438.00 0.000 0.000 

438.50 0.000 0.000 

Filename: pond-8-2-SPILLWAY.sc4 Printed 04-21-2006 
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------ ----

Combined 

Emergency Total 
Elevation Spillway (cfs) Discharge 

(cfs) 

439.00 0.000 0.000 

439.50 0.000 0.000 
-- ----------

440.00 0.000 0.000 
- _., -- ---· 

440.50 0.000 0.000 
- ----

441.00 0.000 0.000 
·--- ----

441.50 0.000 0.000 
---·· 

442.00 0.000 0.000 

442.50 0.517 0.517 

443.00 21.088 21.088 
- - ·-·---

443.50 47.988 47.988 
- -·-- - ------

444.00 84.244 84.244 
----------- -- - ----------

444.50 132.792 132.792 
-----

445.00 194.734 194.734 

445.50 269.952 269.952 
-

446.00 359.175 359.175 

Filename: pond-8-2-SPILLWAY.sc4 Printed 04-21-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
lime of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 32.800 0.287 0.000 0.000 81.000 M 77.85 7.392 
------ ~ - -

L 32.800 77.85 7.392 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
llme (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 31.00 3,100.00 3.000 0.287 
flowing streams ----~---- - -·--- - -

#1 1 Time of Concentration: 0.287 

Filename: pond-8-2-SPILLWAY.sc4 Printed 04-21-2006 
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Ania.nee 
Consulting, Inc. 

Engineers · Constructors· Scientists 

PROJECT NUMBER: B06-149-1413 

PROJECT NAME: POND CREEK MJNE NO. I 

CALCS BY: BLA 

CHECKED BY: 

Q = CLH"l.5 OR 
Q = CH"J.5(L+0.4(Zl+Z2)H) 

WHERE: 
COEFFICIENT C = 

BOTTOM WIDTH L = 
3 
8 

SIDE SLOPE Zl = 3 
SIDE SLOPE Z2 = 3 

SPILLWAY INVERT EL.= 442 

ELEVATION 
FEET 

442 
443 

443.5 

446.5 
447 

447.5 
448 

448.5 

REF.: (MESA MANUAL, Pg. 6.136) 

REF.: (OPEN CHANNEL HYDRAULICS, 
CHOW, Pg. 53) 

HEAD Q 
FEET CFS 

0 0.00 
I 31.20 

1.5 63.93 

4.5 538.39 

5 670.82 
5.5 820.35 
6 987.63 

6.5 1173.28 
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Filename: FRESH WATER POND.sc4 

PERMIT 375 

FRESH WATER POND 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 25 yr - 6 hr 
-- ------ --- -·· .. " ------------

Rainfall Depth: 4.680 inches 

Filename: FRESH WATER POND.sc4 Printed 05-23-2006 
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Structure Networking: 
Type I 

Stru (flows Stru 

I 
Musk. K Musk. X Description 

# into) # (hrs) 

Null I #1 ==> End I 0.000 0.000 

- - ----- ------------------·-------------
Filename: FRESH WATER POND.sc4 Printed 05-23-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(els) 

(ac-ft) 

#1 13.850 13.850 44.13 3.77 

Filename: FRESH WATER POND.sc4 Printed 05-23-2006 
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Structure Detail: 

Structure # 1 {Null) 

Filename: FRESH WATER POND.sc4 Printed 05-23-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 13.850 0.170 0.000 0.000 87.000 M 44.13 3.771 
- - - --- -----~--- ------

I: 13.850 44.13 3.771 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.50 6.50 1,300.00 2.120 0.170 
flowing streams 

--- -- ·--- -
#1 1 Time of Concentration: 0.170 

Filename: FRESH WATER POND.sc4 Printed 05-23-2006 
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FRESH WATER POND EXIT CHANNEL 

Bottom 
Width (ft) 

10.00 

Left Right 
Sideslope Sideslope 

Ratio Ratio 

2.0:1 2.0:1 

Design Discharge: 
- --- -

Depth: 
----- -

Top Width: 

Velocity: 

X-Section Area: 
~-

Hydraulic Radius: 

Froude Number: 

Material: Grass mixture 

Trapezoidal Channel 

Freeboard Freeboard 
Freeboard 

Retardance 
Slope(%) Classes Depth (ft) % of Depth 

Mult. X 
(VxD) 

0.5 D, BI 1.00 

Stability Stability capacity capacity 

Class D w/o Class D w/ Class B w/o Class B w/ 
Freeboard Freeboard Freeboard Freeboard 

44.13 cfs 44.13 cfs 
- - -- -----------

1.35ft 2.35 ft' 2.15 ft 3.15 ft 
- - - ------- ------

15.40 ft 19.40 ft 18.58 ft 22.58 ft 
---------- - -----

2.57 fps 1.44 fps 
- -- -------- - - -

17.16 sq ft 30.65 sq ft 
.. - . . -------- - - --

_,_ ____ ------

1.070 1.564 
-- - ---- - -- - ---- -·------- -----

0.43 0.20 
---------------------·- -· . ----- . -·- - - i ---

Roughness Coefficient: 0.0428 ' 0.0986 

Limiting 
Velocity 

(fps) 

5.0 

SEDCAD Utility Run Printed 05-23-2006 
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PERMIT 375 

DITCH NOS. D1-A, D1-B, D1-C, D1-D, D1-E, D1-F, D1-G, D1-H 
ANDD1-I 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Filename: NEW.sc4 Printed 05-23-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10yr-24hr 

Rainfall Depth: 4.900 inches 

Filename: NEW.sc4 Printed 05-23-2006 
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3 

Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X Description 

# into) # (hrs) 

Null #1 ==> #3 0.020 0.277 DITCH D1-E 

Null #2 ==> #3 0.020 0.277 DITCH D1-D 

Null #3 ==> #4 0.039 0.277 DITCH D1-F 

Null #4 ==> #7 0.026 0.277 POND 

Null #5 ==> #7 0.017 0.277 DITCH 1-H 

Null #6 ==> #4 0.056 0.277 DITCH 1-D 

Null #7 ==> #9 0.061 0.277 DITCH 1-B 

Null #8 ==> #7 0.017 0.277 DITCH 1-C 

Null #9 ==> End 0.000 0.000 DITCH 1-A 

-6' 
#8 

Null 

-6' 
#5 

Null 

-6' 
#6 

Null 

-6' 
#2 

Null 

-6' 
#1 

Null 

-6' 
#3 

Null 

-6' 
#4 

Null 

-6' 
#7 

Null 

#9 

Null 

Structure Routing Details: 
Stru 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# (ft) (ft) (fps) 

#1 
8. Large gullies, diversions, and low 

0.50 0.79 160.00 2.12 0.020 
flowing streams 

#1 Muskingum K: 0.020 

#2 
8. Large gullies, diversions, and low 

0.50 0.79 160.00 2.12 0.020 
flowing streams 
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4 

Stru Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# 
Land Flow Condition (ft) (ft) (fps) 

#2 Muskingum K: 0.020 

8. Large gullies, diversions, and low 0.50 1.50 300.00 2.12 0.039 #3 flowing streams 

#3 Muskingum K: 0.039 

8. Large gullies, diversions, and low 0.50 1.00 200.00 2.12 0.026 #4 flowing streams 

#4 Muskingum K: 0.026 

8. Large gullies, diversions, and low 0.50 0.65 130.00 2.12 0.017 #5 flowing streams 

#5 Muskingum K: 0.017 

#6 
8. Large gullies, diversions, and low 0.50 2.14 430.00 2.12 0.056 
flowing streams 

#6 Muskingum K: 0.056 

8. Large gullies, diversions, and low 0.50 #7 flowing streams 
2.34 470.00 2.12 0.061 

#7 Muskingum K: 0.061 

8. Large gullies, diversions, and low 0.50 0.65 130.00 2.12 0.017 #8 flowing streams 

#8 Muskingum K: 0.017 
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Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#8 1.380 1.380 3.68 0.29 

#5 6.600 6.600 16.18 1.26 

#6 2.590 2.590 8.57 0.75 

#2 12.750 12.750 21.46 2.61 

#1 6.700 6.700 17.38 1.37 

#3 0.410 19.860 38.94 4.10 

#4 6.190 28.640 67.89 5.89 

#7 6.560 43.180 109.46 9.04 

#9 14.430 57.610 153.17 13.22 
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SEDCAD 4 for Windows 

Structure #8 {Null) 

DITCH 1-C 

Structure #5 (Null) 

DITCH 1-H 

Structure #6 (Null) 

DITCH 1-D 

Structure #2 (Null) 

DITCHDl-G, 

Structure #1 (Null) 

DITCHDl-E 

Structure #3 (Null) 

DITCHDl-F 

Structure #4 (Null) 

POND 

Structure #7 (Null) 

DITCH 1-8 

Structure #9 (Null) 

DITCH 1-A 

Filename: NEW.sc4 

6 

Structure Detail: 

Printed 05-23-2006 



R20904SEDCAD 4 for Windows 
7 

Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru SWS Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (ds) (ac-ft) 

#8 1 1.380 0.019 0.000 0.000 77.000 M 3.68 0.292 

L 1.380 3.68 0.292 

#5 1 6.600 0.058 0.000 0.000 74.000 M 16.18 1.257 

E 6.600 16.18 1.257 

#6 1 2.590 0.039 0.000 0.000 87.000 M 8.57 0.750 

L 2.590 8.57 0.750 

#2 1 12.750 0.201 0.000 0.000 76.000 M 21.46 2.607 

L 12.750 21.46 2,607 

#1 1 6.700 0.073 0.000 0.000 76.000 M 17.38 1.370 

E 6.700 17.38 1.370 

#3 1 0.410 0.020 0.000 0.000 87.000 M 1.36 0.119 

L 19.860 38.94 4.095 

#4 1 6.190 0.030 0.000 0.000 87.000 M 20.49 1.792 

L 28.640 67.89 5.887 

#7 1 6.560 O.D78 0.000 0.000 87.000 M 21.72 1.899 

L 43.180 109.46 9.042 

#9 1 14.430 0.108 0.000 0.000 87.000 M 47.77 4.177 

L 57.610 153.17 13.219 

Subwatershed Time of Concentration Details: 
Stru 5W5 Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 0.50 2.80 560.00 2.120 0.073 
flowing streams 

#1 1 Time of Concentration: 0.073 

#2 1 
8. Large gullies, diversions, and low 

0.50 7.70 1,541.00 2.120 0.201 
flowing streams 

#2 1 Time of Concentration: 0.201 

#3 1 
8. Large gullies, diversions, and low 0.50 0.79 160.00 2.120 0.020 
flowing streams 

#3 1 Time of Concentration: 0.020 

#4 1 
8. Large gullies, diversions, and low 

0.50 1.15 230.00 2.120 0.030 
flowing streams 
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Stru sws Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# # (ft) (ft) (fps) 

#4 1 Time of Concentration: 0.030 

#5 1 8. Large gullies, diversions, and low 0.50 2.25 450.00 2.120 0.058 
flowing streams 

#5 1 Time of Concentration: 0.058 

#6 1 8. Large gullies, diversions, and low 
0.50 1.50 300.00 2.120 0.039 flowing streams 

#6 1 Time of Concentration: 0.039 

#7 1 
8. Large gullies, diversions, and low 

0.50 3.00 600.00 2.120 0.078 flowing streams 

#7 1 Time of Concentration: 0.078 

#8 1 
8. Large gullies, diversions, and low 

0.50 0.75 150.00 2.120 0.019 
flowing streams 

#8 1 Time of Concentration: 0.019 

#9 1 
8. Large gullies, diversions, and low 

0.50 4.15 830.00 2.120 0.108 flowing streams 

#9 1 Time of Concentration: 0.108 

Filename: NEW.sc4 Printed 05-23-2006 



R20906SEDCAD 4.0 
1 

DITCH D1-A 
Material: Grass mixture 

Trapezoidal Channel 

Left Right Freeboard Freeboard Freeboard Limiting 
Bottom Retardance 

Width (ft) 
Sideslope Sideslope Slope{%) 

Classes Depth (ft) % of Depth 
Mult. x Velocity 

Ratio Ratio (VxD) (fps) 

7.10 2.0:1 2.0:1 0.5 D, B 0.30 5.0 

Stability Stability Capacity Capacity 

Class D w/o Class D w/, Class B w/o Class B w/ 
Freeboard Freeboard Freeboard Freeboard 

Design Discharge: 153.17 cfs 153.17 cfs 

Depth: 2.57 ft 2.87 ft 3.45 ft 3.75 ft 

Top Width: 17.36 ft 18.56 ft 20.89 ft 22.09 ft 

Velocity: 4.88 fps 3.18 fps 

X-Section Area: 31.39 sq ft 48.24 sq ft 

Hydraulic Radius: 1.690 2.142 

Froude Number: 0.64 0.37 

Roughness Coefficient: 0.0306 0.0551 

SEDCAD Utility Run Printed 05-23-2006 



R20907SEDCAD 4.0 
rnn11rinht 1 QQA D<>mob I ~,..h..,,::,h 

Left Right 
Bottom 

Width (ft) 
Sideslope Sideslope 

Ratio Ratio 

10.00 2.0:1 2.0:1 

Design Discharge: 

Depth: 

Top Width: 

Velocity: 

X-Section Area: 

Hydraulic Radius: 

Froude Number: 

Roughness Coefficient: 

SEDCAD Utility Run 

DITCH D1-B 
Material: Grass mixture 

Trapezoidal Channel 

Freeboard Freeboard Retardance 
Slope(%) 

Classes Depth (ft) % of Depth 

o.s D,B 0.30 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

109.46 cfs 109.46 cfs 

1.97 ft 2.27 ft 2.81 ft 

17.89 ft 19.09 ft 21.24 ft 

3.98 fps 2.49 fps 

27.50 sq ft 43.91 sq ft 

1.461 1.946 

0.57 0.31 

0.0341 0.0659 

1 

Freeboard Limiting 

Mult. X Velocity 

(VxD) (fps) 

5.0 

Capacity 

Class B w/ 
Freeboard 

3.11 ft 

22.44 ft 
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Left Right 
Bottom 

Width (ft) 
Sideslope Sideslope 

Ratio Ratio 

DITCH D1-C 
Material: Grass mixture 

Trapezoidal Channel 

Freeboard Retardance 
Slope(%) Classes Depth (ft) 

Freeboard 

% of Depth 

6.30 2.0:1 2.0:1 0.5 D, B j 0.30 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

Design Discharge: 3.68 cfs 3.68 cfs 
·-- -· . -·. -~- ----- ---- - -

Depth: 0.58 ft o.88 ft I 1.20 ft 
,. ·--· -- -- -- - -

Top Width: 8.62 ft 9.82 ft: 11.10 ft 

Velocity: 0.85 fps 0.35 fps 

X-Section Area: 4.32 sq ft 10.44 sq ft 

Hydraulic Radius: 0.486 0.895 
------- -

Froude Number: 0.21 0.06 
------- --~-- ---~- -

Roughness Coefficient: 0.0763 0.2775 

SEDCAD Utility Run 

Freeboard Limiting 
Mult. X Velocity 

(VxD) (fps) 

5.0 

Capacity 

Class B w/ 
Freeboard 

1.50 ft 

12.30 ft 
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( 

Left Right 
Bottom 

Width (ft) Sideslope Sideslope 
Ratio Ratio 

S.50 2.0:1 2.0:1 

Design Discharge: 

Depth: 

Top Width: 

Velocity: 

X-Section Area: 

Hydraulic Radius: 

Froude Number: 

Roughness Coefficient: 

SEDCAD Utility Run 

DITCH D1-D 
Material: Grass mixture 

Trapezoidal Channel 

Retardance Freeboard Freeboard 
Slope(%) 

Classes Depth (ft) % of Depth 

0.5 D, B 0.30 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

8.57 cfs 8.57 cfs 

0.88 ft 1.18ft 1.62 ft 

9.00 ft 10.20 ft 11.97 ft 

1.35fps 0.61 fps 

6.35 sq ft 14.14 sq ft 

0.675 1.110 

0.28 0.10 

0.0600 0.1862 

1 

Freeboard Limiting 
Mult. x Velocity 

(VxD) (fps) 

5.0 

Capacity 

Class B w/ 
Freeboard 

1.92 ft 

13.17 ft 
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DITCH D1-E 
Material: Grass mixture 

Trapezoidal Channel 

Left Right Freeboard Freeboard 
Freeboard Limiting 

Bottom Retard a nee 
Width (ft) Sideslope Sideslope Slope(%) Classes Depth (ft) % of Depth 

Mult. x Velocity 
Ratio Ratio (VxD) (fps) 

8.50 2.0:1 2.0:1 0.5 D, B 0.30 5.0 

Stability Stability Capacity Capacity 

Class D w/o Class D w/ Class B w/o Class B w/ 
Freeboard Freeboard Freeboard Freeboard 

Design Discharge: 17.38 cfs 17.38 cfs 

Depth: 0.98 ft 1.28 ft 1.72 ft 2.02 ft 

Top Width: 12.42 ft 13.62 ft 15.38 ft 16.58 ft 

Velocity: 1.70 fps 0.85 fps 

X-Section Area: 10.24 sq ft 20.52 sq ft 

Hydraulic Radius: 0.795 1.268 

Froude Number: 0.33 0.13 

Roughness Coefficient: 0.0532 0.1456 

SEDCAD Utility Run Printed 05-23-2006 
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( DITCH D1-F 
Material: Grass mixture 

Trapezoidal Channel 

Left Right Freeboard Freeboard 
Freeboard Limiting 

Bottom Retardance 
Width (ft) 

Sideslope Sideslope Slope(%) 
Classes Depth (ft) % of Depth 

Mult. x Velocity 
Ratio Ratio (VxD) (fps) 

8.00 2.0:1 2.0:1 0.5 D, B 0.30 5.0 

Stability Stability capacity Capacity 

Class D w/o Class D w/ Class B w/o Class B w/ 
Freeboard Freeboard Free board Freeboard 

Design Discharge: 38.94 cfs 38.94 cfs 

Depth: 1.41 ft 1.71 ft 2.23 ft 2.53 ft 

Top Width: 13.63 ft 14.83 ft 16.93 ft 18.13 ft 

Velocity: 2.56 fps 1.40 fps 

X-Section Area: 15.23 sq ft 27.82 sq ft 

Hydraulic Radius: 1.065 1.547 

Froude Number: 0.43 0.19 

Roughness Coefficient: 0.0429 0.1007 

SEDCAD Utility Run Printed 05-23-2006 
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DITCH D1-G 
Material: Grass mixture 

Trapezoidal Channel 

Left Right Freeboard Freeboard 
Freeboard Limiting 

Bottom Retardance 
Width (ft) 

Sideslope Sideslope Slope (%) Classes Depth (ft) % of Depth 
Mult. x Velocity 

Ratio Ratio (VxD) (fps) 

8.00 2.0:1 2.0:1 0.5 D,B 0.30 5.0 

Stability Stability Capacity Capacity 

Class D w/o Class D w/ Class B w/o Class B w/ 
Free board Freeboard Freeboard Free board 

Design Discharge: 21.46 cfs 21.46 cfs 

Depth: 1.10 ft 1.40 ft 1.87 ft 2.17 ft 

Top Width: 12.39 ft 13.59 ft 15.48 ft 16.68 ft 

Velocity: 1.92 fps 0.98 fps 

X-Section Area: 11.20 sq ft 21.95 sq ft 

Hydraulic Radius: 0.867 1.342 

Froude Number: 0.36 0.14 

Roughness Coefficient: 0.0499 0.1311 

SEDCAD Utility Run Printed 05-23-2006 
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Left Right 
Bottom 

Width {ft) Sideslope Sideslope 
Ratio Ratio 

7.50 2.0:1 2.0:1 

Design Discharge: 

Depth: 

Top Width: 

Velocity: 

X-Section Area: 

Hydraulic Radius: 

Froude Number: 

Roughness Coefficient: 

SEDCAD Utility Run 

DITCH D1-H 
Material: Grass mixture 

Trapezoidal Channel 

Retardance Freeboard Freeboard 
Slope(%) Classes Depth (ft) % of Depth 

0.5 D, B 0.30 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Free board 

16.18 cfs 16.18 cfs 

1.00 ft 1.30 ft 1.76 ft 

11.51 ft 12.71 ft 14.53 ft 

1.70 fps 0.84 fps 

9.52 sq ft 19.37 sq ft 

0.795 1.261 

0.33 0.13 

0.0532 0.1471 

1 

Freeboard Limiting 

Mult. x Velocity 
(VxD) (fps) 

5.0 

Capacity 

Class B w/ 
Freeboard 

2.06 ft 

15.73 ft 
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DITCH D1-I 
Material: Grass mixture 

Trapezoidal Channel 

Left Right Freeboard Freeboard 
Freeboard Limiting 

Bottom Retardance 
Width (ft) 

Sideslope Sideslope Slope(%) 
Classes Depth (ft) % of Depth 

Mult. X Velocity 
Ratio Ratio (VxD) (fps) 

8.67 2.0:1 2.0:1 0.5 D, B 0.30 5.0 

Stability Stability Capacity Capacity 

Class D w/o Class D w/ Class B w/o Class B w/ 
Free board Freeboard Freeboard Freeboard 

Design Discharge: 67.89 cfs 67.89 cfs 

Depth: 1.72 ft 2.02 ft 2.56 ft 2.86 ft 

Top Width: 15.53 ft 16.73 ft 18.91 ft 20.11 ft 

Velocity: 3.27 fps 1.92 fps 

X-5ection Area: 20.75 sq ft 35.32 sq ft 

Hydraulic Radius: 1.270 1.755 

Froude Number: 0.50 0.25 

Roughness Coefficient: 0.0377 0.0797 

SEDCAD Utility Run Printed 05-23-2006 
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( 
General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 
----------------- --~----- _____ ,,_ 

Rainfall Depth: 4.900 inches 
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Structure Networking: 
Type 

Stru (flows Stru I Musk. K Musk. X I Description 
# into) # 

I 
(hrs) 

Channel #1 ==> End 
I 

0.000 0.000 i DITCH DZ-A 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 7.410 7.410 24.53 2.14 

Filename: D2-A.sc4 Printed 05-16-2006 
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Structure Detail: 
Structure #1 (Vegetated Channel) 

DITCH D2-A 

Trapezoidal Vegetated Channel Inputs: 

Material: Grass mixture 

Left Right 
I 

Bottom Retardance 
I 

Freeboard Free board 

Width (ft) 
Sideslope Sideslope Slope(%) 

Classes Depth (ft) % of Depth Ratio Ratio 
I 

2.00 2.0:1 2.0:1 0.5 D, B: 1.00 

Vegetated Channel Results: 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

Design Discharge: 24.53 cfs 24.53 cfs 
.... ----- - ---- -- ---------

Depth: 1.82 ft 2.82 ft 2.76 ft 
- - - ---- -- -

Top Width: 9.29 ft 13.29 ft 13.04 ft 
-·- ... - -- - - - ------ -

Velocity: 2.39 fps 1.18 fps 
- - . - -------- -·--

X-Section Area: 10.28 sq ft 20.75 sq ft 
------- - - -- ----·-- - " 

Hydraulic Radius: 1.013 1.447 
-- - -- ----- ------ --+-" 

Froude Number: 0.40 
I 

0.17 ----1-- --
Roughness Coefficient: 0.0445 0.1140 

Filename: D2-A.sc4 
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Freeboard Limiting 

Mult. X Velocity 

(VxD) (fps) 

5.0 

Capacity 

Class B w/ 
Freeboard 

3.76 ft 

17.04 ft 
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Subwatershed Hydrology Detail: 

SWSArea 
Time of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 7.410 0.102 0.000 0.000 87.000 M 24.53 2.145 
-- ------ . -- - -- --------- -

L 7.410 24.53 2.145 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope{%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and !ow 

0.50 3.92 785.00 2.120 0.102 
flowing streams 

- -· -- - -

#1 1 Time of Concentration: 0.102 

C 
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2 

General Information 

Storm Information: 
Storm Type: NRCS Type JI 

Design Storm: 10 yr - 24 hr 
-- -- ------------- -------. 

Rainfall Depth: 4.900 inches 

C 

Filename: D4RA.sc4 Printed 05-16-2006 
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Structure Networking: 

I 
Stru (fiows Stru ! Musk. K 

Type ' Musk. X Description 
# into) # ' (hrs) 

' 
Channel #1 ==> End ! 0.000 0.000 DITCH D4-A 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 1.080 1.080 3.58 0.31 

- -- ---- -------------
Filename: f14-A !:iC-4 Printed 05-16-2006 
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Structure Detail: 
Structure #1 (Vegetated Channel) 

DITCHD4-A 

Trapezoidal Vegetated Channel Inputs: 

Material: Grass mixture 

Left Right Freeboard Freeboard Bottom Retardance ' Sideslope Sideslope Slope(%) ' Width (ft) Ratio Ratio 
Classes ' Depth (ft) % of Depth 

2.00 2.0:1 2.0:1 0.5 D, BI 1.00 

Vegetated Channel Results: 

Stability Stability capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

Design Discharge: 3.58 cfs ' 3.58 cfs 
----------

•···· _::::: l Depth: 0.89 ft 1.67 ft 
--- ------ . -- -

Top Width: 5.58 ft 8.68 ft 
. -- - - ·-

Velocity: 1.05 fps ' 
0.40 fps 

~. --- - -

X-Section Area: 3.39 sq ft 8.92 sq ft 
.. - . - --· .. i Hydraulic Radius: 0.565 0.942 

------- --- --- --- - -- -- - . -· -
Froude Number: 0.24 0.07 

.. -- - ----- ----- ---- . 

Roughness Coefficient: 0.0683 0.2524 

Filename: D4-A.sc4 
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Freeboard Limiting 

Mult. X Velocity 

(VxD) (fps) 

5.0 

capacity 

Class B w/ 
Freeboard 

2.67 ft 

12.68 ft 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 
Stru sws Cone Musk X UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 1.080 0.036 0.000 0.000 87.000 M 3.58 0.313 
- --- - - -- --- ---

I: 1.080 3.58 0.313 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.50 1.40 280.00 2.120 0.036 
flowing streams 

#1 1 Time of Concentration: 0.036 

Filename: D4-A.sc4 Printed 05-16-2006 
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Filename: D5-A.sc4 

PERMIT 375 

DITCHDS-A 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 05-16-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 
- ----------------· ------ ------

Rainfall Depth: 4.900 inches 

Filename: D5-A.sc4 Printed 05-16-2006 
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Structure Networking: 
Type 

Stru (flows Stru I Musk. K 
Musk. X Description 

# Into) # I (hrs) 

Channel #1 ==> End 
I 

0.000 0.000 DITCH DS-A I 

Filename: D5-A.sc4 Printed 05-16-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge 
Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 4.050 4.050 13.41 1.17 

Filename: D5-A.sc4 Printed 05-16-2006 
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Structure Detail: 

Structure #1 (Vegetated Channel) 

DITCHDS-A 

Trapezoidal Vegetated Channel Inputs: 

Material: Grass mixture 

Left Right Freeboard Freeboard Bottom Retardance 
Width (ft) 

Sideslope Sideslope Slope(%) Classes Depth (ft) % of Depth Ratio Ratio 

2.00 2.0:1 2.0:1 0.5 D, 8: 1.00 

Vegetated Channel Results: 

Stability Stability Capacity 

Class D w/o Class D w/ Class 6 W/0 
Freeboard Freeboard Freeboard 

Design Discharge: 13.41 cfs ' 13.41 cfs ' - . -- --- ------~----L -----
Depth: 1.47 ft --2.47 ftj_ 2.36 ft 

---- -- - ----- - ---- -· -
Top Width: 7.87 ft 11.87 ft i 11.46ft 

.. ------ ., . ---- -

Velocity: 1.85 fps 
. - ' 0.84 fps 

.. --------- -- - - - . 

X-Section Area: 7.24 sq ft 15.91 sq ft 
.. - - . - - ----

Hydraulic Radius: 0.846 1.265 
- ---- - ----- - ·- - - -

Froude Number: 0.34 0.13 
--- -- ·-···- -------

Roughness Coefficient: 0.0508 0.1462 

Filename: 05-A.sc4 

5 

Freeboard Limiting 
Mult. x Velocity 

(VxD) (fps) 

5.0 

capacity 

Class B w/ 
Freeboard 

3.36 ft 

15.46 ft 

Printed 05-16-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
lime of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 4.050 0.036 0.000 0.000 87.000 M 13.41 1.172 
- ---- - --~- --~----- -----

I: 4.050 13.41 1.172 

Subwatershed Time of Concentration Details: 
Stru SWS Land Flow Condition Slope(%) Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 0.50 1.40 280.00 2.120 0.036 
flowing streams 

---- ---- --- -

#1 1 Time of Concentration: 0.036 

C 

Filename: D5-A.sc4 Printed 05-16-2006 
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Filename: D7-B.sc4 

PERMIT 375 

DITCHD7-B 

10YR. 24HR. EVENT 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

Printed 05-16-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

- ~--- - - -------
Design Storm: 10 yr - 24 hr 

--- - - ------------ - ------
Rainfall Depth: 4.900 inches 

Filename: D7-8.sc4 Printed 05-16-2006 
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Structure Networking: 
Type I 

Stru (flows Stru I Musk. K 
Musk. X Description 

# into) # I (hrs) 

Channel I #1 ==> End ' 0.000 0.000 DITCH D7-B I 

C 

Filename: 07-B.sc4 Printed 05-16-2006 
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Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 26.720 26.720 64.20 7.73 

Filename: D7-B.sc4 Printed 05-16-2006 
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SEDCAD 4 for Windows 
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------------- ------ - ----

Structure Detail: 
Structure # 1 (Vegetated Channel) 

DJTCHD7-B 

Trapezoidal Vegetated Channel Inputs: 

Material: Grass mixture 
I 

Bottom 
Left Right Retardance 

I 

Freeboard Freeboard 

Width (ft) 
Sideslope Sideslope Slope(%) Classes Depth (ft) % of Depth Ratio Ratio 

2.00 2.0:1 2.0:1 0.5 D,B 2.00 

Vegetated Channel Results: 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

Design Discharge: 64.20 cfs 64.20 cfs 
-- --· ··--· ---·----- - ---·----- -- ---- ·--

Depth: 2.54 ft 4.54 ft 3.51 ft 
-------- --- --- - . - - ---- -· ----- -- -----

Top Width: 12.18 ft 20.18 ft 16.06 ft 
··- . --- -- . - --- - .. ---·---~ ------- - - -- -- -----

Velocity: 3.56 fps 2.02 fps 
.. ---- -- ---- --------·---. 

X-Section Area: 18.04 sq ft 31.74 sq ft 
--·- - -·· 

Hydraulic Radius: 1.348 1.791 
----- -- ------- - ... --· - ------- -------

Froude Number: 0.52 0.25 
-------- -------- --· .. ----

Roughness Coefficient: 0.0361 0.0768 

Filename: D7-B.sc4 

5 

Freeboard Limiting 

Mult. X Velocity 

(VxD) (fps) 

I 5.0 

Capacity 

Class B w/ 
Free board 

5.51 ft 

24.06 ft 

Printed 05-16-2006 



R20938SEDCAD 4 for Windows 
f'nn11rinht 100A P::,rno!::, I <::r-h,.,,:,h 

6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 26.720 0.163 0.000 0.000 87.000 M 64.20 7.734 
- . -~-- --·--·- - - --- -

L 26.720 
f 

64.20 7.734 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope{%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low a.so 6.25 1,250.00 2.120 0.163 
flowing streams 

#1 1 Time of Concentration: 0.163 

Filename: D7-B.sc4 Printed 05-16-2006 
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PERMIT 375 

DITCH NOS. DB-A, DB-BAND DB-C 

Filename: D8-A,B,C.sc4 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln 
Beaver, WV. 

25813 

Phone: 304-255-0491 

1 

Printed 05-23-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: lOyr-24 hr 

Rainfall Depth: 4.900 inches 

Filename: D8-A,B,C.sc4 Printed 05-23-2006 
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( Structure Networking: 
Type 

Stru (flows Stru Musk. K Musk. X Description 
# into) # (hrs) 

Null #1 ==> #3 0.281 0.277 DITCH DB-C 

Null #2 ==> #3 0.281 0.277 DITCH DB-B 

Null #3 ==> End 0.000 0.000 DITCH DB-A 

<?' 
#2 

Null 

<?' 
#1 

Null 

#3 

Null 

Structure Routing Details: 
Stru Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# (ft) (ft) (fps) 

#1 
8. Large gullies, diversions, and low 

0.50 10.75 2,150.00 2.12 0.281 flowing streams 

#1 Muskingum K: 0.281 

#2 
8. Large gullies, diversions, and low 

0.50 10.75 2,150.00 2.12 0.281 flowing streams 

#2 Muskingum K: 0.281 

Filename: D8-A,B,C.sc4 Printed 05-23-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#2 4.580 4.580 15.16 1.33 

#1 16.010 16.010 53.00 4.63 

#3 11.210 31.800 97.26 9.20 

C 

Filename: D8-A,B,C.sc4 Printed 05-23-2006 
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SEDCAD 4 for Windows 
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Structure #2 (Null) 

DITCHDB-B 

Structure #1 (Null) 

DITCHDB-C 

Structure #3 (Null) 

DITCH DB-A 

Filename: D8-A,B,C.sc4 
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Structure Detail: 

Printed 05-23-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#2 1 4.580 0.039 0.000 0.000 87.000 M 15.16 1.326 

z: 4.580 15.16 1.326 

#1 1 16.010 0.098 0.000 0.000 87.000 M 53.00 4.634 

z: 16.010 53.00 4.634 

#3 1 11.210 0.091 0.000 0.000 87.000 M 37.11 3.245 

L 31.800 97.26 9.204 

Subwatershed Time of Concentration Details: 
5tru SW5 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

nme (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.50 3.75 750.00 2.120 0.098 
flowing streams 

#1 l Time of Concentration: 0.098 

#2 1 
8. Large gullies, diversions, and low 0.50 1.50 300.00 2.120 0.039 
flowing streams 

#2 l Time of Concentration: 0,039 

#3 1 
8. Large gullies, diversions, and low 0.50 3.50 700.00 2.120 0.091 
flowing streams 

#3 l Time of Concentration: 0,091 

Filename: D8-A,B,C.sc4 Printed 05-23-2006 
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Left Right 
Bottom 

Width (ft) 
Sideslope Sideslope 

Ratio Ratio 

10.00 2.0:1 2.0:1 

Design Discharge: 

Depth: 

Top Width: 

Velocity: 

X-Section Area: 

Hydraulic Radius: 

Froude Number: 

Roughness Coefficient: 

SEDCAD Utility Run 

DITCH D8-A 
Material: Grass mixture 

Trapezoidal Channel 

Retardance Free board Freeboard 
Slope(%) 

Classes Depth (ft) % of Depth 

0.5 D, B 0.30 

Stability Stability Capacity 

Class D w/o Class D w/ Class B w/o 
Freeboard Freeboard Freeboard 

97.26 cfs 97.26 cfs 

1.88 ft 2.18 ft 2.71 ft 

17.51 ft 18.71 ft 20.86 ft 

3.76 fps 2.32 fps 

25.83 sq ft 41.89 sq ft 

1.404 1.892 

0.55 0.29 

0.0351 0.0694 

1 

Freeboard Limiting 

Mult. X Velocity 

(VxD) (fps) 

5.0 

Capacity 

Class B w/ 
Free board 

3.01 ft 

22.06 ft 

Printed 05-23-2006 
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DITCH D8-B 
Material: Grass mixture 

Trapezoidal Channel 

Left Right Freeboard Freeboard Freeboard Limiting 
Bottom Retardance 

Width (ft) Sideslope Sideslope Slope(%) Classes Depth (ft) % of Depth 
Mult. x Velocity 

Ratio Ratio (VxD) (fps) 

6.00 2.0:1 2.0:1 0.5 D, B 0.30 5.0 

Stability Stability Capacity Capacity 

Class D w/o Class D w/ Class B w/o Class B w/ 
Freeboard Freeboard Freeboard Free board 

Design Discharge: 15.16 cfs 15.16 cfs 

Depth: 1.07 ft 1.37 ft 1.86 ft 2.16 ft 

Top Width: 10.28 ft 11.48 ft 13.44 ft 14.64 ft 

Velocity: 1.74 fps 0.84 fps 

X-Section Area: 8.72 sq ft 18.08 sq ft 

Hydraulic Radius: 0.808 1.263 

Froude Number: 0.33 0.13 

Roughness Coefficient: 0.0526 0.1467 

( 

SEDCAD Utility Run Printed 05-23-2006 
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DITCH D8-C 
Material: Grass mixture 

Trapezoidal Channel 

Left Right Freeboard Freeboard Freeboard Limiting 
Bottom Retardance 

Width (ft) Sideslope Sideslope Slope(%) Classes Depth (ft) % of Depth Mult. x Velocity 
Ratio Ratio (VxD) (fps) 

6.00 2.0:1 2.0:1 0.5 D, 8 0.30 5.0 

Stability Stability capacity Capacity 

Class D w/o Class D w/ Class B w/o Class B w/ 
Freeboard Freeboard Freeboard Freeboard 

Design Discharge: 53.00 cfs 53.00 cfs 

Depth: 1.79 ft 2.09 ft 2.67 ft 2.97 ft 

Top Width: 13.14 ft 14.34 ft 16.70 ft 17.90 ft 

Velocity: 3.10 fps 1.75 fps 

X-Section Area: 17.10 sq ft 30.34 sq ft 

Hydraulic Radius: 1.222 1.690 

Froude Number: 0.48 0.23 

Roughness Coefficient: 0.0388 0.0855 

( 

SEDCAD Utility Run Printed 05-23-2006 
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STATE OF ILLINOIS 

ENVIRONMENTAL PROTECTION AGENCY 

Subject: Williamson Energy, LLC - Pond Creek Mine 

Data: Log No. 2413-06 

Reviewed by: D. Maschhoff Date: 2/20/15 

Page I of! 

Log No. 2413-06 ⇒ IPR No. 2 to OMM Permit No. 375 

---------------------------------------------------------------

Log No. 2413-06 

• This Insignificant Permit Revision proposes an access road tunnel under a section 
of the railroad loop track and an Administration Building. 

• The approved mine operations plan will be updated. 
• Runoff from the access road tunnel under the railroad will be collected in the 

sump and pumped to Pond 003. 

* Action: Reference IEPA Log No. 2413-06 in renewed and modified 
NPDES permit for the updated mine operations plan including the construction of an 
Administration Building and an access road tunnel. 
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AllianceO 
Consulting, Inc. 

Engineer::, · Constructors · Scientists 

September 28, 2006 

Mr. Larry Crislip 
Illinois Environmental Protection Agency 
Mine Pollution Control Program, Permit Section 
2309 West Main Street, Suite 116 
Marion, IL 62959 

Dear Mr. Crislip: 

Transmittal Letter 
Williamson Energy LLC - Permit No. 375 

Pond Creek Mine No. 1 
Williamson County, Illinois 

IL Environrr.~rnal r'nAt<.::iCfl Agancy 
MARION REGIONAL OFFICE 

Project No. B06-141-1413 
B06-149-1413 
B06-153-1413 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. (ACI) is submitting two 
copies of the following applications as requested by Mr. Bob Kerr in emails date September 20, 2006 
and September 21, 2006. 

IPR No. 2 - Railroad Tunnel (ACI Project No. B06-141-1413) 

IPR No. 4-As-built revision (ACI Project No. B06-149-1413) 

SIBR dated April 24, 2006 - Addition of 19.89 acres to the shadow area (ACI Project No. B06-
153-1413) 

The following is in response to Mr. Kerr's email sent September 20: 

Response to Comment No. 1 - A permit transfer document is being prepared by Williamson Energy, 
LLC and will be submitted to the agency. 

Response to Comment No. 2 - The applications being submitted are listed above. The IPR dated 
May 16, 2006, which you referred to, was withdrawn from IDNR on 
September 1, 2006 

Response to Comment No. 3 - Refer to IPR No. 4 for information concerning the ponds. 
Calculations were provided in the IPR. 

Response to Comment No. 4 - The submittal referred to as heing received on August 22, 2006 (Log 
No. 2377-06) is the revised application in response to comments made 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 . • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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by IDNR on the application you have referred to as dated June 30, 
2006 (Log No. 2282-06). 

Response to Comment No. 5 - The information concerning pumping water from old underground 
works was submitted to you during the on August 22, 2006, at the 
meeting with Mach Mining and Alliance Consulting. 

If you have any additional questions, or require additional information, please contact us. 

Respectfully submitted, 

CE CONSULTING, INC. 

17,_,__,-f..,C,/147 
Stephen M. Sutphin ,,, 
Project nager 

~ 
Claudio Yon 
Senior Project Manager 

SMS/CEY :wmb 
Enclosures 

\\Aci-dom\Company\Employee Fol<lers\S _ M _ S_ DOCSIALLIANCE\TRANSMITT ALSUL EPA \Tra"'m;u,I Lcttcr 9-0 
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Alliance LI 

Consulting, Inc. 
Engineers • Constructors • Scientists 

INSIGNIFICANT PERMIT REVISION 
FOR PERMIT 375 

(Tunnel and Access Road) 

WILLIAMSON COUNTY, IL 
POND CREEK 1 MINE 

Prepared for 

WILLIAMSON ENERGY LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B06-141-1413 
MAY2006 

Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 
Beaver, WV 25813-9502 

Telephone: (304) 255-0491 
Fax: (304) 255-4232 

Raleigh, NC 
5825 Triangle Drive 
Raleigh, NC 27607 

Phone: (919) 861-2267 
Fax: (919) 341-2151 



R20953Alliance LI 
Consulting, Inc. 

Engineers• Constructors• Scientists /=================== 

INSIGNIFICANT PERMIT REVISION 
FOR 

PERMIT375 

WILLIAMSON COUNTY, IL 
POND CREEK 1 MINE 

Prepared for 

WILLIAMSON ENERGY LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B06-141-1413 
MAY2006 

Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 
Beaver, WV 25813-9502 

Telephone: (304) 255-0491 
Fax: (304) 255-4232 

Raleigh, NC 
5825 Triangle Drive 
Raleigh, NC 27607 

Phone: (919) 861-2267 
Fax: (919) 341-2151 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

August 28, 2006 

Mr. Darin Martin 
IDNR- Office of Mines and Minerals 
Land Reclamation Division 
503 E Main, FL 001 
Benton, IL 62812 

Dear Mr. Martin: 

Transmittal 
Permit No. 375 

Insignificant Revision No. 2 
Williamson Energy LLC 

Project No. B06-l 4 l-l 413 

Per a letter dated July 18, 2006 from Scott Fowler, please find the attached bond rider for $42,600.00 for 
Williamson Energy LLC-Permit 375; IPR No. 2. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULT:7G, INC. 

#/t/;•r 
' Stephen M. Sutphin 
Project Manager 

SMS:wmb 
Enclosures 

cc: James Plumley, Mach Mining w/enclosures 

FILE: 06141-05 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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( 

Increase PENALTY RIDER 

BOND AMOUNT SZ.944.825.00 BOND NO. 64S104539648BCM 
PERMIT NO. 375 

PREMIUM SSS.215.00 

To be attached and form a part of Bond No. 64SI04539648BCM dated the 15th day of June, 2006, 
executed by Travelers Casualtv and Suretv Companv of America as surety, 
on behalf of WILLIAMSON ENERGY. LLC as current principal of record, and in favor of 
STATE OF ILLINOIS, as obligee, and in the amount of Two Million Nine Hundred Fortv Four 
Thousand Eirrht Hundred Twentv Five Dollars and 00/100 ($2.944.825.00). 

In consideration of the agreed premium charged for this bond, it is understood and agreed that 

Travelers Casualtv and Suretv Companv of America hereby consents that 
effective from the 26th day of Julv, 2006, said bond shall 
be amended as follows: 

THE BOND PENALTY SHALL BE Increased: 

FROM: Two Million Nine Hundred Fortv Four Thousand Eight Hundred Twentv Five Dollars and 
00/100 ($2.944.825.00) 

TO: Two Million Nine Hundred Eightv Seven Thousand Four Hundred Twentv Five Dollars and 
00/100 ($2.987 .425.00) 

The Increase of said bond penalty shall be effective as of the 26th day of Julv, 2006, and does 
hereby agree that the continuity of protection under said bond subject to changes in penalty shall 
not be impaired hereby, provided that the aggregate liability of the above mentioned bond shall not 
exceed the amount of liability assumed by it at the time the act and/or acts of default were 
committed and in no event shall such liability be cumulative. 

Signed, sealed and dated this 26th day of Julv, 2006. 

WILLIAMSON EN 

anv of America 
SURETY 

BY:_-----r'~~=<--.!L....'------4':,,L.::::l,.,,C::::::::=·~_12_-=·.:_' -
Janice Fennell, ATTORNEY-IN-f,'ACT 



R20956r PAUL 
(RAVELERS 

WAANJNG:THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 

POWER OF ATTORNEY 

Farmington Casualty Company 
Fidelity and Guaranty Insurance Company 
Fidelity and Guaranty Insurance Underwriters, Inc. 
Seaboard Surety Company 
St. Paul Fire and Marine Insurance Company 

St. Paul Guardian Insurance Company 
St. Paul Mercury Insurance Company 
Travelers Casualty and Surety Company 
Travelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

Attorney-In Fact No. 
215302 Certificate No. Q Q Q 5 6 5 3 9 4 

KNOW ALL MEN BY THESE PRESENTS: That Seaboard Surety Company is a corporation duly organized under the laws of the State of New York, that St. Paul 
Fire and Marine Insurance Company, St. Paul Guardian Insurance Company and St. Paul Mercury Insurance Company are corporations duly organized under the laws 
of the State of Minnesota, that Farmington Casualty Company, Travelers Casualty and Surety Company, and Travelers Casualty and Surety Company of America are 
corporations duly organized under the laws of the State of Connecticut, that United States Fidelity and Guaranty Company is a corporation duly organized under the 
Jaws of the State of Maryland, that Fidelity and Guaranty Insurance Company is a corporation duly organized under the laws of the State of Iowa, and that Fidelity and 
Guaranty Insurance Underwriters, Inc. is a corporation duly organized under the laws of the State of Wisconsin (herein collectively called the "Companies"), and that 
the Companies do hereby make, constitute and appoint 

Richard C. Rose, Jeremy C. Rose, and Janice Fennell 

of the City of _ _,'-"""""'"":----,----,----,-:--· State of Tena.essee , their true and lawful Attorney(s)-in-Fact, 
each in their separate capacity if more than one is named above, to sign, execute, seal and acknowledge any and all bonds, recognizances, conditional undertakings and 
other writings obligatory in the nature thereof on behalf of the Companies in their_business oLguaranteeing the fidelity of persons, guaranteeing the perfonnance of 
contracts and executing or guaranteeing bonds and undertakings required or \\~~~;in aobfions \~ceedings allowed by law. 

-0 ~ ,-,.,~ . -, "') 
l',. '"- 1-\ ,., ''-'. ·" ""~' ~')O "'-1 - \~ ,-,,i)-' 

..... '¢, .-C""""i ,,._ 't"'1<- 1 
WITNESS WHEREOF, the Companies have caused this inslf.ll_ll,lbnt. tObe .sjjned and the4-"~orporate seals to be hereto affixed, this _____ 3_s_t ____ _ 
, 0 f March 2006 <{''\.~\.• ~ •,'"'; '- .. -;:"\"<-• 

J ' • ., ,~ '\" ~ ~ 

State of Connecticut 
City of Hartford ss. 

.d,}~\. . ;0. . ;(:,'. 
Farmington Casualty ~01:iJpanY_..-<\,'\ 0 ~~ 
Fidelity and Guaranty :'t:n~ra,nce Gompany, 0 ► 
Fidelity and Guaranty lnsul'~~J1"Underwi!furs, Inc. 
Seaboard Surety Company 
St. Paul Fire and Marine Insurance Company 

~ 
~ 

By: 

St. Paul Guardian Insurance Company 
St, Paul McrcurJ' Insurance Company 
Travelers Casualty and Surety Company 
Travelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

On this the 31st day of March 2006 , before me personally appeared George W. Thompson, who acknowledged 
himself to be the Senior Vice President of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance Underwriters, 
Inc., Seaboard Surety Company, St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance Company, Travelers 
Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States Fidelity and Guaranty Company, and that he, as such, being 
authorized so to do, executed the foregoing instrument for the purposes therein contained by signing on behalf of the corporations by himself as a duly authorized officer. 

T..., Witness ½'hereof, I hereunto set my hand and official seal. 
( Commission expires the 30th day of June, 2006. \... Marie C. Tetreault, Notary Public 

'...... 

58440-9·05 Printed in U.S.A. 

WARNING: THIS POWER OF ATTORNEY rs INVALID WITHOUT THE RED BORDER 
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WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 

Jrney is granted under and by the authority of the following resolutions adopted by the Boards of Directors of Farmington Casualty Compa;y, Fidelit; 
,1surance Company, Fidelity and Guaranty Insurance Underwriters, Inc., Seaboard Surety Company, St. Paul Fire and Marine Insurance Company, 

~dian Insurance Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of 
,.nd United States Fidelity and Guaranty Company, which resolutions are now in full force and effect, reading as follows: 

JLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President, any Vice President, any Second Vice 
/sident, the Treasurer, any Assistant Treasurer, the Corporate Secretary or any Assistant Secretary may appoint Attorneys-in-Fact and Agents to act for and on behalf 

,Jf the Company and may give such appointee such authority as his or her certificate of authority may prescribe to sign with the Company's name and seal with the 
Company's seal bonds, recognizances, contracts of indemnity, and other writings obligatOI}' in the nature of a bond, recognizance, or conditional undertaking, and any 
of said officers or the Board of Directors at any time may remove any such appointee and revoke the power given him or her; and it is 

FURTHER RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice President may 
delegate all or any part of the foregoing authority to one or more officers or employees of this Company, provided that each such delegation is in writing and a copy 
thereof is filed in the office of the Secretary; and it is 

FURTHER RESOLVED. that any bond, recognizance, contract of indemnity, or writing obligatory in the nature of a bond, recognizance, or conditional undertaking 
shall be valid and binding upon the Company when (a) signed by the President, any Vice Chainnan, any ExecULive Vice President, any Senior Vice President or any Vice 
President, any Second Vice President. the Treasurer, any Assistant Treasurer, the Corporate Secretary or any Assistant Secretary and duly attested and sealed with the 
Company's seal by a Secretary or Assistant Secretary; or (b) duly executed (under seal, if required) by one or more Attorneys-in-Fact and Agents pursuant to the power 
prescribed in his or her certificate or their certificates of authority or by one or more Company officers pursuant to a written delegation of authority; and it is 

FURTHER RESOLVED, that the signature of each of the following officers: President, any Executive Vice President, any Senior Vice President, any Vice President, 
any Assistant Vice President, any Secretary, any Assistant Secretary, and the seal of the Company may be affixed by facsimile to any power of attorney or to any 
certificate relating thereto appointing Resident Vice Presidents, Resident Assistant Secretaries or Attorneys~in-Fact for purposes only of executing and attesting bonds 
and undertakings and other writings obligatory in the nature thereof, and any such power of attorney or certificate bearing such facsimile signature or facsimile seal shall 
be valid and binding upon the Company and any such power so executed and certified by such facsimile signature and facsimile seal shall be valid and binding on the 
Company in the future with respect to any bond or understanding to which it is attached. 

I, Kori M. Johanson, the undersigned,Assistant Secretary, of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance 
Underwriters, Inc., Seaboard Surety Company, St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance 
Company, Travelers Casualty and Surety Company, Travelers Casualty and Suretr~0n{pal} __ :rifAmerica;ind United States Fidelity and Guaranty Company do hereby 
certify that the above and foregoing is a true and correct copy of the Power o1:i..f,'itbrney:-ex~cu'ted by ifu4'Companies, which is in full force and effect and has not been 
revoked. ~ ~~ ~~'?.,,._ ~\ ~v· 

":\~ t,,: '"~"I . "'~~ ' <. '\) " <J'"--' r v ,cJt.V· 
"'~ \. 1. ,~ ~ \::'"" 26TH JULY 06 

TESTIMONY WHEREOF, I have hereunto set my hand an_dilfijxed the--si!ats Of said~omJ)anies this ____ day of ___________ , 20 
~t;,_► ~'V;.'Y~<_-t"'t---'v--yr "'\\ 

~ 
~ 

. ~' ~\:> 'j. ';i'.'--" 0 . "(; .. ,;,::,'t k'\ ',. ,,,/'\;;.'> ,~0.."-
,,. q, " ,:"' -...) ~ -t.-t,\--;. :11 "¾" Kori M. Johans 

To vcri_fy the authenticity of this Power of Attorney, call 1 ~800-421-3880 or contact us at www.stpaultravclcrsbond.com. Please refer to the Attorney-In-Fact number, 
the above-named individuals and the details of the bond to which the power is attached. 

WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 
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Illinois Department of 
Natural Resources 
One Natural Resources Way • Springfield, Illinois 62702-1271 
http ://dnr.state.il. us 

Mr. James R. Morris 
Williamson Energy, LLC 
P.O. Box 1829 
Marion, IL 62959 

Re: Permit No. 375 
Insignificant Revision No. 2 

Dear Mr. Morris: 

July 18, 2006 

Rod R. Blagojevich, Governor 

Sam Flood, Acting Director 

The appropriate Department technical staff have reviewed the proposed change dated May 25, 2006, and supplemental information dated June 8, 2006, submitted by Williamson Energy, LLC for the Pond Creek#! Mine. The permittee has requested approval to construct an administrative office and install an access road tunnel under a section of the railroad loop track. Since this operation is not currently approved, it will constitute a change to the approved plan. Insignificant permit revisions are allowed under 62 Ill. Adm. Code l 774.13(b)(2). 

The Department has determined the proposed alteration is in compliance with 62 Ill. Adm. Code 1700 - 1850, and is insignificant and hereby exempts the permittee from submitting a permit revision· application in accordance with Section l 774.13(b)(2). The Department grants permission for the construction of the office building and access road tunnel. 

The bond for the area will be $42,600.00. Copies of bond form SCML-2 have been enclosed for your use. 

All conditions and provisions contained in the approved permit also apply to this revision. Approval from this agency does not relieve the permittee from obtaining approval from other agencies requiring such. 

Please submit two additional copies of your request letter and maps to Ronald Morse, Illinois Environmental Protection Agency, 2309 West Main Street, Marion, Illinois 62959. 
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Mr. James R. Morris 

Permit No. 3 7 5 

Insignificant Revision No. 2 

Page 2 

Should you have any questions, please contact Darin Martin at our Benton office. 

SKF:DM:gr 

Enclosure (SCML-2) 

cc: D. Martin 

OSMRE 

R. Morse / 
J. Plumley 

07071312.wpd 

Sincerely, 

/#tli~ 
Scott K. Fowler, Supervisor 

Land Reclamation Di vision 
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SENDER:°COMPLE7ETH/SSECT/ON ', .ii ,.: 
. . . 

■ Complete items 1, 2, and 3. Also complete 

item 4 if Restricted Delivery is desired. 

■ Print your name and address on the reverse 

so that we can return the card to you. 

■ Attach this card to the back of the mailpiece, 

or on the front if space permits. 

C. Date of Delivery 

N 
D. Is de=i,,.. dp ~erit.Jrom item 1? 

,. ' 
If YE nter delivery a dress below: 

'a., ) ' 
("'( \\\\ \ \I '1\1\l,% : ;· 

\ \ Jen 
\ ·~- ./4C:,-:1 

. ' / 

3. ~=rvice Tyo~/" 
ll'\Certlfied Mail D Express Mail 

D Yes 
0 No 

D Registered i!°'Retum Receipt for Merchandise 

D Insured Mail Et C.0.D. 

4. Restricted Delivery? (Extra Fee) D Yes 

2. Article Number 

(Transfer from service labeV 7 □□ 5 311 □ □□□ 1 6139 1772 

PS Form 3811 , February 2004 Domestic Return Receipt 102595-02-M-1540 
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( 
AllianceO 

Consulting, Inc. 
Engineers · Constructors · Scienti.sts 

Mr. Scott Fowler 
IDNR - Office of Mines and Minerals 
Land Reclamation Division 
One Natural Way 
Springfield, IL 62702-1271 

July 6, 2006 

Insi!mificant Permit Revision 
Williamson Energv. LLC - Permit No. 375 

Pond Creek Mine No. 1 
Williamson Countv. Illinois 

Dear Mr. Fowler: 

Project No. B06-141-1413 

Per a request from Mr. Darin Martin and on behalf of our client, Williamson Energy LLC, Alliance 

Consulting, Inc. is submitting one copy of the supplemental information submitted to Mr. Martin on 

June 8, 2006. This information is for the above referenced application and the purpose of the 

insignificant permit revision to address changes to the reclamation estimate for the Administration 

Building and the access road tunnel. The supplemental information was submitted after phone 

conversation with the review engineer and the additional information is associated with the access road 

shown on the plan view map. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

() - ,. . 

~1,1¥ 
,, Stephen M. SutpC",_) 

Project Manager 

SMS:wmb 
Enclosures 

cc: Darin Martin per email 

FILE: 06141 -04 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Darin Martin 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Land Reclamation Division 
503 E. Main, FL 001 
Benton, IL 62812 

June 8, 2006 

Insignificant Permit Revision 
Administration Building and Tunnel 

Williamson Energy, LLC - Permit No. 375 
Pond Creek Mine No. 1 

Williamson County. Illinois 

Dear Mr. Martin: 

Project No. B06-141-l 413 

Enclosed, please find three copies of supplemental information for the above referenced application. 
This information is being submitted after phone conversations with the review engineer and the 
additional information is associated with the access road shown on the plan view map. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, !NC. 

Ii u ll/ 
Stephen M. S~n,hin 
Project Manager 

SMS:wmb 
Enclosures 

7 

cc: James Plumley, Mach Mining w/enclosures 

FILE: 06 I 41-03 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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Transportation Facilities 

I) Provide a detailed description on mining operations map or other map and show location of the 
following: 

a) Proposed road(s), conveyor system(s), or rail system. 

b) Related sediment control facilities. 

c) Earth borrow locations and/or locations for deposition of excess excavation. 

RESPONSE: Refer to Refer to Map 6 SF, Operations Plan Map. 

2) Provide specifications and plan-profiles of existing gradeline, proposed road centerline, ditch flow lines, 
road cut, fill embankment, culvert, bridge and drainage structures. Provide typical cross sections where 
appropriate. 

RESPONSE: Topsoil will be removed from the road surface area and stored along the road as a 
berm. The access road will be prepared by compacting the sub-grade, where necessary, to provide a 
solid base and surfaced with crushed stone to prevent rutting and protect the road surface from 
erosion. Previously proposed culverts for the railroad loop will be utilized for the access road too. 
Refer to Refer to Map 6 SF, (Road Details). 

3) For all transportation facilities to be constructed, provide construction details for all sediment control 
facilities to be constructed to prevent additional contributions of suspended solids to streamflow or to 
runoff outside the permit area. 

RESPONSE: The proposed access road will not be constructed in an area where adverse impacts 
to streamflow can occur. The access road will be prepared by compacting the 
subgrade, where necessary, to provide a solid base and surfaced with crushed stone 
to prevent rutting and protect the road surface from erosion. Conditions arising on 
transportation facilities which might adversely impact suspended solids in 
streamflow will be handled on a site specific basis as the need arises. Such measures 
will include, but not be limited to, the construction of straw bale dikes, riprap check 
dams or silt fences to control sediment and erosion during construction activities. 

4) Discuss the revegetation of ditch and borrow areas involved in construction. 

RESPONSE: NIA 

5) Discuss the estimated life of each facility and how materials will be removed when the facility becomes 
inactive. 

RESPONSE: The access road will be for the life-of-mine service. The estimated life of the mine is 
approximately 20 years. Road surface material will be removed and disposed of in a 
proper manner. 
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1 

ATTACHMENTV.1.B 
RECLAMATION ESTIMATE 

PERMIT No. 375 
MINE SLOPE AND REMOTE VENT SHAFTS 

Number Width Length Height Description Units Price COST 

Administrative Bldg {as approved in Pennit) 1 36 70 14 PreFab Metal Bldg 1306.7 Cu Yd 0.1 $131 

Admin Bldg Foundation (as approved in Permit) 1 36 70 1 PreFab Bldg Pad 280 Sq Yd 0.85 $238 

TOTAL (as approved) $369 

Administrative Bldg (being constructed} 1 41 150 16 Wooden/Brick Veneer Bldg 3644.4 Cu Yd 0.1 $364 

Admin Bldg Foundation (being constructed) 1 41 150 0.5 Concrete Slab 113.9 Cu Yd 26 $2,961 

Access Road Tunnel Footers 2 4 110 2 Strip Footers 65.2 Cu Yd 26 $1,695 

Access Road Tunnel 1 34.34 70 1 PreFab Reinforce Concrete 89.0 Cu Yd 26 $2,315 
Access Road 1 30 2290 1 2544.4 Cu Yd 1.5 $3,817 

REVISED TOTAL $11,152 

DIFFERENCE IN RECLAMATION TOTAL $10,783 
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( 

AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Darin Martin 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Land Reclamation Division 
503 E. Main, FL 001 
Benton, IL 62812 

May 25, 2006 

Request for Insignificant Permit Revision 
Williamson Energy, LLC - Permit No. 375 

Pond Creek Mine No. 1 
Williamson County. Illinois 

Dear Mr. Martin: 

Project No. B06-141-1413 

On behalf of our client, Williamson Energy, LLC, Alliance Consulting, Inc. is submitting three copies 

of an insignificant permit revision to address changes to the reclamation estimate for the 

Administration Building and the access road tunnel. Please refer to the enclosed Insignificant Permit 

Revision narrative, a revised reclamation estimate spreadsheet and a plan view map. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

tcph:':suF 
Project Manager 

SMS:wmb 
Enclosures 

cc: James Plumley, Mach Mining w/enclosures 

FILE: 06141-02 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813~9502 • TELE: (304) 255~0491 • FAX: (304) 255-4232 
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Williamson Energy LLC 
Permit 375 
Pond Creek 1 

Insignificant Permit Revision 

Description 

The purpose of this IPR is to address changes to the site plan and reclamation estimate. Mach Mining 

LLC, the contractor for Williamson Energy LLC, is preparing to construct an Administration Building 

which will be larger and of a different type of construction than the building original proposed for 

Permit 3 7 5. The new building will be constructed on a concrete slab foundation and will be a wooden 

structure with a brick veneer front. Another operational change is an access road tunnel under the 

proposed railroad loop track. Due to safety requirement and concerns, ingress and egress into the 

mine/preparation plant/refuse areas can not be block. A pre-cast concrete tunnel will be placed on the 

permit for access to the mine facilities area. 

A revised reclamation estimate for the mine site and a map showing the Administration Building and 

tunnel has been included in this IPR. 
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Number Width 

Administrative Bldg (as approved in 1 36 Permit) 

Admin Bldg Foundation (as 1 36 approved in Permit) 

Administrative Bldg (being 1 41 constructed) 

Admin Bldg Foundation (being 1 41 constructed) 

Access Road Tunnel Footers 2 4 Access Road Tunnel 1 34.34 

DIFFERENCE IN RECLAMA T/ON TOTAL 

ATTACHMENT V.1.B 
RECLAMATION ESTIMATE 

PERMIT No. 375 
MINE SLOPE AND REMOTE VENT SHAFTS 

Length Height Description Units Price COST 
70 14 Prefab Metal Bldg 1306.7 Cu Yd 0.1 $131 

70 1 Prefab Bldg Pad 280 Sq Yd 0.85 $238 

TOTAL (as approved) 

150 16 Wooden/Brick 3644.4 Cu Yd 0.1 $364 Veneer Bldg 

150 0.5 Concrete Slab 113.9CuYd 26 $2,961 

110 2 Strip Footers 65.2 Cu Yd 26 $1,695 70 1 Prefab Reinforce 89.0 Cu Yd 26 $2,315 Concrete 

REVISED TOTAL 

$369 

$7,335 

$6,966 
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DOCUMENT 

101 
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STATE OF ILLINOIS 

ENVIRONMENTAL PROTECTION AGENCY 

Subject: Williamson Energy, LLC -Pond Creek Mine No. I 

Data: Log No. 2380-06 and 2380-06-A 

Reviewed by: I. Ward Date: 03/07/19 

Log No. 2380-06 and 2380-A ⇒ IBR No. 5 to OMM Permit No. 375. 

Log No. 2380-06 and 2380-06-A 

• IBR No. 5 to OMM Permit No. 375 requests the addition of9.71 acres. 
• IBR area located in Sections 13, Township 8 South, Range 3 East, Williamson 

County. 
• IBR is for support facilities to ensure mine ventilation at the mine. 
• Runoff from the area approved herein should be controlled by two temporary catch 

basins, silt fence, mulching, seeding, vegetation, rock check dams, erosion control 
blankets, etc. 

* Action: Reference Log Nos. 2380-06 and 2380-06-A in CA as additional pennit acreage. 
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Illinois Department of 
Natural Resources Rod R. Blagojevich, Governor 

cine Natural Resources Way • Springfield, Illinois 62702-1271 
http://dnr.state.ii.us 

Sam Flood, Acting Director 

Mr. James R. Morris 
Williamson Energy, LLC 
P.O. Box 1829 
Marion, IL 62959 

Re: Permit No. 375 

November 9, 2006 

Non-Contiguous Incidental Boundary Revision No. 5 

Dear Mr. Morris: 

r.,,,r-, 
! 

,. 
IL 

The appropriate Department technical staff have reviewed .the proposed incidental boundary 
revision dated July 17, 2006, and supplemental information.dated October 12, 2006, submitted 
by Williamson Energy, LLC for Pond Creek No. 1 Mine, Permit No. 375. The request would add 
9.71 acres to conduct surface coal mining activities. The additional acres would be used for 
support facilities such as mine shafts and ventilation fan, two sediment basins and soil storage. 

The Department finds Williamson Energy, LLC has demonstrated in its request, and field 
inspections by the Department's field representative have confirmed that these areas (9.71 acres) 
meet the requirements for an incidental boundary change as outlined in 62 Ill. Adm. Code 
l 774.13(d). Section l 774.13(d)(6) publication requirements have been met. 

62 Ill. Adm. Code 1817.46( e) allows the Department to grant exemptions from the requirement 
to pass all disturbed drainage through a siltation structure if the disturbed area within the total 
disturbed area is small; and 

Alternate sediment control measures as described in Section l 8 l 7.45(b) are used in lieu of a 
siltation structure; and the permittee demonstrates that siltation structures are not necessary for 
drainage from the disturbed area to meet the effluent limitations and water quality standards for 
the receiving waters set forth in 1817 .42. 

The Department has determined that the area delineated meets the criteria established in Section 
l 817.46(e) and hereby grants an exemption from the use of a sedimentation pond. 

The proposed permit area is within one hundred feet of the outside right-of-way line of public 
roads in Williamson County, described as follows: 

Locust Grove Road located in Section 9, Township 8 South, Range 4 East. 

' ' 

Printed on recyi,:led. uml recyclable paper 
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Alliance LI 

Consulting, Inc. 
Engineers • Constructors • Scientists 

INCIDENTAL BOUNDARY 
REVISION APPLICATION 

FOR PERMIT NO. 375 

WILLIAMSON COUNTY, IL 
POND CREEK MINE NO. 1 

Prepared for 

WILLIAMSON ENERGY LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B06-142-1413 

L 3 8 
~ ol~-0-__ -'6 30- GG 

JUL y 2006 ID fc 1" c-"\ 'i'."111()) 
AUG 2 5 2006 

Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 
Beaver, WV 25813-9502 

Telephone: (304) 255-0491 
Fax: (304) 255-4232 

Raleigh, NC 
5825 Triangle Drive 
Raleigh, NC 27607 

Phone: (919) 861-2267 
Fax: (919) 341-2151 
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INCIDENTAL BOUNDARY 
REVISION APPLICATION 

FOR PERMIT NO. 375 

WILLIAMSON COUNTY, IL 
POND CREEK MINE NO. 1 

Prepared for 

WILLIAMSON ENERGY LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B06-142-1413 
JULY2006 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Darin Martin 
ILLINOIS DEPARTMENT 
OF NATURAL RESOURCES 
Land Reclamation Division 
503 E. Main, FL 001 
Benton, IL 62812 

July 17, 2006 

Request for Incidental Boundary Revision 
Williamson Energy LLC - Permit No. 375 

Pond Creek Mine No. 1 
Williamson County. Illinois 

Dear Mr. Martin: 

Project No. B06-l 42-l 413 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting an original 
and two copies of an incidental boundary revision to add a ventilation bleeder shaft for the proposed 
mine projections. Please refer to the enclosed incidental boundary revision narrative, a revised 
reclamation estimate spreadsheet and associated maps. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIAJCE CONSULT~NGf C. 

/fbfflrF 
/Stephen M. Sutphin' 

Project Manager 

SMS:wmb 
Enclosures 

cc: James Plumley, Mach Mining w/enclosures 

FILE: 06142-01 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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PART I 
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State of Illinois 
Department of Natural Resources 

Office of Mines and Minerals 
Land Reclamation Division 

One Natural Resources Way 
Springfield, IL 62702-1271 

APPLICATION FOR SURFACE COAL MINING AND RECLAMATION OPERATIONS 
INCIDENTAL BOUNDARY REVISION IBR-1 

PART I 

DATE: --~---'A--'.\=4"'---=-· -A-----'lo"""-+-, ----"d-'-----0"--0-----'/-­

NOTICE: This state agency is requesting disclosure of information that is necessary to accomplish 

the statutory purpose as outlined under Ill. Rev. Stat. 1987 Ch. 96 1/2, par. 7901.01 et seq. 

Disclosure of this information is voluntary, however failure to comply may result in this form not 

being processed. This form has been approved by the Forms Management Center. 

I) A) General Information 

(l)(We )(The) Williamson Energy LLC 
(Name of Company, Corporation, Partnership or Individual) 

430 Haroer Park Drive. Becklev. WV 25801 
(Address) 

(304) 255-7458 
(Telephone Number) 

hereby submit application for an Incidental Boundary Revision to Permit --~3'---'7~5'---

Name of Mine Pond Creek No. 1 

MSHA No. -~1"--'1'----"'03""'1'---4'--"J----

I, -----------"'Ja"m-'-""es"""'R"".~M'-"o""rr"'--"is,__ _____________ under penalty 
(vice president or his duly authorized representative under the existing pennit) 

of perjury declare that all information provided in this application is true and correct to the best of 

my knowledge. 

President 
Sig1 ature Title 

Surface Area: V 

ADDITIONAL ACRES REQUESTED 9.71 EXISTING PERMIT ACREAGE 546.57 
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B) Indicate the type of disturbance and associated acreage. 

Type of Disturbance Existing Permit IBR Total 

Area Stripping 20.13 0.00 20.13 

Mine Waste Areas 277.39 0.00 277.39 

Processing Areas 

& Support Facilities 71.21 9.71 80.92 

Access, Haul Roads 
& Transport Facilities 18.16 0.00 18.16 

Soil Storage Areas 59.18 0.00 59.18 

Diversions 32.85 0.00 32.85 

Coal Recovery 
(Gob & Slurry) 0 0.00 0 

Other 30.46 0.00 30.46 

Not to be Disturbed 37.19 0.00 37.19 

2) A) Provide name and address of every legal or equitable owner of record of the !BR 

area. 

RESPONSE: Refer to Attachment Part I-2-A. 

B) Provide name and address of the owner of record for all surface and subsurface areas 

contiguous to any part of the proposed !BR area. 

RESPONSE: Refer to Attachment Part I.2.B. 

C) Show location of owners ofrecord of those lands, both surface and subsurface, 

included in or contiguous to the IBR area on premining land use map or another 

map, if necessary. 

RESPONSE: Refer to Map 6 SF. 

3) Provide name and address of any holder ofrecord ofleasehold interest for the !BR area. 

RESPONSE: Refer to Attachment Part I.3. 

4) Affidavits, Certifications 

A) Complete affidavit regarding applicant's legal right to enter and begin surface coal mining and 

reclamation operations in the IBR area and whether that right is the subject of pending 
litigation. Identify the documents upon which affidavit is based by type and date of execution 

and identify specific lands to which each document pertains and explain the legal rights claimed 

by the applicant (1778.IS(a)). If the private mineral estate to be mined has been severed from 

the private surface estate, provide copies of the documents required under Section 
1778.IS(B)(l)-(3). On the permit map or other designated map show the boundaries of land 



R20979

within the permit area upon which the applicant has the legal right to enter and begin surface 

mining activities. 

RESPONSE: Refer to Attachment Part I.4.A. 

B) Complete certification for engineering aspects of the application. In addition to the general 
certification, three specific certifications are included which are applicable only if the box in 

front of each is marked. The first two cover special permit requirements and should be marked 

only when they occur for the proposed permit. The third certification covers the Illinois 
Environmental Protection Agency permit requirements. In most cases, an Illinois registered 
engineer will be required to certify IEP A permit requirements. Except as otherwise provided all 

maps, plans and cross-sections included in the permit application shall be prepared by, or under 

the direction of, and sealed by a qualified registered professional engineer licensed under the 
Illinois Professional Engineering Act, a qualified registered structural engineer licensed under 

the Illinois Structural Engineering Act or if authorized by state law, a qualified registered 

professional land survey or licensed under the Illinois Land Surveyors Act with assistance from 

experts in related fields. 

RESPONSE: Refer to Attachment Part I.4.B. 

5) Areas Designated Unsuitable for Mining 

A) Does proposed !BR area include-· 

(I) Lands within boundaries of the National Park System, National Wildlife Refuge System, 

National Recreation Areas, etc. [Section 1761. ll(a)]? 

Yes ____ No _ _,Xe,_ __ 

(2) National forest land? 

Yes ____ No -~X'-'----

(3) Any land which will adversely affect any publicly-owned park or places included in or 

eligible for listing in the National Register of Historic places, etc. [per 62 Ill. Adm. Code 

1761.11 (a)(3) or Section 10, (B)(C) of the SCM-1? 

Yes ____ No _...,X"'----

Ifyes, complete Part II, Section 10, (B) & (C) of the SCM-1 or the UCM-1 Application. 

(4) Any public roads which are to be removed, relocated or temporarily closed? 

Yes ____ No _..;X.,_ __ 
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Indicate on the pre-mining land use map or other designated map the location of the public 
roads and attach a copy of the written agreement from the appropriate authority 
authorizing the relocation, removal or temporary closure. Describe the measures to be used 
to insure that the interest of the public and land owners affected will be protected. 

B) Will proposed !BR area be located --

(I) Within I 00 feet of the right-of-way line of any public road? 

Yes -LX"------ No ___ _ 

If yes, explain proposed procedure for complying with regulation section 1761.1 l(d), 
including request for variance, ifrelevant. Provide location of public roads on pre-mining 
land use map or other designated map. Describe the measures to be used to insure that the 
interest of the public and land owners affected will be protected. 

RESPONSE: A variance is requested to affect acreage within 100 feet of the outside right of way 
of Locust Grove Road. Refer to Map 6 S.F., Operations Plan Map (Surface 
Facilities). The anticipated surface affects will be the construction, maintenance and 
use of: installation of a ventilation shaft, shaft cuttings catch basins and entrance to 
the shaft site. 

The public notice may provide for a public hearing in accordance with Section 
1761.14. The proposed public notice will include notice of affecting within 100 feet 
of the outside right of way of the aforementioned roads. The Department may 
provide a finding that the interests of the affected public and landowner will be 
protected as required by 1761.11 (d)(2)(B). 

The applicant will also obtain the necessary input and approvals from the owners of 
public roads where the aforementioned proposed surface mining affects will be 
within 100 feet of the outside right of way of public roads to further assure that 
surface mining affects will not interfere with visibility of traveling public, and 
driveway/access road entrances meet the requirements of the owner of the public 

road. 

(2) Within 300 feet measured horizontally from any occupied dwelling? 

Yes ____ No _~X~--

If so, is waiver provided meeting requirements of Section 1761.15? 

(3) Within 300 feet measured horizontally of any public building, school, church, community 

or institutional building or public park? 

Yes ____ No -~X"'----
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( 4) Within 100 feet measured horizontally of a cemetery? 

Yes ____ No _~X~--

C) Are valid existing rights (per 1761.11) claimed for any part of the !BR area? 

Yes ____ No _~X~--

If yes, provide documentation to substantiate claim. 

D) Provide a draft copy of the proposed newspaper notice and name of local newspaper of general 
circulation in which advertisement of the application will be published, per 62 Ill. Adm. Code 
l 774.13(d)(6). Certification of publication is to be furnished to the Department and must be 

received prior to Department approval of the !BR. 

RESPONSE: Refer to Attachment Part I.5.D. 
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PART I ATTACHMENTS 
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ATTACHMENT PART 1.2.A 
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Map Key ID Owners Address 

8409200-001 CHARLES SUMMERS 17376 THOMPSONVILLE ROAD 

8409200-002 WILLIAMSON DEVELOPMENT CO, LLC 430 HARPER PARK DRIVE 

Property Owners.xls\Att I. 2.A. 

City State 

THOMPSONVILLE IL 

BECKLEY WV 

Zip 

62890 

25801 

► ::I: 
~ 
[ 
(l) 

g_ 
>-< 
N 

>-
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ATTACHMENT PART 1.2.B 
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Propetty o,,.,_.,.,m\Au 1.2.B. 

-~ 
8410100-001 WILLIAMSON DEVELOPMENT LLC 430 HARPER PARK DRIVE BECKLEY WV 25801 INDEPENDENCE LAND CO., LLC 

8409200-002 WILLIAMSON DEVELOPMENT LLC 430 HARPER PARK DRIVE BECKLEY WV 25801 INDEPENDENCE LAND CO .. LLC 

8409200-008 WILLIAMSON DEVELOPMENT LLC 430 HARPER PARK DRIVE BECKLEY WV 25801 INDEPENDENCE LAND CO., LLC 

8409200-00 I CHARLES SUMMERS 17376 THOMPSONVILLE ROAD THOMPSONVILLE IL 62890 INDEPENDENCE LAND CO .• LLC 

8404400-005 JAMES E. ROPER 27420 BLUE RIDGE LANE SHOREWOOD MN 55331 INDEPENDENCE LAND CO., LLC 

~ 
WARRENTY DEED 

WARRENTY DEED 

WARRENTY DEED 

WARRENTY DEED 

WARRENTY DEED 

► §' 
a 
::r 
3 
g --iv 
bl 



R20987

ATTACHMENT PART I.3 
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Attachment Part I 3 

Provide name and address of any holder of record of leasehold interest for the !BR area. 

MINERAL OWNERS 

MINERAL GRANTOR 
OWNER OF DOCUMENT OF 

RECORD TYPE RIGHT 

Independence Land Deed AFC Coal Properties, Inc. 
Comnany, LLC 

SURF ACE OWNERS 

SURFACE GRANTOR 
OWNER OF DOCUMENT OF 

RECORD TYPE RIGHT 

Williamson Development Deed Four Boars Farms, LCC 

Comoany, LLC 
Williamson Development Deed RAG American Coal Holdings, 

Comnany, LLC Inc. 

Williamson Development Lease Charles Sommers 

Comnanv, LLC 
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ATTACHMENT PART 1.4.A 



R20990

Attachment 1.4.A 

(I) (-We) -----'J,,_,am"-'-"'e"'-s-"'R~. "-"M"'o"'rr"'is,__ _________________ _ 
(Individual or Individuals) 

under penalty of perjury declare on behalf of the applicant, Williamson Energy LLC 

that said applicant has valid documents which bestow upon the applicant a legal right to enter and 

commence surface coal mining and reclamation operations upon lands contained in the proposed 

IBR area, and such legal right is not in any way the subject of pending court litigation. 

Dated this -~<""e-~--___ day of ~Jtr 

OFFICIAL SEAL 
LYNNE ELLEN JONES 

NOTARY PUBLIC - STATE C:I' ILUNOIS 
MY COMMISSION EXPIRES: 04-27-07 
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ATTACHMENT PART 1.4.B 
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Attachment I.4.B. 

ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attachments, and 

supplements was done by me or under my direct supervision. 

I further certify to the best of my knowledge all such design is in accordance with all applicable 

local, state and federal laws, rules and regulations. I have placed an "X" in the box below if that 

item is relevant. 

D Whereas the Reclamation Plan calls for an alternative land use, I also certify the plans to 

conform to applicable accepted standards for adequate land stability, drainage, vegetative 

cover, and aesthetic design appropriate for the post-mining use of the site. 

D Whereas the operation proposes disposal of spoil or waste materials in areas other than 

mining workings or excavations, I also certify such fills are designed in accordance with 

recognized professional standards and all applicable laws. 

[]] Ce1iification of Illinois Environmental Protection Agency-35 Ill. Adm. Code 405.104(a) 

Permit. In my professional judgement, the plans and specifications submitted as paii of this 

application describe ai1 operation which will meet all applicable effluent and water quality 

sta11dards. I certify that I aJl.1 familiar with all of the plans, specifications, reports, and maps 

submitted as part of this application and that said plans, etc. are accurate insofar as,tJ;i..:v.,,, 
represent existing conditions. .,,,,''0010 E'l:''•,, 

...... t..: .......... J,. ,, .. ov..... ·• .. 0 ,,. 
~ •• •• '1,,,,,, = l \ -: 

Claudio E. Yon 
: : 062-050632 ·. :. 

062-050632 : * / LICENSED 1 : 
Illinois Reoistration Number (Seal) : \ PROFESS!ON.~L ; * :: 

0 ~ tfl ••• Er!Glf\'EER / :,": 
---... ;.,,.··.. ..··e::,,':' 
~ ...., •• .• o;._, -~ ,,·1)'-1!: ................ ~ ~-: 

Name 

#',8.r OF \L\.\~t,'.J,:.~ 
~A=ll~ian=c~e~C=o~11s~u~l~ti~n'"'g~-~In~c~·------- -~C~3~04~l=25~)~--~o~4~9~1 __________ ,,,,,,,,nn• 

Finn Phone Number 

124 Philpott Lane. Beaver. West Virninia 2580 I 

Signature Date 
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( 

ATTACHMENT PART 1.5.D 

( 
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Attachment I.5.D. 

PUBLIC NOTICE 

Pursuant to the Surface Coal Mining Land Conservation and Reclamation Act (P A-81-1015, as 

amended) and the Rules and Regulations of the Act, Williamson Energy LLC, 430 Harper Park 

Drive, Beckley, WV 25801 hereby gives notice that on ____________ 2006, 

an incidental boundary revision (IBR) has been submitted to the Illinois Department of Natural 

Resources, Office of Mines and Minerals, Land Reclamation Division, One Natural Resources 

Way, Springfield, IL 62702-1271. The IBR application is for 2.03 acres located in Williamson 

County., T8S, R3E, Sec 13, and along portions of the Liberty School Road in the southwest 

quarter of Sec 11 and along the northern boundary of Sect. 14. 

Approval is also requested to operate within 100 feet of the outside right-of-way of public roads 
(Liberty School Road and Williams Prairie Road and) which are located as follows: 

Locust Grove Road along the eastern side of the northeast quarter of Section 9, Township 
8 South, Range 4 East; 

Activities will include developing an entrance to a ventilation fan site. Excavation of the site is 

proposed within 100' of the outside right-of-way of the above referenced road. 

Copies of the application are on file with the Illinois Department of Natural Resources, Office of 

Mines and Mineral, 503 East Main St., Benton, Illinois 62812, and the Springfield, Illinois 

Office. 

Copies of the application are on file with Illinois Department of Natural Resources, Office of 

Mines and Minerals. Written comments concerning the operations should be addressed to the 

Office of Mines and Minerals, Land Reclamation Division at the address above, no later than 7 

days from the date of this notice. 
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PART II 
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PARTII 

PREMINING INFORMATION 

Premining information is to be displayed on premining land use map unless otherwise indicated. 

I) Describe how the IBR area perimeter will be marked and discuss the method or system employed to 

locate permit area perimeter and set markers along it. Designate a reference point outside the IBR 

area if different then the original permit. Provide a description of the reference point and a sketch 

relating the reference point to the IBR area perimeter. 

RESPONSE: The perimeter of the permit area will be delineated by using PVC or metal post and 
the posts will be located within eye sight of one another. A reference point will be 
located at the approximately 0.23 miles east of the intersection of Thompsonville 

Road and Locust Grove Road. 

2) Explain and locate areas where the IBR is contiguous to an existing permit. 

RESPONSE: The IBR area will be located south side of the Locust Grove Road and approximately 

1236 feet east of the intersection of Locust Grove Road and Thompsonville Road. 

3) Give the acreages of each land use within the proposed IBR and existing permit area, employing land 

use categories of Section 1701.5 listed below, and delineate on premining land use map existing land 

uses in the proposed permit area and adjacent to it. Include on the premining land use map the 

location of all buildings and identify the current use of these buildings. 

4) 

Pre-Mine Land Use Existing Permit IBR Total 

Cropland 441.52 9.71 451.23 

Pasture land 0 0 

Grazing land 0 0 

Forestry 101.86 101.86 

Residential 2.55 2.55 
Industrial/Commercial 
Recreation 0 0 

Fish and Wildlife Habitat 0 0 

Developed Water Resources 1.44 1.44 

Undeveloped land 0 0 

Soils Information Map 

A) Does the submitted soils map represent a map developed by the National Resources 

Conservation Service (NRCS)? 

Yes ___ No_~X~_ 

If no, explain. 

0 
0 

101.86 
2.55 

0 
0 

1.44 

0 
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RESPONSE: Refer to the Soil Resources Analysis Plan being submitted as Attachment II.4. 

B) Delineate on the soils map(s) the area which will incur actual mining (removal of overburden 

and/or deposition of overburden for the extraction of coal). 

RESPONSE: Removal of overburden or deposition of overburden for the extraction of coal will 
not occur on the IBR area. 

C) Are any of the identified map units correlated as prime farmland by NRCS criteria? 

Yes X No. ___ _ 

If yes, explain and provide documentation to meet the requirements of Section 

1785 .17, if a determination for grandfathering and/or negative determination is 

sought. If prime farmlands exist which will not meet the exemption criteria 
described above, the approved prime farmlands restoration plan must be followed. 

RESPONSE: Refer to the Soil Resources Analysis Plan being submitted as Attachment II.4. 

D) Submit, by completing soils information chart, acreage totals of each map unit (soil type and 
slope classification) and land use capability classes in the !BR area and the percent slope range of 

each lettered slope classification used on the soil map. 

RESPONSE: Refer to the Soil Resources Analysis Plan being submitted as Attachment II.4. 

E) Provide, by completing soil information chart, acreage for each of the map units of high 
capability land (including grandfathered and negatively determined prime farmland) and non­

cropland capability land with respect to areas which will be mined and areas which will incur 

other forms of disturbance (i.e., roads, ditches, etc.). Identify and provide map unit acreage 

values, if any, for areas which will not be disturbed. 

RESPONSE: Refer to the Soil Resources Analysis Plan being submitted as Attachment II.4. 

F) Are selected overburden materials proposed to be used in lieu of or as a supplement to the A­

horizon? 

Yes ___ No_~X~--

If yes, provide the appropriate information required under 1780. 18(b )( 4)/1784. l 3(b )( 4). 
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PART II ATTACHMENTS 
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ATTACHMENTPARTII.4. 
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Soil Tech, Inc. 
Soil & Environmental Services 

April 28, 2006 

Mr. Claudio Yon 
Alliance Consulting, Inc. 
124 Philpott Lane 
Beaver, West Virginia 25813 

RE: Pond Creek Mine #1 
Permit #375 - Return Air Shaft Area 

Soil Resources Analysis Plan 
Williamson County, Illinois 

Dear Mr. Yon: 

5144 W. Timberwood 
Newburgh, IN 47630 
Office: (812) 858-7003 
Fax: (812) 858-0888 

Soil Tech has been requested to prepare this Soil Resources Analysis Plan for the 

new return air shaft area being permitted on the south side of Locust Grove Road 

about 3.7 miles east of the preparation plant. A soils map has been prepared for a 

larger area than will be permitted to ensure adequate coverage of the soils 

information. 

The purpose of this soil resources plan is to provide a soils map of the area and 

compile available soils data for the mapped series. In addition, topsoil thickness 

was measured to provide site-specific data on which to base planning decisions. 

Call if you have questions or need additional information on the plan. 

Sincerely, 
Soil Tech, Inc. 

0aA-I~ 
David S. Ralston, Ph.D., CPAg/SSc 

President 
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WILLIAMSON ENERGY, LLC 

POND CREEK MINE #1 

PERMIT#375 

Return Air Shaft Area 

Soil Resources Analysis Plan 

April 28, 2006 

Prepared by 

Soil Tech, Inc. 
Newburgh, Indiana 47630 

812-858-7003 
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1.0 Introduction 

Soil Resources Analysis Report 
Pond Creek Mine #1 - Permit #375 

Return Air Shaft Area 
April 28, 2006 

Pond Creek Mine #1 is located about 4 miles east of Johnston City, 
Illinois. The new surface facilities for the underground operation are being 
built south of Dean Road between Liberty School Road and Dwina Road. 
The return air shaft will be installed about 3. 7 miles to the east of the main 
slope entry on the south side of Locust Grove Road about 400' east of 
Thompsonville Road. This report has been prepared to identify the soil 
resources within the proposed return air shaft area. 

Since NRCS has not completed the update of the Williamson County Soil 
Survey, the original Soil Report 79 for Williamson County was used to 
prepare the soils map for the soil storage area. Topsoil thickness was 
measured in the for the individual map units. In addition, the soil data for 
the map units that were included in the initial permit submittal have been 
compiled for the soil series within the new soil storage area. 

2.0 Sampling Plan 

Representative sampling sites were identified for measuring the topsoil 
thickness of the dominant soil mapping units within the proposed return air 
shaft area. Ava soils are found on the ridges, and Ava-Hickory Complex 
soils are found on the hill slopes. Belknap soils are found in the 
bottomlands. Ava soils developed in loess over weathered lllinoian glacial 
till. The complex with Hickory on the hill slopes is due to the past erosion 
which has reduced the thickness of the loess. The Hickory soils 
developed in residuum, so weathered bedrock could be present in the soil 
profile. Belknap, which is found in the bottomlands, has developed in silty 
alluvium. Belknap series has the potential for hydric inclusions where the 
soil is poorly drained. The official NRCS series descriptions for the 
dominant soils in the permit area are included in Attachment 1. The 
sampling sites are identified on the Soil Resources Map. 

Data is presented in Table 3.0 for the dominant mapping units that were 
obtained for sites within the initial permit area on April 1, 2004, using a 
Giddings hydraulic soil sampler. An open core tube was used for the top 
four feet, and then the auger was used to obtain deeper soil samples to a 
maximum depth of 12 feet. 

Soil Tech, Inc., Newburgh, Indiana Page I 
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Soil Resources Analysis Report 
Pond Creek Mine #1 - Permit #375 

Return Air Shaft Area 
April 28, 2006 

Soil samples were sent to Key Agricultural Services, Macomb, Illinois, for 
analysis. The pH, buffer pH, phosphorus (P1 and P2), potassium, 
organic matter, and texture were analyzed for each. 

3.0 Results and Analyses 

Table 3.0 presents a listing of the soil profiles for the sampling sites in the 
initial permit. The table identifies the soil series for each site along with the 
horizon for each sampling depth. Data are provided for the dominant soil 
series in the new permit area. The topsoil has a silt loam texture, and 
nutrient levels are in the medium to high range for the sampling sites in 
the original permit. 

Table 3.1 provides a summary listing of the measured topsoil thickness for 
the individual mapping units within the return air shaft area. The topsoil 
thickness ranges from 5 to 11 inches overall. The topsoil thickness on the 
ridges averages 7 inches, on the hill slopes averages 6 inches, and in the 
bottomlands averages 10 inches. The Hickory-Ava map unit has the 
widest range of 5 to 10 inches, but the average is closer to 6 inches. The 
sampling site with 10 inch topsoil thickness was taken near the base of 
the slope where eroded topsoil has accumulated. The Belknap ranges 
from 9 to 11 inches, with an average of 10 inches of topsoil 

4.0 Recommendations 

With the exception of areas where topsoil will be stored, the existing 
topsoil will be removed and stockpiled for use in final reclamation. An 
average of 7 inches of topsoil will be removed on the ridges, and an 
average of 6 inches will be removed on the hill slopes. An average of 10 
inches of topsoil will be removed from any bottom land areas affected for 
construction activities. The darkened surface horizon topsoil should be 
stockpiled for use in final reclamation. 

Soil Tech, Inc., Newburgh, Indiana Page2 
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Williamson Enerty, LLC 
Pond Creek Mine #1 - Permit #375 

Table 3.0 
Soll Characterization Data for Soll Series In the Return Air Shaft Area 

1 

t!~~itt :\j!~!f: //Yt:rJ.t\: ili~if: t~tJ~ \~itll:~8/~~:!t~\tttfr,~0tfttttt/tit : iti\\~~L::A:iL\ J;W. \\?~~tt' :\ 
ft % lb/a lb/a lb/a % % % % 

p.-.nd C...,.ek Mine #1 - Juh, 2004 - Samnllna sites are In orialnal n rmlt 
WC04-1 14B2 -Ava 1 -1 0-0.8 Ap 5.60 6.83 0.96 14 20 126 50.91 0.66 3.9 86.6 
DSR1 silt loam 1-2 0.8 -2.5 Bl 4.84 6.39 0.31 8 12 108 27.35 1.08 3.9 82.3 

411/2004 (1,5 -4.0%) 1-3 2.5 -4.0 Bx 5.45 6.64 0.88 18 24 214 28.78 0.69 6.1 64.7 
1 -4 4-6.5 C1 5.42 6.51 1.13 22 26 204 36.98 0.48 9.4 65.8 
1-5 6.5-9 2C1 6.34 6.84 1.13 14 28 204 42.34 0.42 9.2 61.7 
1-6 9 -12 2C2 6.88 6.97 1.05 8 14 196 79.71 0.61 10.7 58.1 

WC04-3 14C3 -Ava 3 -1 0-0.7 Ap 5.00 6.18 1.21 56 76 288 21.44 0.29 7.6 70.3 
DSR1 silt loam 3-2 0.7 -2.2 Bt 4.39 5.08 1.21 10 18 250 18.64 0.17 6.4 63.7 

4/1/2004 (4-7%) 3.3 2.2-4.0 Bx 4.49 5.98 0.39 24 32 194 17.12 0.21 9.8 70.8 
3-4 4-6 C1 4.93 6.02 0.31 38 52 152 24.71 0.42 19.0 59.4 
3-5 6-9 2C1 5.73 6.70 0.88 38 52 200 34.92 0.63 20.2 55.4 
3-6 9-12 2C2 6.45 6.87 0.63 8 18 164 71.50 1.43 26.3 48.2 

WC04-4 382 - Belknap 4-1 0-0.8 Ap 6.88 6.98 1.37 88 124 204 86.97 0.54 10.4 81.0 
DSR1 silt loam 4-2 0.8-2.4 C1 4.43 6.82 0.10 16 22 72 14.72 0.40 14.3 76.8 

4/1/2004 (0 -1.5%) 4-3 2.4-4.0 C2 4.40 6.48 0.31 8 10 88 9.18 0.12 16.0 67.6 
4-4 4-6 C3 4.62 5.90 0.14 16 24 140 25.36 0.00 21.8 61.7 
4-5 6-9 C4 5.44 6.71 0.14 12 18 104 25.99 0.83 44.5 40.5 
4-6 9-12 cs 6.70 6.95 0.55 12 16 100 52.55 2.41 42.4 37.7 

WC04-6 13A-Ava 6-1 0-0.8 Ap 6.05 6.88 0.96 42 84 124 68.81 0.68 5.3 81.4 
DSR1 silt loam 6-2 0.8 -2.2 Bl 4.81 6.46 0.47 10 16 100 36.86 0.35 4.2 77.4 

4/1/2004 (0-1.5%) 6-3 2.2-4.0 Bx 4.52 5.73 0.63 10 18 130 8.85 0.14 4.3 70.2 
6-4 4-6 C1 6.20 6.86 0.72 6 10 106 41.18 3.13 31.2 43.0 
6-5 6-9 2C1 5.17 6.36 0.47 10 20 118 22.49 0.55 12.8 64.2 
6-6 9 -12 2C2 5.60 6.75 0.55 8 16 100 32.67 0.30 14.7 62.9 

WC04-10 382 - Belknap 10 -1 0 -1.0 Ap 6.59 6.96 0.63 14 26 118 78.01 0.80 25.1 65.2 
DSR1 silt loam 10-2 1.0 -2.5 C1 5.19 6.74 0.39 8 12 64 51.75 1.45 6.6 79.5 

411/2004 (0-1.5%) 10-3 2.5-4.0 C2 4.63 6.66 0.06 8 12 66 27.54 1.26 4.0 81.7 
10-4 4-6 C3 4.73 6.56 0.39 8 14 104 25.33 0.24 5.2 75.3 
10 -5 6-9 C4 4.93 6.56 0.31 12 20 102 26.18 0.03 9.7 72.7 
10 -6 9 -12 cs 5.53 6.79 0.10 20 26 100 45.04 0.05 20.4 63.9 

Notes: 1. DSR1 = Sampled in Initial pennit area by David Ralston, Soll Tech, Inc., Newburgh, Indiana, using a Giddings hydraulic soil probe and auger unit 
2. OSR2 = Sampled In Initial pennlt area by David Ralston using a 3" diameter hand bucket auger 
3, Soil samples analyzed by Key Agricultural Services, Macomb, Illinois using standard procedures 

Soil Tech, Inc. Page 1 of 1 

% 

9.5 SILT 
13.8 SILT LOAM 
29.2 SILTY CLAY LOAM 
24.8 SILT LOAM 
29.1 SILTYCLAYLOAM 
31.2 SILTYCLAYLOAM 

22.1 SILT LOAM 
29.9 SIL TY CLAY LOAM 
19.4 SILT LOAM 
21.6 SILT LOAM 
24.4 SILT LOAM 
25.5 LOAM 

8.6 SILT 
8.9 SILT LOAM 

16.4 SILT LOAM 
16.5 SILT LOAM 
15.0 LOAM 
19.9 LOAM 

13.3 SILT LOAM 
18.4 SILT LOAM 
25.5 SILT LOAM 
25.8 LOAM 
23.0 SILT LOAM 
22.4 SILT LOAM 

9.7 SILT LOAM 
13.9 SILT LOAM 
14.3 SILT LOAM 
19.5 SILT LOAM 
17.6 SILT LOAM 
15.7 SILT LOAM 

wcsoilsd3 - 4/30/2006 - 8:41 PM 
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Old New 
Map Map 
Unit Unit 

8-14D3 929D3 

14C3 14C 

382A 382A 

Soil Tech, Inc. 

Pond Creek Mine #1 - Permit #375 - Return Air Shaft Area 
Table 3.1 

Pre-Mining Soil Capability Classification and Topsoil Thickness 

Land 
Soil Use Measured Topsoil T~ickness at Sampling Sites 

Series Slope Cap. Cap. 1 2 3 4 5 6 7 
% - inches -

Hickory-Ava 7 -12 4e LC 6 6 5 10 7 5 6 

Ava 4-7 3e HC 7 7 7 8 8 

Balknap 0-1.5 2w PF 10 9 11 10 11 10 

LC Limited Capability 
HC High Capability 
PF Prime Farmland 

Page 1 of 1 

Measured Official 
Topsoil Series 

8 Average Topsoil 
in. in. 

5 6 4-6 

7 6 

10 13 

wcsoilcap - 4/30/2006 - 8:52 PM 
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LOCATION AVA 

Established Series 
Rev. JBF-JCD-SEW 
01/2004 

AVA SERIES 

IL+IN OH 

The Ava series consists of moderately well drained soils on convex ridges and side slopes of 
drainageways on till plains. They formed in loess and the underlying silty or loamy deposits that overlie 
a strongly developed paleosol. They are moderately deep to a fragipan and greater than 80 inches to 
bedrock. Ava soils are moderately permeable in the upper part of the solum, and very slowly permeable 
in the fragipan horizon. Slope ranges from Oto 18 percent. Mean annual precipitation is about 42 inches 
and mean annual air temperature is about 55 degrees F. 

TAXONOMIC CLASS: Fine-silty, mixed, active, mesic Oxyaquic Fragiudalfs 

TYPICAL PED ON: Ava silt loam - on a 3 percent convex slope in a pasture of grass-legume mixture 
at an elevation of about 440 feet above MSL. (Colors are for moist soil unless otherwise stated.) 

Ap--0 to 6 inches; dark grayish brown (I 0YR 4/2) silt loam, light brownish gray (I 0YR 6/2) dry; 
moderate fine granular structure; friable; many fine roots; slightly acid; abrupt smooth boundary. (5 to 
10 inches thick) 

E--6 to IO inches; brown (I 0YR 4/3) silt loam; weak medium platy structure; friable; few fine roots; 
strongly acid; clear smooth boundary. (0 to 8 inches thick) 

BE--! 0 to 14 inches; yellowish brown (I 0YR 5/6) silt loam; moderate fine and medium subangular 
blocky structure; friable; common fine roots; strongly acid; clear smooth boundary. (0 to 6 inches thick) 

Bt--14 to 24 inches; yellowish brown (IOYR 5/4) silty clay loam; strong fine and medium subangular 
blocky structure; firm; few fine roots; very few distinct brown (7.5YR 5/4) clay films and light 
yellowish brown (IOYR 6/4) clay depletions on faces ofpeds; very strongly acid; clear smooth 
boundary. (8 to 14 inches thick) 

Bt/E--24 to 27 inches; yellowish brown (I0YR 5/4) silty clay loam (Bt), and light yellowish brown 
(I 0YR 6/4) silt (E), light gray (I 0YR 7 /2) dry; the E material occurs as common distinct clay depletions 
on faces ofpeds and as fillings in spaces between peds; moderate fine and medium subangular blocky 
structure; f=; few fine roots; common medium distinct brown (7.SYR 4/4) masses of iron 
accumulation in the matrix; very few fine black (I 0YR 2/1) concretions (iron and manganese oxides); 
very strongly acid; clear smooth boundary (0 to 6 inches thick) 

B't--27 to 34 inches; dark yellowish brown (I 0YR 4/4) silty clay loam; moderate medium subangular 
blocky structure; firm; few fme roots; common distinct brown (I0YR 4/3) clay films and a few distinct 
light gray (I 0YR 7 /2) clay depletions on faces of peds; common fine distinct grayish brown (I 0YR 5/2) 
iron depletions and few fine faint yellowish brown (I 0YR 5/6) masses of iron accumulation in the 
matrix; very strongly acid; gradual smooth boundary. (0 to 20 inches thick) 
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2Btxl--34 to 44 inches; grayish brown (1 OYR 5/2) silty clay loam; moderate very coarse prismatic 
structure parting to weak coarse subangular blocky; very firm; brittle; cracks between polygons filled 
with light gray (lOYR 7/1) silt loam; common coarse prominent yellowish brown (lOYR 5/8) masses of 
iron accumulation in the matrix; common coarse dark red (2.5YR 3/6) and brown (7.5YR 4/4) weakly 
cemented iron-manganese nodules, and few fine black (lOYR 2/1) iron-manganese concretions; about 
12 percent sand; very strongly acid; gradual smooth boundary. 

2Btx:i--44 to 50 inches; brown (lOYR 5/3) loam; weak very coarse prismatic structure parting to weak 
coarse subangular blocky; very firm; brittle; few vertical streaks and cracks between polygons filled 
with light gray (lOYR 7/1) silt; common coarse distinct dark yellowish brown (lOYR 4/4) masses of 
iron accumulation and common fine faint grayish brown (lOYR 5/2) iron depletions in the matrix; few 
black (1 OYR 2/1) iron-manganese concretions; about 30 percent sand; very strongly acid; gradual 

" smooth boundary. (Combined thickness of the Btx horizons is 10 to 36 inches.) 

2C--50 to 60 inches; brown (lOYR 5/3) loam; massive, :friable; common medium faint grayish brown 
(1 OYR 5/2) iron depletions in the matrix; strongly acid. 

TYPE LOCATION: Edwards County, Illinois; about 10 miles north and 3 miles west of Albion; 925 
feet south and 1,575 feet west of northeast corner of sec. 17, T. 1 N., R. 10 E.; USGS West Salem, 
Illinois, topographic quadrangle; lat. 38 degrees 31 minutes 24 seconds N., and long. 88 degrees 07 
minutes 05 seconds W.; UTM Zone 16S, 402960 Easting 4263410 Northing; NAD 27. 

RANGE IN CHARACTERISTICS: The depth to the base of soil development is greater 
than 48 inches. The depth to the second sequum (Bt/E or B't horizon) is 20 to 30 inches. The depth to the 
top of the fragipan ranges from 25 to 40 inches. The particle-size control section averages 24 to 35 
percent clay. 

The Ap or The Ap or A horizon has hue of lOYR, value of 4 or 5, and chroma of2 or 3. It is silt loam, 
except some eroded pedons are silty clay loam. Reaction is very strongly acid or strongly acid except 
where limed. 

The E or EB horizon has hue of 1 OYR, value of 4 or 5, and chroma of 3 to 6. It has been mixed with the 
surface layer in some eroded pedons. Reaction is very strongly acid or strongly acid except where limed. 

The Bt and Bt horizons have hue of7.5YR or lOYR, value of 4 to 6, and chroma of3 to 6. They are silty 
clay loam or silt loam. Redoximorphic iron depletions are in the lower part. Reaction is strongly acid or 
very strongly acid. 

The Bt/E horizon is strongly acid or very strongly acid. The Bt part has hue of lOYR or 7.5YR, value of 
4 to 6, and chroma of3 to 6. The peds ofBt are silty clay loam or silt loam and have subangu]ar blocky 
or prismatic structure. The E part has hue of 1 OYR, value of 5 to 8, and chroma of 1 to 4. The E material 
on the faces of the peds and filling interstices is silt loam or silt. 

The Btx or 2Btx horizon has hue of 1 OYR or 7 .5YR, value of 4 to 6, and chroma of 2 to 8 and has redox 
features. It is silt loam, silty clay loam, loam, or clay loam. Clay content ranges from 20 to 35 percent 
and sand content ranges from 10 to 30 percent sand in some or all parts above a depth of 60 inches. 
Reaction is strongly acid or very strongly acid. The content of rock fragments ranges from O to 4 
percent. The primary structure is very coarse prismatic and the polygons are separated or surrounded by 
cracks filled with silt or silt loam that has grayer color or higher color value, and typically less clay, than 
the 
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interiors of the polygons. 

The 2C or 2Btb horizon has hue of 1 OYR or 7 .5YR, value of 4 to 6, and chroma of 2 to 6, and has redox 
features. Reaction is moderately acid to very strongly acid. It is loam, silt loam, clay loam or silty clay 
loam. 

COMPETING SERIES: These are the Apalono, Bedford, Cincinnati, Fountainville, 
Grantsburg. Hildebrecht, Hosmer, Nicholson, Omulga, Otwell, Otwood, Solsberry. 
Weisburg. and Zanesville series in the same family and the Boston and Lawrenceville series in closely 
related family (cation exchange activity class not assigned). Apalono, Bedford and Nicholson soils 
average more than 35 percent clay in the lower part of the series control section. Cincinnati, Hildebrecht 
and Sols berry soils have a horizon that contains 4 percent or more rock fragments within a depth of 60 
inches. Fountainville and Zanesville soils have a lithic contact within 80 inches. Grantsburg and Hosmer 
soils average less than 10 percent sand to a depth of 60 inches. Omulga and Otwell soils have 
subhorizons in the lower part of the series control section that have as much as 50 percent sand. Otwood 
soils contain mica flakes throughout the series control section. Weisburg soils have more than 40 
percent clay in the lower part of the series control section. Boston soils average more than 35 percent 
clay in the lower part of the series control section. Lawrenceville soils have rock fragments in the upper 
part of the series control section. 

GEOGRAPIDC SETTING: Ava soils are on convex ridges, shoulders and backslopes on 
loess-covered dissected till plains. Slope gradients are O to 18 percent. Ava soils formed in 30 to 55 
inches ofloess ( considered to be of Wisconsin age) and in the underlying silty or loamy deposits. The 
underlying deposits contain more sand than the overlying loess mantle and consist of erosional 
sediments or reworked material of the A horizon of the paleosol and an admixed amount of earliest 
Wisconsinan loess. Locally these soils often contain a band of pebbles of the Illinoian till concentrated 
by erosion. Ava soils are underlain, at a depth of about 4 to 7 feet, by a strongly developed paleosol 
considered to 
be from the Illinoian till stage. The mean annual air temperature ranges from 50 to 58 degrees F., the 
mean annual precipitation ranges from 3 8 to 45 inches, frost free period ranges from 170 to 200 days, 
and elevation ranges from 350 to 875 feet above mean sea level. 

GEOGRAPIDCALLY ASSOCIATED SOILS: These are the Bluford, Hickory. Parke, 
and Wynoose soils. The somewhat poorly drained Bluford soils are on higher lying broader sununits or 
lower lying backslopes. The well drained Hickory soils do not have a fragipan and are on lower lying 
backslopes. The well drained Parke soils do not have a fragipan, have redder colors, and lower base 
saturation in the lower part of the sol um, and are on similar convex ridges of eskers, kames, outwash 
plains. The poorly drained Wynoose soils are on flats of the till plains. The Bluford and Wynoose soils 
form a hydrosequence with Ava soils. In Indiana the Ava soils are also associated with the well drained 
Cincinnati, moderately well drained Shakamak, and the somewhat poorly drained 
Vigo soils. 

DRAINAGE AND PERMEABILITY: Moderately well drained. The potential for 
surface runoff is high. Permeability is moderate in the upper part of the sol um and very slow in the 
fragipan. Depth to an intermittent perched high water table is at 1.5 to 3 .5 feet from January through 
April in most years. 

USE AND VEGETATION: Many areas of Ava soils are cultivated. Corn, soybeans, 
small grain, and pasture are the main crops. Some areas are in woodland. Native vegetation is deciduous 
trees. 
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DISTRIBUTION AND EXTENT: Southern Illinois, South-Western Indiana, and Ohio. 
Ava soils are extensive (more than 500,000 acres correlated), and are mainly in MLRA's 113 and 114. 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTABLISHED: Washington County, Illinois, 1927. 

REMARKS: We now believe that the illuvial layer of the lower sequum (B't horizon) is the main part 
of the argillic horizon, and that the part of the solum that meets the current definition of a fragipan 
horizon is below the B't horizon. Horizon designations have been adjusted to reflect this thinking. Water 
is perched on the B't horizon or on the fragipan, and free water flows laterally through or above the B/E 
horizon. 

Diagnostic horizons and features recognized in this pedon are: 
Oehrle epipedon - the zone from the surface of the soil to a depth of 14 inches (Ap, E, and BE horizons); 

Argillic horizon - the zone from 14 to 50 inches (Bt, Bt/E, B't, 2Btxl and 2Btx2 horizons); 
Fragipan - the zone from 34 to 50 inches (2Btxl and 2Btx2 horizons); 
Udic moisture regime; 

ADDITIONAL DATA: Data for several pedons are on file at the Illinois state office. Engineering test 
data for the typical pedon is published in the Soil Survey of Edwards and Richland Counties, Illinois. 
Also lab data from Indiana is on file at the Major Land Resource Area Office (MOl l) at Indianapolis. 

National Cooperative Soil Survey 
U.S.A. 
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LOCATION HICKORY 

Established Series 
Rev. JCD-SLE-BGN 
03/2006 

IL+IN OH 

HICKORY SERIES 

The Hickory series consists of very deep, well drained, soils on dissected till plains. They formed in till 
that can be capped with up to 20 inches ofloess. Slope ranges from 5 to 70 percent. Mean annual air 
temperature is about 54 degrees F., and mean annual precipitation is about 40 inches. 

TAXONOMIC CLASS: Fine-loamy, mixed, active, mesic Typic Hapludalfs 

TYPICAL PEDON: Hickory silt loam - on a north-facing convex slope of 30 percent under mixed 
hardwoods at an elevation of about 590 feet above MSL. (Colors are for moist soil unless otherwise 
stated.) 

A--0 to JO centimeters (0 to 4 inches); dark grayish brown (IOYR4/2) silt loam, pale brown (lOYR 6/3) 
dry; weak fine granular structure; friable; many very fine and few :fine and medium roots; few fine and 
medium continuous tubular pores; about 20 percent sand; very strongly acid; clear smooth boundary. [7 
to 20 centimeters (3 to 8 inches) thick] 

E--10 to 30 centimeters (4 to 12 inches); light yellowish brown (lOYR 6/4) silt loam, very pale brown 
(1 OYR 7 /4), dry; weak very thick platy structure parting to weak :fine granular; friable; few very :fine to 
medium roots; few fine and medium continuous tubular pores; pockets of dark grayish brown (1 OYR 
4/2) surface soil filling large root channels; 20 percent sand and 1 percent gravel; strongly acid; clear 
smooth boundary. [Oto 24 centimeters (0 to 10 inches) thick] 

Btl--30 to 43 centimeters (12 to 17 inches); yellowish brown (lOYR 5/6) clay loam; moderate fine 
subangular blocky structure; firm; common very fine and few fine and medium roots; common distinct 
brown (1 OYR 4/3) clay films on faces of peds; 1 percent gravel; very strongly acid; clear smooth 
boundary. 

Bt2--43 to 66 centimeters (17 to 26 inches); dark yellowish brown (JOYR 4/6) clay loam; moderate 
medium subangular blocky structure; firm; few very :fine and medium roots; common distinct brown 
(lOYR 5/3) clay films on faces ofpeds; about 2 percent fine and medium gravel; very strongly acid; 
gradual smooth boundary. 

Bt3--66 to 89 centimeters (26 to 35 inches); yellowish brown (JOYR 5/4) clay loam; moderate coarse 
and medium angular blocky structure; firm; few very :fine and medium roots; many distinct dark 
yellowish brown (JOYR 4/4) clay films on faces ofpeds and few prominent brown (7.5YR 4/4) clay 
films coating medium gravel; many medium and coarse prominent brownish yellow (1 OYR 6/8) and 
strong brown (7.5YR 5/8) masses of iron accumulation in the matrix; few :fine rounded black (1 OYR 
2/1) iron-manganese nodules with sharp boundaries throughout; about 3 percent :fine and medium 
gravel; very strongly acid; gradual smooth boundary. 

Bt4--89 to 117 centimeters (35 to 46 inches); yellowish brown (lOYR 5/4) clay loam; weak medium and 



R21011

coarse prismatic structure parting to weak coarse angular blocky; firm; few very fme and medium roots; 
common distinct dark yellowish brown (1 OYR 4/4) clay films on vertical faces of peds and few 
prominent brown (7.5YR 4/4) clay films coating medium and coarse gravel; many coarse distinct strong 
brown (7 .5YR 5/6) masses of iron accumulation in the matrix; few fine rounded black (1 OYR 2/1) iron­
manganese nodules with sharp boundaries throughout; about 4 percent fine to coarse gravel; strongly 
acid; diffuse smooth boundary. [Combined thickness of the Bt horizons is 71 to 137 centimeters (28 to 
54 inches.)] 

BCt--117 to 147 centimeters (46 to 58 inches); light yellowish brown (lOYR 6/4) loam; weak medium 
and coarse subangular blocky structure; friable; few very fine and fine roots; few distinct dark yellowish 
brown (1 OYR 4/4) clay films on vertical faces of peds and few prominent brown (7.5YR 4/4) clay films 
coating medium gravel; common medium distinct dark yellowish brown (1 OYR 4/6) and few fine 
distinct strong brown (7.5YR 5/6) masses of iron accumulation in the matrix; few fine rounded black 
(lOYR 2/1) iron-manganese nodules with sharp boundaries throughout; 5 percent fine and medium 
gravel; strongly acid; gradual smooth boundary. [Oto 36 centimeters (0 to 14 inches) thick] 

CB--147 to 165 inches (58 to 65 inches); yellowish brown (lOYR 5/6) loam; massive; friable; few very 
fine and fine roots; few distinct brown (1 OYR 4/3) clay films lining root channels and coating medium 
gravel; few fine distinct brown (1 OYR 5/3) iron depletions in the matrix; 5 percent fine and medium 
gravel; moderately acid; clear smooth boundary. [Oto 36 centimeters (0 to 14 inches) thick] 

C--165 to 203 centimeters (65 to 80 inches); yellowish brown (lOYR 5/4), with strong brown (7.5YR 
5/6) and light gray (IOYR 7/1) loam; massive; friable; few very fine roots; 3 percent fine and medium 
gravel; slightly acid. 

TYPE LOCATION: Bond County, Illinois; about 8 miles north and 0.5 miles west of Greenville; 
approximately 792 feet west and 38 feet north of the southeast corner of sec. 28, T. 7 N., R. 3 W.; 
U.S.G.S. Coffeen, IL topographic quadrangle; lat. 39 degrees, 0 minutes, 48 seconds North, and long. 89 
degrees, 25 minutes, 11 seconds West. NAD 27. 

RANGE IN CHARACTERISTICS: The depth to the base of the argillic horizon is greater than 40 
inches and solum thickness is less than 80 inches. The loess mantle, where present, is less than 20 inches 
in thickness. Carbonates, where present, are below a depth of 40 inches. Rock fragments are commonly 
mixed throughout the series control section except where the upper part of the soil formed in loess. The 
rock fragments are typically igneous rocks, but in a few places include sedimentary rocks from a local 
source. The particle-size control section averages 24 to 35 percent clay, 15 to 45 percent fine sand and 
coarser, and less than 20 percent rock fragments. 

The Ap or A horizon has properties as follows. The A horizon has value of2 to 4 (4 to 6 dry) and 
chroma of2 or 3. The Ap horizon has hue of lOYR or 7.SYR, value of3 to 5 (5 to 7 dry), and chroma of 
2 to 6. The A or Ap horizon is loam or silt loam except some eroded pedons are clay loam or silty clay 
loam. Rock Fragment content ranges from O to 5 percent. Reaction is very strongly acid to moderately 
acid, except pedons that have been limed range to neutral. 

The E horizon has value of 4 to 6 (5 to 7 dry) and chroma of2 to 4. It is silt loam or loam. Rock 
fragment content ranges from O to 5 percent. Reaction is very strongly acid to moderately acid except 
pedons that have been limed range to neutral. 

Some pedons have a BE horizon. 
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The Bt horizon has hue of 1 0YR, 7.5YR, or 2.5Y; value of 4 to 6; and chroma of3 to 6. Hue of2.5Y in 
the matrix is accompanied by chroma of 4 or higher. Redoximorphic features have chroma of 3 to 8. The 
Bt horizon commonly is clay loam, but in some pedons the first subhorizon is silty clay loam, and in 
other pedons the lower horizons are loam, and less commonly gravelly clay loam. Rock Fragment 
content ranges from 0 to 20 percent. Reaction is very strongly acid to moderately acid in the most acid 
part and ranges to neutral in the lower part. 

The BCt or BC horizon has the same color as the Bt horizon. It is commonly clay loam or loam, and less 
commonly gravelly clay loam or sandy loam. Reaction is moderately acid to slightly alkaline. Carbonate 
content ranges from 0 to 15 percent. 

The CB or C horizon has hue of7.5YR, lOYR, or 2.5Y; value of5 to 7; and chroma of 1 to 8. Chroma 
of 1 or 2 are thought to be relict and not considered redox features. Texture is commonly loam, clay 
loam, and less commonly, sandy loam or gravelly analogues of these textures. Rock Fragment content 
by volume averages about 5 percent and ranges from 2 to 20 percent. Reaction is commonly neutral to 
moderately alkaline, but ranges to slightly acid. Carbonate content ranges from 0 to 25 percent. 

COMPETING SERIES: These are the Amanda, Belmont, Belmore, Chili, Cliftycreek, Crouse, 
Gallman, Greybrook, High Ga12, Kanawha, Kidder, Kosciusko, LeRoy, Lumberton, Martinsville, 
Military, Ockley. Pignut (T), Princeton, Relay, Richardville, Riddles, Senachwine, Skelton, Strawn, 
Turnersburg (T), Wawaka, Wawasee and Woodbine series. Amanda soils have rock :fragments in the 
series control section dominated by sandstone and shale. Belmont, High Gap, Lumberton, Military, 
Pignut (T) and Woodbine soils have a lithic contact within a depth of 60 inches. Belmore, Chili, 
Gallman, Kanawha, Kosciusko, Martinsville, Ockley, Richardville, Turnersburg (T) soils contain, in 
some part of the series control section, subhorizons that contain more than 52 percent sand and/or more 
than 20 percent gravel. Cliftycreek soils average more than 35 percent clay in the lower part of the series 
control section. Crouse soils have solum thickness greater than 80 inches when the modem and buried 
soil is combined. Greybrook soils average less than 5 percent rock :fragments in the lower part of the 
series control section and formed in loess and the underlying lacustrine sediments. Kidder, LeRoy, 
Relay, Senachwine, Strawn and Wawasee soils are less than 40 inches to the base of the argillic horizon. 
Princeton and Riddles soils have lamella as part of the argillic horizon. Skeleton soils are more acid than 
slightly acid in the substratum. Wawaka soils have sola greater than 80 inches thick. 

Chenault, Conestoga, Hollinger, and Nollville (T) soils have not been updated for cation exchange 
activity class. These soils may or may not compete with the Hickory soils when their classification is 
updated. 

GEOGRAPIDC SETTING: Hickory soils are on convex slopes in dissected parts of the Illinoian till 
plain. They formed in Illinoian glacial till that can be capped with as much as 20 inches of loess. Illite is 
considered to be the dominant clay mineral in the till. Slope ranges from 5 to 70 percent. Mean annual 
air temperature ranges from 50 to 57 degrees F., mean annual precipitation ranges from 36 to 48 inches, 
frost-free period is 170 to 200 days, and elevation is 360 to I 000 feet above mean sea level. 

GEOGRAPIDCALL Y ASSOCIATED SOILS: These are the Atlas, Ava, Blair, Bunkum, Elco, 
Fayette, Fishhook, Gosport, Hosmer, Marseilles, Menfro, and Passport soils. The somewhat poorly 
drained Atlas, Blair, Bunkum, Fishhook and Passport soils are on shoulders and backslopes above the 
Hickory soils. The well drained or moderately well drained, more silty Ava, Elco, Fayette, Hosmer, and 
Menfro soils are on shoulders and summits above the Hickory soils. The moderately deep Gosport and 
Marseilles soils are on lower lying backslopes. In Indiana, Hickory soils are also associated with the 
Avonburg. Blocher, Bonnell, Cincinnati, Nabb, Rossmoyne, Shalcamak, and Vigo soils. The somewhat 
poorly drained A vonburg and Vigo soils are on higher lying summits. The moderately well drained 
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Blocher, Nabb, Rossmoyne and Shakamak soils are on higher lying shoulders and summits. The well 
drained Cincinnati soils are on higher lying summits, shoulders and backslopes. 

DRAINAGE AND SATURATED HYDRAULIC CONDUCTMTY: Well drained. Saturated 
hydraulic conductivity is moderately high or high (4.23 to 14.11 micrometers per second). Permeability 
is moderate. The potential for surface water runoff is medium to very high. 

USE AND VEGETATION: Most areas are in forest or used for pasture. A few lesser sloping areas are 
used for forages or row crops. Native vegetation is deciduous forest. 

DISTRIBUTION AND EXTENT: Illinois, Indiana, and Ohio; extent is large (more than 1.2 million 
acres correlated). TheHickorysoilsaremainlyinMLRA's 108B, 113, 114A, 114B, 115A, 115B, 115C 
and to a lesser extent in MLRA 124 in transitional areas. 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTABLISHED: Shelby County, Illinois, 1932. 

REMARKS: Eroded, gullied and moderately wet substratum phases are recognized. 
Diagnostic horizons and features in this pedon include: 
Oehrle epipedon- from the surface ofthe soil to a depth of30 centimeters (12 inches), (A and E 
horizons); 
Argillic horizon- from a depth of approximately 30 to 147 centimeters (12 to 58 inches), (Btl, Bt2, Bt3, 
Bt4, and Bet horizons); 

National Cooperative Soil Survey 
U.S.A. 
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LOCATION BELKNAP 

Established Series 
Rev. JBF-TJE-JCD 
04/2000 

IL+IN KY MO 

BELKNAP SERIES 
The Belknap series consists of very deep, somewhat poorly drained soils formed in acid, silty alluvium 
on flood plains. Permeability is moderate or moderately slow. Slopes range from 0 to 4 percent, but are 
dominantly 2 percent or less. Mean annual precipitation is about 43 inches and mean annual temperature 
is about 56 degrees F. 

TAXONOMIC CLASS: Coarse-silty, mixed, active, acid, mesic Fluvaquentic Endoaquepts 

TYPICAL PEDON: Belknap silt loam - in a cultivated field on a nearly level flood plain. (Colors are 
for moist soil unless otherwise stated.) 

Ap--0 to 7 inches; dark grayish brown (1 0YR 4/2) silt loam, light brownish gray (1 0YR 6/2) dry; weak 
fine and medium granular structure; friable; strongly acid; abrupt smooth boundary. ( 6 to 10 inches 
thick) 

A--7 to 13 inches; dark grayish brown (1 0YR 4/2) silt loam; weak thin platy structure parting to weak 
fine granular; friable; slightly compact as a plow pan; few medium faint brown (l0YR 5/3) and few fine 
prominent yellowish brown (1 0YR 5/6) masses of iron accumulation in the matrix; strongly acid; 
gradual smooth boundary. (0 to 10 inches thick) 

Bg--13 to 27 inches; dark grayish brown (l0YR 4/2), grayish brown (lOYR 5/2), and brown (l0YR 5/3) 
silt loam; weak medium granular structure with a tendency toward subangular blocky; friable; few 
medium faint light brownish gray (lOYR 6/2) iron depletions and common fine distinct yellowish brown 
(1 0YR 5/6) masses of iron accumulation in the matrix; few iron and manganese concretions; strongly 
acid; gradual smooth boundary. (6 to 40 inches) 

Cgl--27 to 59 inches; light brownish gray (1 0YR 6/2) silt loam; massive; friable; common fine 
prominent dark reddish brown (2.5YR 3/4) and yellowish brown (lOYR 5/8) masses of iron 
accumulation in the matrix; many iron and manganese concretions increasing in number and size as 
depth increases; strongly acid; gradual smooth boundary. 

Cg2--59 to 65 inches; dark gray (lOYR 4/1) silt loam; massive; friable; common medium faint gray 
(1 0YR 6/1) iron depletions and few medium prominent brown (7 .5YR 5/4) masses of iron accumulation 
in the matrix; many iron and manganese concretions; moderately acid. 

TYPE LOCATION: Wabash County, Illinois; about 10 miles north of Mt. Carmel; 350 feet north of 
the center of the road on the west side of the stream; 1,000 feet east and 1,000 feet north of the center of 
sec. 33, T. 2 N., R. 12 W.; USGS St. Francisville, IL. topographic quadrangle; lat. 38 degrees 33 
minutes 52 seconds N. and long. 087 degrees 44 minutes 50.5 seconds W. 

RANGE IN CHARACTERISTICS: The particle-size control section averages less than 18 percent 
clay and is strongly acid or very strongly acid. Depth to the base of soil development typically ranges 
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from 12 to 40 inches, but may be as deep as 60 inches in some pedons. 

The Ap and/or A horizon has hue of IOYR, value of 4 to 6 (6 or 7 dry), and chroma of2 or 3. Some 
pedons in uncultivated areas have surface value of3 less than 7 inches thick. Texture is silt loam or silt. 
The A horizon has weak or moderate, fine or medium, granular or thin platy structure. Reaction is very 
strongly acid to moderately acid, unless limed. 

The Bg or Bw horizon has hue of 1 OYR or 2.5Y, value of 4 to 6, and chroma of2 to 4. Redox features 
have hue of 2.5YR, 5YR, 7 .5YR, 1 OYR, or 2.5Y, value of 3 to 7, and chroma of 1 to 8. Texture is silt 
loam or silt to a depth of at least 40 inches. Some pedons contain strata of loam or silty clay loam at 
depths below 40 inches. 

The Cg or C horizon has hue of 1 OYR or 2.5Y, value of 4 to 6, and chroma of 1 to 4. Light gray (lOYR 
7/1 or 7/2) silt pockets are common. Redox features have hue of2.5YR, 5YR, 7.5YR, lOYR, or 2.5Y, 
value of 3 to 7, and chroma of 1 to 8. Texture is silt loam or silt to a depth of at least 40 inches. Some 
pedons contain strata ofloam or silty clay loam at depths below 40 inches. 

COMPETING SERIES: There are no competing series. 

GEOGRAPIDC SETTING: Belknap soils are on nearly level to gently undulating flood plains. Slope 
gradients range from Oto 4 percent, but are dominantly 2 percent or less. They formed in silty, acid 
alluvium. Mean annual air temperature ranges from 52 to 58 degrees F, mean annual precipitation 
ranges from 38 to 48 inches, frost free days ranges from 170 to 200 days, and elevation ranges from 340 
feet to 700 feet above sea level. 

GEOGRAPIDCALLY ASSOCIATED SOILS: These are the Sharon and Bonnie soils. Belknap soils 
are the somewhat poorly drained member of a drainage sequence that includes moderately well drained 
Sharon soils and the poorly drained Bonnie soils. Sharon soils are on slightly higher parts of the flood 
plain or are on natural levees. Bonnie soils are on lower-lying parts of the flood plain. 

DRAINAGE AND PERMEABILITY: Somewhat poorly drained. Permeability is moderate or 
moderately slow. Flooding from stream overflow is common during winter and spring and after summer 
storms of heavy rainfall. The potential for surface water runoff is negligible or very low. This soil has an 
apparent water table at a depth of0.5 to 2 feet at some time between December and April in normal 
years. 

USE AND VEGETATION: Most areas are cultivated. Corn and soybeans are the principal crops. 
Native vegetation is hardwood trees. 

DISTRIBUTION AND EXTENT: Southern Illinois, Southern Indiana, Missouri, and Kentucky in 
MLRA's 113, 114, 115, 116 and 120. The series is oflarge extent (about 270,000 acres correlated). 

MLRA OFFICE RESPONSIBLE: Indianapolis, Indiana 

SERIES ESTABLISHED: Johnson County, Illinois, 1942. 

REMARKS:This soil is being reclassified (4/2000) as an inceptisol based on the original concept of the 
series and the presence of a cambic horizon in the majority of pedons. In many areas, this soil has been 
mapped both with and without a cambic horizon and during MLRA updating these soils will be 
evaluated to determine if another series in the order entisols should be established. 
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Diagnostic horizons recognized in this pedon are: Ochric epipedon - the zone from the surface to a depth 
of 13 inches (Ap and A horizons); Cambic horizon - the zone from 13 to 27 inches (Bg horizon). 

National Cooperative Soil Survey 
U.S.A. 
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PART III 

OPERATIONS PLAN 

1) Explain the proposed operation and why the IBR is needed. Locate on a mining operations map. 

RESPONSE: The purpose of this revision is to add an additional 9.71 acres for the development of 
a mine ventilation shafts area, a catch basins for the shaft cuttings and a basin for 
water retention/water source for drilling. A significant shadow area incidental 
boundary revision is currently being reviewed by IDEP. In order to provide 
ventilation for the proposed mine projects, ventilation shafts must be drilled and an 
additional mine fan will be installed at a later date. 

2) Surface Drainage Control 

A) 1) Locate on the mining operations map or on a separate drainage map all proposed drainage 
control systems. Show drainage patterns of all affected mining areas. 

RESPONSE: Refer to Refer to Map 6 SF, Operations Plan Map. 

2) Will all surface drainage from the affected mining area be collected and treated prior to leaving 
the IBR area? 

Yes ___ No -~X~--

If yes, delineate how and where surface drainage will be collected and treated, and list permit 
numbers and type of permit that the drainage control systems are operated under. If above 
answer is no, explain how regulatory compliance will be achieved without treatment, i.e., 
address the requirements of I 8 I 6.46( e)/1817.46( e). 

RESPONSE: Prior to disturbing the site, temporary sediment control in the form of hay/straw 
bales, silt fence, gravel and/or vegetation will be installed. The IBR area will be 
grade so that all drainage will be directed to the two proposed catch basins. After the 
site is developed, the entrance to the site and the shafts site will be graveled. Upon 
completion of the excavation, the entire area will be vegetated with an approved seed 
mixture and any other form of temporary sediment control being use will be 
inspected and repaired, if needed. Catch Basin A has been sized to contain all shaft 
cuttings. Catch Basin B will be used as a water source basin during the drilling 
operation. Catch Basin B has been designed to be a self-contained structure, which 
has the capacity of 9 .21 acre feet at one foot below the crest elevation. The 
estimated sediment volume from 5.48 disturbed acres is 0.86 acre feet and the 
estimated 1 0yr/24hr storm event is 1.68 acre feet. Based upon the combined 
sediment/storm volume of2.54, Catch Basin B has 3.63 times the capacity required. 
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Of the 9.71 acres being permitted, 5.48 acres will be contained by Catch Basin B. 
The out slope of the site amounts to 0.71 acres, which will be treated by an alternate 
form of sediment control including vegetation. The remaining acreage is incidental 
area, which is being permitted to allow for equipment to move around the shaft and 
catch basins areas. 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected 

mining area? 

Yes ____ No _~X~--

If no, please discuss. 

RESPONSE: The IBR area is situated on a drainage break and it is not anticipated that interception 
or diverting surface drainage will be necessary. 

C) Overland Flow Diversions and Sediment Ponds: 

Are either overland flow diversions or sediment ponds to be constructed? 

Yes No~X~--

Ifyes, complete applicable parts of the SCM-1 or UCM-1 Part IV (surface drainage control). 

D) Does a perennial or intermittent stream occur within the proposed IBR area? 

Yes No __sX.,__ __ 

If yes, is an exception to the 100 foot buffer zone being requested or is a stream diversion being 

proposed. For an exception to the 100 foot buffer zone, indicate how compliance with 

1816.57/1817.57 will be assured. For a stream diversion, complete applicable parts of the SCM-1 or 

UCM-1. 

3) Roads and other activities: 

A) Are roads to be constructed in the IBR area? 

Yes No X ~~--

If yes, complete the applicable part of the SCM-lor UCM-1 (transportation facilities). 

B) If the operations involve other activities not specifically addressed above complete applicable parts 

of the SCM-1 or UCM-1. 
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RESPONSE: Refer to Attachment III.3.A. 

4) Are any existing structures proposed for utilization in the !BR? 

Yes No~X~--

If yes, complete Part IV.4 of the SCM-1 or UCM-1. 
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PART III ATTACHMENTS 
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ATTACHMENT PART 111.3.A 
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Attachment IIl.3.A. 

OPERATIONS PLAN 

I) Proposed Operation~! Procedures and Methods for the Mine Over Its Projected Life 

Describe the type and method of mining procedures and proposed engineering techniques to be employed in 
the operation of the proposed mine. Describe the major equipment to be employed and how such 
equipment will be used in the different aspects of the mining operation. Provide an estimation of the 
anticipated annual coal production and anticipated coal production by tonnage once the mine is at full 
operational capacity. 

RESPONSE: The IBR area is being permitted for the purpose of installing two ventilation shafts 
and a single ventilation mine fan. The site will not be used for the transportation 
of coal or the workforce. 

2) Mining Operations Plan for the Proposed Permit Area 

Describe the proposed mining operations plan for the permit area in terms of the mining sequence, the 
employment of facilities, establishment and maintenance of erosion control facilities, air pollution control 
facilities, coal storage, cleaning and loading areas, location and placement of topsoil, spoil, coal waste, or 
other storage facilities. 

A) Describe how each type of overburden (soil horizons, glacial drift and consolidated 
material) will be handled with regards to shaft excavations. 

RESPONSE: The surface area at the drilled shaft sites will be excavated by heavy equipment to 
establish the collar area and shaft cuttings catch basins. Topsoil material has been 
identified and will be stored in designated area for future reclamation use. Test 
borings indicate that there is no glacial drift material in this region. Soils 
encountered during the excavation will be used for grade control in the 
construction area. Bedrock is anticipated at 20 to 25 feet. Once bedrock is 
reached by the excavation, a collar will be established to the surface and the 
drilling machinery will be positioned to perform the excavation. 

Drill cutting material will be pumped and/or allowed to gravity flow to Catch 
Basin A, which will be excavated in natural soils. The cuttings will be stored in 
the catch basin until the construction has been completed. Upon the completion 
of the shaft borings, the cutting material will be allowed to de-water. When the 
cuttings material has dried, embankment material will be used to cap the cutting 
material in order to seal the material from the elements ( air and water) and topsoil 
material will be distributed across the area. The site will then be revegetated per 
the approved seeding/reclamation plan. 

2) If toxic materials have been identified as occurring in the overburden, describe how 
these materials will be handled to insure proper disposal. 

RESPONSE: Any toxic materials encountered and identified during the excavation of the shaft 
collar and the catch basins will be stored in the Catch Basin A and will be isolated 
after construction has been completed. 

B) I) Locate on the operations map all soil horizon storage areas and/or root medium 
stockpiles. Identify each storage area as to its content. 

Revised by sm, UCM-1 - Part IV, Version 1/91, page 1 
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Attachment 11!.3.A. 

RESPONSE: Refer to Map 6 SF, Supplemental Operations Plan Map for the location of the 
topsoil storage area. 

2) Describe measures to be employed to prevent or minimize exposure of soil stockpiles to 
excessive water and wind erosion, unnecessary compaction and contamination by 
undesirable materials. 

RESPONSE: Topsoil will be stored on the outslope of Catch Basin B. The topoil will be 
seeded with grasses, legumes, and small grain cover crops to minimize exposure 
to excessive water and wind erosion. Organic mulch or chemical binders will be 
used as required by the Department on the side slopes on the stockpiles. Attempts 
will be made to prevent excessive compaction through careful placement of the 
soil material using available equipment. 

3) Describe methods and treattnent measures to be used on exposed areas where topsoil has 
been removed to prevent excess air and water pollution. 

RESPONSE: Seeding with small grain cover crops and applying straw or haw mulch will be 
used where practicable and the installation of sediment basins will be used as a 
means of controlling suspended solids from exposed areas where topsoil has been 
removed 

C) The permit map and plans shall show the lands proposed to be affected within the proposed permit 
through the operation, according to the sequence of mining and reclamation and any change in a 
facility or feature to be caused by the proposed operations if the facility or feature was shown 
under 62 Ill. Adm. Code Sections 1783.24 through 1783.25. 

RESPONSE: Refer to Map 6 SF, Operations Plan Map for the location of all lands proposed to 
be affected by this IBR application. 

D) Show on the permit map or other designated map each area of land for which a performance bond 
will be posted under 62 Ill. Adm. Code 1800. 

RESPONSE: Refer to Map 6 SF, Operations Plan Map for the bonded area. 

E) Mining Operations Plan for the Proposed Shadow Area 

1) Provide a map at a scale of 1 inch to 1,000 feet or other scales as approved by the 
Departtnent identifying the limits of the proposed shadow area (area from which coal is 
proposed to be extracted by underground mining methods). 

RESPONSE: NIA. No mining is proposed by this IBR application. 

2) Within the limits of the proposed shadow area identify all areas projected to be mined, at 
a minimum, during the term of the permit showing the proposed size, sequence and yearly 
projections for the development of underground workings. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

3) Subsidence Control Plan 

RESPONSE: NI A. No mining is proposed by this IBR application. 

Revised by sm, UCM-1 - Part IV, Version 1/91, page 2 
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A) General Requirements 

I) Within the permit, shadow and adjacent areas are there structures or renewable resource 
lands? 

Yes _____ No ____ _ 

If yes, on the shadow area map described in 2,E, above, or other designated map, provide 
survey information which identifies all structures and renewable resource lands. Include 
all topographic features at a maximum contour interval of IO feet. Identify all surface and 
subsurface man made features within, passing through, or passing over the area in which 
underground mining operations are located or will be projected to be located. Such 
features shall include but are not limited to all buildings, facilities, roads, bridges, major 
electric transmission lines, pipelines, agricultural drainage tile fields, gas and oil wells 
and water wells. 

Ifno, provide evidence and support documentation that no structures or renewable resource lands 
exist as a result of a survey conducted within these areas. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

2) Within the proposed permit, shadow or adjacent areas does the applicant intend to adopt 
mining technologies which provide for planned subsidence in a predictable and controlled 
manner? 

Yes No ___ _ 

If yes, provide information requested under "Planned Subsidence", Subsection B. 

Ifno, provide information requested under "Subsidence Unplanned", Subsection C. 

If the applicant intends to conduct both planned and unplanned subsidence mining operations, both 
subsections B and C must be addressed. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

3) Provide geologic descriptions characterizing the thickness and lithology of the coal and 
overburden geological units throughout the shadow area. Provide stratigraphy test boring 
and core sampling log descriptions from the shadow area. Include the elevation and 
locations of the boring logs. 

RESPONSE: NIA. No mining is proposed by th.is IBR application. 

B) Planned Subsidence 

1) Provide a detailed description of the mining technology used to produce planned and 
predictable subsidence? 

RESPONSE: NIA. No mining is proposed by this IBR application. 

2) Provide a description of factors (i.e. drift thickness variations, expected variations in 
extraction height, or presence of faults and their direction (strike & dip) in relation to 
mine panels, etc.) with supporting documentation which may influence the magnitude, 
extent and predictability of planned subsidence. Include data on predicted subsidence 
profiles and post- subsidence contours, including calculations on the predicted angle of 
draw. Provide a description of measures taken in the field to confirm the accuracy and 
reliability of predicted subsidence profiles. 

Revised by sm, UCM-1 - Part IV, Version 1/91, page 3 
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Attachment Ill.3.A. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

3) On a plan base map(s), at a map scale of I inch to 400 feet provide a map of underground 
workings which locates all areas where planned subsidence mining operations are to be 
conducted. Include detailed infonnation in regard to the location, length, width and 
height of projected panel development and extraction areas. Give typical percentage of 
coal removed in planned subsidence extraction areas. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

4) On the I-inch to 400 feet plan base map(s) the infonnation regarding the location of 
features required in Parts a-d below is to be provided in relation to areas of planned 
subsidence. 

a) Identify all topographic features at a maximum contour interval of IO feet. 

b) Identify and label all impoundments with a storage capacity of20 acre-feet or 
more, or bodies of water with a volume of20 acre feet or more. In a written 
narrative, provide infonnation which assures compliance with the requirement of 
Title 62 Ill. Adm. Code 1817.121(d) to pennit such proposed mining operations. 
If no such features exist, provide a specific statement indicating such. 

c) Identify and label all public road right-of-ways and cemeteries located within 
feet measured horizontally of surface areas of predicted planned subsidence. In 
a written narrative, provide infonnation which assures compliance with the 
requirements of Title 62 Ill. Adm. Code 1761.11 and 12 as may be necessary to 
pennit planned subsidence mining operations within the prohibited area. If no 
such features exist, provide a specific statement indicating such. 

d) Identify and label all occupied dwellings, public buildings and facilities, schools, 
churches, hospitals, community or institutional buildings, or public parks located 
within 300 feet measured horizontally of surface areas of predicted planned 
subsidence. If no such features exist, provide a specific statement indicating 
such. If such features do exist, include the following infonnation as may be 
necessary: 

i) Provide a written narrative with support documentation which assures 
compliance with the requirements of Title 62 Ill. Adm. Code 1761.11 
and 12 as may be necessary to pennit planned subsidence mining 
operations within the prohibited area. 

ii) Provide a written narrative which assures compliance with the 
requirements of Title 62 Ill. Adm. Code 18 I 7.121(d) as may be 
necessary to pennit such proposed mining operations in relation to 
public buildings and facilities, schools, churches and hospitals. 

5) Describe the anticipated effects of planned subsidence. 

a) Using the predicted magnitude, extent of planned subsidence profiles, 
post-subsidence contours and angle of draw provided in response to 4,B, above, 
provide a list of all structures and facilities located within the projected area of 
influence of the planned subsidence. The list provided must correspond to each 
panel or extraction area to be mined by planned subsidence mining methods and 
must cross-reference with surface structures and feature map(s). 

RESPONSE: NI A. No mining is proposed by this IBR application. 

Revised by sm, UCM-1 - Part IV, Version 1/91, page 4 
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b) Using the predicted magnitude, extent of planned subsidence profiles and 
post-subsidence contours provided in response to B, 2, above, locate and identify 
all areas of where surface subsidence impacts are projected to cause disruptions 
of surface drainage or drainage problems on a map(s) at al" to 400' scale. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

c) Describe any other anticipated effects of planned subsidence. 

6) Describe, if any, measures to be taken on the surface to prevent or minimize the effects of 
planned subsidence. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

7) Describe measures to be taken to mitigate or remedy any subsidence-related material 
damages. 

a) Provide a description of mitigation measures to be taken to repair or compensate 
the owners of structures or facilities which sustain material damage caused by 
subsidence, including but not limited to the following: 

i) Compensate the owner of structures or facilities in the full amount of 
the diminution in value resulting from the subsidence. 

ii) Repair, restore, rehabilitate or replace damaged structures or facilities. 
iii) Compensation may be accomplished by the purchase prior to mining of 

a noncancelable premium prepaid insurance policy payable to the 
surface owner in the full amount of the possible material damage. 
Documentation of the purchase of such qualifying insurance must be 
provided. 

iv) 

RESPONSE: NIA. No mining is proposed by this IBR application. 

b) Provide a description of measures adopted to control and correct material 
damage resulting from subsidence caused to surface lands, to the extent 
technologically and economically feasible, by restoring the land to a condition 
capable of maintaining the value and reasonable foreseeable uses which it was 
capable of supporting before subsidence. Also, provide descriptions of specific 
repair measures recommended to remedy anticipated material damages detailed 
in 7.a above. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

c) In conjunction with subsidence control plans to mitigate subsidence-related 
material damage to land and structures, provide a description of measures to be 
taken to determine the degree of material damage or diminution of value or 
reasonable foreseeable use of the surface. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

C) Subsidence Unplanned (Maximize Mine Stability) 

1) Describe the method of coal removal which is designed consistent with known technology 
to maximize mine stability to prevent or minimize subsidence and subsidence related 
damage so that if subsidence does occur it cannot be considered planned subsidence. 

Revised by sm, UCM-1 - Part IV, Version 1/91, page 5 
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RESPONSE: NI A. No mining is proposed by this IBR application. 

2) On the shadow area map(s) describe in 2,E, above, or other designated map show all areas 
where coal extraction as described above in 3,C,1 is to occur. Include the following 
detailed information: 

a) Provide the location of mains, submains and extraction panels giving geometric 
sizes, dimensions and orientation including lengths, widths, and extraction 
heights of each. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

b) Identify and label all impoundments with a storage capacity of20 acre-feet or 
more, or bodies of water with a volume of20 acre feet or more, public buildings 
and facilities, churches, schools and hospitals. In a written narrative, provide 
information which assures compliance with the requirements of Title 62 III. 
Adm. Code !817.!21(d) as may be necessary to permit such proposed mining 
operations. If no such features exist, provide a specific statement indicating 
such. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

c) Provide calculations for the estimated potential angle of draw. 

RESPONSE: NI A. No mining is proposed by this IBR application. 

3) Provide information regarding proposed mining extraction geometries, including 
information on the dimensions of pillars, extraction widths of rooms, entries, and 
crosscuts, etc., for all mains, submains, panel entries and all development areas. Provide 
information regarding the highest extraction percentage for each of the mining geometries 
proposed by the operator, if variations are proposed. Information is to include specific 
details of the effects of any proposed second mining operations on final mining 
geometries and extraction percentages. Map(s) at a scale of 1 inch to 400 feet (other 
scales as approved by the Department) are to be provided representing all proposed 
extraction geometries, including any proposed second mining. 

Provide information regarding the design engineering of the various mining geometries 
proposed in 3,C,3 above in maximizing mine stability to prevent subsidence. Include the 
following: 

i) Detailed information regarding the specific methodology used to 
calculate mine stability with support documentation and design 
calculations. 

ii) Data concerning actual coal strengths typical of the coal to be mined 
and as this information relates to pillar design and stability. 

iii) Data regarding the strength and geotechnical characteristics of the 
actual mine floor and subfloor as it relates to mine design and stability. 
Information is to be included describing the thickness and lithology of 
the floor and subfloor units. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

4) Provide detailed descriptions of subsidence control measures that will be taken to prevent 
or minimize subsidence and subsidence-related damage which includes, but is not limited 
to the following: 
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a) Backstowing or backfilling, include map locations; 

b) Leaving areas in which no coal is removed within the shadow area, including a 
description of the overlying area to be protected by solid coal blocks left in 
place. Identify any such areas by map locations; 

c) Surface measures taken to prevent material damage or lessening of the value of 
reasonably foreseeable uses of the surface; 

d) Monitoring, if any, to determine the commencement and degree of subsidence so 
that other appropriate measures can be taken to prevent or reduce material 
damage. Include map locations of any proposed monitoring sites. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

5) Describe measures to be taken to mitigate or remedy any subsidence-related material 
damages. 

a) Provide a description of mitigation measures taken to repair or compensate the 
owners of structures or facilities which may be materially damaged by 
subsidence, including but not limited to the following: 

i) Compensate the owner of structures or facilities in the full amount of 
diminution in value resulting from the subsidence. 

ii) Repair, restore, rehabilitate or replace damaged structures or facilities. 

iii) Compensation may be accomplished by the purchase prior to mining of 
a noncancelable premium prepaid insurance policy payable to the 
surface owner in the full amount of the possible material damage. 
Documentation of the purchase of such qualifying insurance must be 
provided. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

b) Provide a description of measures adopted to control and correct material 
damage resulting from subsidence caused to surface lands, to the extent 
technologically and economically feasible, by restoring the land to a condition 
capable of maintaining the value and reasonably foreseeable uses which it was 
capable of supporting before subsidence. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

c) In conjunction with the requirements to mitigate subsidence-related material 
damage to land, and structures provide a description of measures to be taken to 
determine the degree of material damage or diminution of value or reasonable 
foreseeable uses of the surface. 

RESPONSE: NIA. No mining is proposed by this IBR application. 

4) Existing Structures 
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A) Provide a description of each existing structure proposed to be used in connection with or to 
facilitate the surface coal mining and reclamation operations. The description shall include the 
following: 

1) Locate the structure on the operations map or other designated map, 

2) Provide plans of the structure detailing its current, pre-mining condition, 

3) Provide approximate dates, beginning and completion for construction of the structure, 
and 

4) Provide a showing that the structure meets the performance standards of either 62 Ill. 
Adm. Code Sections 1810 through 1828 or 62 Ill. Adm. Code Sections 280-300 (Interim 
Regulation Program). The showing shall monitor data or other substantiating evidence. 

RESPONSE: NI A 

B) For each structure proposed to be modified or reconstructed for use in connection with or to 
facilitate the surface coal mining and reclamation operations a compliance plan is required which 
shall include the following: 

1) Design specifications for reconstruction or modification of the structure to meet the 
design and performance standards of 62 Ill. Adm. Code Sections 1810 through 1828. 

2) A schedule for reconstruction or modification of the structure showing dates for 
beginning and completing interim steps as well as final reconstruction, 

3) Provisions for monitoring the structure during and after modification to ensure that the 
performance standards of 62 Ill. Adm. Code Sections 1810 through 1828 are met, and 

4) A showing that the risk of harm of the environment or to public health or safety is not 
significant during the period of modification or reconstruction. 

RESPONSE: NI A 

5) Support Facilities 

A) Locate on a mining operations map each of the areas to be permitted for surface disturbance to 
facilitate the mining operation. Map shall include all support facilities including buildings, 
structures, conveyors, parking areas, coal preparation plants, yards, railroad spurs, on-site rail 
yards, each air pollution collection and control facility, each facility to be used to protect and 
enhance fish and wildlife and related environmental values, and each explosive storage and 
handling facility. 

Refer to Refer to Map 6 SF, Operations Plan Map. 

B) Indicate acreage of each type of facility within permit area such as: buildings, roads, railroads, 
parking areas, pavements, loading and unloading facilities, sanitary facilities, and undeveloped 
areas. (Summation of above areas should equal total support facility area.) 

RESPONSE: 
SUPPORT AREA ACRES 
Mine Buildine:s 0.00 
Mine Office Parkin_g 0.00 
Mine Yard 0.00 
Preoaration Plant Buildines 0.00 
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Prep Plant Parking 0.00 
Prep Plant Yard 0.00 
Refuse Area 0.00 
Railroad 0.00 
Access Roads (Roads and Shoulders) 0.00 
Toosoil Storae:e 0.00 
Dirt Stockpile 0.00 
Drainage Facilities 0.00 
Coal Stora2e 0.00 
Mine Sunnort Areas 7.91 
Plant Sunnort Areas 0.00 
Refuse Areas 0.00 
Other 0.00 
Undeveloped Areas 0.00 

TOTAL 7.91 

C) Transportation Facilities 

I) Provide a detailed description on mining operations map or other map and show location 
of the following: 

a) Proposed road(s), conveyor system(s), or rail system. 

b) Related sediment control facilities. 

c) Earth borrow locations and/or locations for deposition of excess excavation. 

RESPONSE: NIA 

2) Provide specifications and plan-profiles of existing gradeline, proposed road centerline, 
ditch flow lines, road cut, fill embankment, culvert, bridge and drainage structures. 
Provide typical cross sections where appropriate. 

RESPONSE: Refer to Plan and Detail Map (Drawing No. B06-142-El) 

3) For all transportation facilities to be constructed, provide construction details for all 
sediment control facilities to be constructed to prevent additional contributions of 
suspended solids to streamflow or to runoff outside the permit area. 

RESPONSE: NI A 

4) Discuss the revegetation of ditch and borrow areas involved in construction. 

RESPONSE: NIA 

5) Discuss the estimated life of each facility and how materials will be removed when the 
facility becomes inactive. 

RESPONSE: NIA 

6) Provide a report of appropriate gee-technical analysis where approval from the 
Department is required for alternative specifications or steep cut slopes under 62 Ill. 
Adm. Code 1817.150. 

RESPONSE: NIA 
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7) Provide a description of measures to be taken to protect the inlet end ofa ditch relief 
culvert, other than use of a rock headwall, and for alteration or relocation of a natural 
drainageway for approval by the Department under 62 Ill. Adm. Code 1817.150. 

RESPONSE: N/ A 

6) Waste Material 

A) Identify the nature of all waste material including shaft excavation material and non-coal waste to 
be disposed of within the permit area. Give the net neutralization potential. 

RESPONSE: N/ A 

B) Coal processing waste bank dams shall be designed to comply with requirements of 62 Ill. Adm. 
Code 1817.81 through 1817.84. For coal processing waste dams and embankments each plan shall 
comply with the requirements ofMSHA, 30 CFR 77.216-1 and 77.216-2, and shall contain the 
results of a geo-teclmical investigation as prescribed under 62 Ill. Adm. Code 1784.16( e). 

RESPONSE: NIA 

C) Indicate location of all areas in which such materials including shaft excavation material and 
non-coal waste (including those under Subtitle C ofRCRA) are to be disposed of on the mining 
operations map. Indicate all streams, creeks, and surface water impoundments within such areas or 
which receive runoff from such areas. Provide acreage of disposal area and borrow areas. Indicate 
location of borrow area on mining operations map. 

RESPONSE: NI A 

D) Provide construction details for all impoundments and structures to contain such waste material. 
Provide typical cross-sections of all proposed levees, dams and excavations. 

RESPONSE: NI A 

E) Indicate location and provide details for diversions as necessary to divert surface water around 
such areas on the mining operations map. 

RESPONSE: NI A 

F) Provide details of diversions or other devices designed to collect surface runoff from waste 
disposal sites and transport same to appropriate treattnent facility. 

RESPONSE: NIA 

G) Provide details of such treattnent facilities and identify points of discharge. 

RESPONSE: NI A 

H) For disposal areas explain measures to be taken to avoid pollution of surface or groundwater due 
to leaching through levees or dams and through underlying soil. 

RESPONSE: NIA 

I) Describe estimated life of each area. 
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RESPONSE: NIA 

J) Coal preparation: 

I) Give a general description of the coal processing operation at this facility. 

RESPONSE: NI A 

2) Describe the fresh water (makeup) and slurry circuits for this operation and indicate ifa 
discharge occurs. If a discharge does occur, it should be included on Schedule A. If a 
discharge does not occur, a detailed description of how this will be accomplished must be 
submitted. 

RESPONSE: NI A 

3) What safeguards are provided to prevent the discharge of slurry fines and untreated slurry 
water during emergency situations ( e.g. power outages, mechanical equipment 
breakdown, plant shutdowns, etc.)? Also, indicate where the slurry would go by gravity 
flow in the event of an emergency discharge, and the environmental impact this would 
have. 

RESPONSE: NI A 

7) Surface Drainage Control 

A) I) Locate on the mining operations map or on a separate drainage map all proposed 
drainage control systems. Show drainage patterns of all affected mining areas. 

RESPONSE: Refer to IBR-1; Part III.2.A.2. Hydrology information can be located in this 
section. 

2) Will all surface drainage from the affected mining area be collected and treated prior to 
leaving the permit area? 

Yes ____ No_~X~--

Ifyes, delineate how and where surface drainage will be collected and treated, and list permit 
numbers and type of permit that the drainage control systems are operated under. If above answer 
is no, explain how regulatory compliance will be achieved without treatment, i.e., address the 
requirements of Section 1817.46(e). 

RESPONSE: Refer to IBR-1; Part III.2.A.2. 

B) Will all surface drainage from unaffected areas be intercepted and diverted around the affected 
mining area? 

Yes _____ No ____ _ 

If no, please discuss. 

C) Describe the timing in which all construction of the sediment ponds and surface drainage control 
structures will be complete. Include a discussion of the vegetation stabilization of these structures. 

RESPONSE: Refer to IBR-1; Part III 

D) Overland Flow Diversions 
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For all diversions of overland flow, shallow groundwater flow, and ephemeral streams which divert surface 
water around the mining area, and all collection drains that transport affected area runoff into 
water-treatment facilities, provide the following: 

I) Typical cross sections bottom width, side slopes and depth. 

2) Proposed flow line slopes. 

3) Runoff and diversion capacity calculations. 

4) Details of proposed erosion and sediment control measures to be employed. 

RESPONSE: NI A 

For permanent diversion also include: 

5) Watershed limits upstream from the diversions. 

RESPONSE: NI A 

6) Plan profile drawings of the proposed diversion showing existing gradeline, proposed 
diversion bottom gradeline and water surface at design storm. 

RESPONSE: NI A 

E) Sediment pond Design: 

NPDES 
MSHA# 
Total Drainage Area (Acres) 
Total Disturbed Drainage Area (Acres) 
Total Calculated Inflow From Design Storm (AC-FT) 
Sediment Storage Volume (AC- FT) 
Total Volume Below Primary Spillway Elevation (AC-FT) 
Total Volume Below Emerg. Spillway Elevation (AC-FT) 

RESPONSE: NI A 

F) I) Discuss the design basis for the sediment pond(s) calculations. 

Submit calculations used in spillway designs and determination of inflow volume and 
pond volume. 

RESPONSE: NIA 

2) Submit a typical section of the embankment(s), details of the principal and emergency 
spillways and a plan view of each pond at a scale of 1 inch - 200 ft. or larger showing 
pond bottom contours and points of inflow. 

RESPONSE: NIA 

3) For all sedimentation ponds provide design information showing compliance with the 
requirements of 62 Ill. Adm. Code 1817.46. Each plan shall, at minimum, comply with 
the requirements ofMSHA, 30 CFR 77.216-1 and 77.216-2. 
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RESPONSE: NIA 

G) If sediment removal becomes necessary, explain how the sediment will be removed, where it will 
be disposed of, and what disposal methods will be used. 

RESPONSE: NI A 

H) Will pH adjustment be necessary on any of the discharges in order to meet the applicable State and 
Federal Standards? 

Yes _____ No _ _._X,,_ __ 

If yes, a discussion of the situation is necessary, along with a detailed basis of design. The basis 
should include a detailed description of the proposed treatment facilities, process flow diagrams, 
and design calculations. 

RESPONSE: NI A 

I) Does a perennial or intermittent stream occur within the proposed permit area? 

Yes_~X~ __ No ____ _ 

If yes, is an exception to the 100-foot buffer zone being requested or is a stream diversion being 
proposed. For exception to the I 00-foot buffer zone, indicate how compliance with Section 
1817.57 will be assured. For a stream diversion, complete Part V 6) of the application form. 

RESPONSE: NIA 

J) Permanent and Temporary Impoundments, Ponds, Banks, Dams and Embankments 

l) All temporary and permanent impoundments must meet the requirements of 62 Ill. Adm. 
Code 1817.49. Will the mining operation involve the construction of any impoundments 
other than those waste retention? 

Yes_~X'-'---__ No ____ _ 

If yes, include the following information: 

a) Locate on mining operations map all impoundments, dam locations, and 
watershed limits, indicate which impoundments are proposed to be permanent 
and complete Part V 3)D) of the application. 

RESPONSE: NIA 

RESPONSE: NI A 

b) Provide construction and maintenance details of dams, spillways, seepage 
control measures, and erosion control measures for inlets and outlets. Employ 
maps and cross sections where necessary. Where design plans for proposed 
structures are not provided, submit a certification statement providing a schedule 
for submission of detailed design plans for each structure. 

2) Describe proposed reclamation plans for each structure, including a timetable and plans 
for removal and disposal of material. Each plan shall: 
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a) Be prepared by or under the direction of, and sealed by a qualified registered 
professional engineer licensed under the Illinois Professional Engineering Act, 

b) contain a description, map, and cross-section of the structure and its location, 

c) contain preliminary hydrologic and geologic information required to assess the 
hydrologic impact of the structure, 

d) if underground mining has occurred, the plan shall contain a survey describing 
the potential effect on the structure from subsidence of the subsurface strata 
resulting from the post underground mining operations, 

e) for structures where the detailed design plans are not submitted to the 
Department with the general plan, the plan shall contain a certification statement 
which includes a schedule setting forth the dates that detailed design plans are to 
be submitted. For these structures, the detailed design plans must be submitted 
to the Department and approved in writing prior to the beginning of construction. 

3) For each structure that meets or exceeds the size or other criteria ofMSHA, 30 CFR 
77.216(a), the detailed design plan shall: 

RESPONSE: NI A 

a) Be prepared by or under the direction of and sealed by a qualified registered 
professional engineer licensed under the Illinois Professional Engineering Act, 

b) include any design and construction requirements for the structure, including 
any required geo-technical information, 

c) describe the operation and maintenance requirements for each structure, and 

d) describe the timetable and plans for removal of each structure if appropriate. 

4) For each structure that does not meet the size or other criteria ofMSHA, 30 CFR 
77.216(a), the detailed plan shall: 

RESPONSE: NI A 

a) Be prepared by or under the direction of and sealed by a qualified registered 
professional engineer licensed under the Illinois Professional Engineering Act, 

b) include any design and construction requirements for the structure, including any 
required gee-technical information, 

c) describe the operation and maintenance requirements for each structure, and 

d) describe the timetable and plans for removal of each structure if appropriate. 

K) If any of the following questions are answered yes, a permit may be needed from Illinois 
Department of Natural Resources, Office of Water Resource Management. 

I) Will the mining operation involve the construction of any levees, dikes, haul roads or 
other similar structures or the placement of any fill along or in the flood plain of any 
stream serving a drainage area often (10) square miles or greater at the point of 
construction? 
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Yes _____ No_~X~--

2) Will the mining operation involve any relocation or diversion of or any construction 
activity in, over, under or along the banks of any stream serving a drainage area of ten 
(10) square miles or greater at the point of construction? 

Yes _____ No ---'-X"---

3) Is there any urban development (residential, commercial or industrial uses) in the areas 
immediately surrounding the mining operation? 

Yes _____ No_--'-X~--

(Ifyes, please re-answer questions 1 and 2 above applying a one (I) square mile drainage 
area limit.) 

4) Will the mining operation involve the construction, major modification, or removal of any 
dam which in the event of failure would have probability for loss of life or additional 
economic loss in excess of that which would occur downstream of the dam in the absence 
of the dam? 

Yes _____ No ---'-X"---

5) Will the mining operation involve the construction, major modification, or removal of any 
dam 25 feet or more in height? 

6) 

RESPONSE: NI A 

Yes _____ No ---'-X~--

Will the mining operation involve construction, major modification, or removal of any 
dam which would have an impounding capacity of 50 acre feet or more? 

Yes _____ No_--'-X~--

8) Provide a plan detailing fugitive dust control practices to be employed during proposed surface coal mining 
and reclamation operations as required under 62 Ill. Adm. Code 1817.95. 

RESPONSE: NIA 
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GENERAL INFORMATION 
Permit No. 375 
Structure I Catch Basin B 
Type: Combination (Dam, Incised, or Combination) 

DESIGN DETAILS 
A. Design Storm: I Oyr/24hr 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

N. 

Estimated Runoff Area: 

Estimated Distrubed Area: 

Runoff Coefficient: 

Quanitity ofRunoff (10yr/24hr) 

Sediment Volume (Dist. Area X 0.0035): 

Pit Pumpage: 

Pit Pumpage Treatment: 

Basin Volume (Required at Normal Pool*): 

Basin Volume (Provided at Normal Pool): 

Basin Freeboard (Designed Storm 25yrl6hr 

Surface Area at Design Storm (25yr/6hr): 

Diversion Ditching: 

Inlet Elevation**: 
Outlet Elevation 
Outfall Elevation 

Emergency Spillway System**: 
(Design Storm 25yr/6hr) 

4.90 in 

5.98 acres 

5.48 acres 

91.64 percent 

1.68 ac/ft 

0.02 ac/ft 

0.00 gpm 

None 

0.86 ac/ft 

9.21 ac/ft 

1.00 feet 

1.22 acres 

None 

NIA feet 
NIA feet 
NIA feet 

None 

(Reference SCS-IL, June, 1992) 

Notes: 

Pond Design.xis 

* Basin Volume Required- (0.5 X Runoff Volume)+ Sediment Volume+ (pit Pumpage X 0.00442 X 0.5) 
** Detailed drawings are submitted with the basin plan view and sections. 

7/14/2006 
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CATCH BASIN B 

Filename: STORAGE CELL-2.sc4 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln. 

Beaver, WV 25880 

Phone: 304-255-0491 

1 

Printed 07-12-2006 
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General Information 

Storm Information: 
Storm Type: NRCS Type II -------~~_, 

Design Storm: 10 yr - 24 hr 

Rainfall Depth: S.210 inches 

r 

Filename: STORAGE CELL-2.sc4 Printed 07-12-2006 
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Structure Networking: 
Type 

Stru (flows Stru 

I 
Musk. K 

Musk. X I Description 
# into) # (hrs) 

Null #1 ==> End I 0.000 0.000 I 

Filename: STORAGE CELL-2.sc4 Printed 07-12-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge Runoff 

Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 5.980 5.980 20.95 1.83 

Filename: STORAGE CELL-2.sc4 Printed 07-12-2006 
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Structure Detail: 

Structure #1 (Null) 

Filename: STORAGE CELL-2.sc4 Printed 07-12-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of Musk K Curve 

Peak Runoff 
Stru SWS Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 5.980 0.072 0.000 0.000 86.000 M 20.95 1.826 
- -~"-- -~- ------- ~------ -~~ --

~ 5.980 20.95 1.826 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) Vert. Dist. Horiz. Dist. Velocity Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 0.50 2.75 550.00 2.120 0.072 
flowing streams 

#1 1 Time of Concentration: 0.072 

Filename: STORAGE CELL-2.sc4 Printed 07-12-2006 
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CATCH BASIN B 

Filename: STORAGE CELL-3.sc4 

BLA 

Alliance Consulting, Inc. 
124 Philpott Ln. 

Beaver, WV 25880 

Phone: 304-255-0491 

Printed 07-12-2006 
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Filename: STORAGE CELL-3.sc4 

General Information 

Storm Information: 
Storm Type: 

Design Storm: 

Rainfall Depth: 

NRCS Type II 

25 yr - 6 hr 

4.680 inches 

2 

Printed 07-12-2006 
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Type I 
Stru 

# 

Null i #1 

Filename: STORAGE CELL-3.sc4 

Structure Networking: 
(fiows Stru 

I into) # 

==> End i 

Musk. K 
(hrs) 

0.000 

[nl 
~ 

Musk. X Description 

0.000 

3 

Printed 07-12-2006 
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Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 5.980 5.980 26.52 1.58 

Filename: STORAGE CELL-3.sc4 Printed 07-12-2006 
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Structure Detail: 

Structure #1 (Null) 

Filename: STORAGE CELL-3.sc4 Printed 07-12-2006 
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Subwatershed Hydrology Detail: 

sws Area 
1ime of 

MuskK Curve Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 5.980 0.072 0.000 0.000 86.000 M 26.52 1.579 
- ·--- -·-----~---· . ·- - - .. 

~ 5.980 i 26.52 1.579 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

1ime (hrs) # # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

0.50 2.75 550.00 2.120 0.072 flowing streams 

#1 1 Time of Concentration: 0.072 

Filename: STORAGE CELL-3.sc4 Printed 07-12-2006 
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PART IV 

RECLAMATION PLAN 

I) Provide a reclamation plan map outlining proposed reclamation of the lands within the proposed IBR 

area and state how the IBR area will be reclaimed in conformity with the original plan. 

2) Post Mining Land Use 

A) Provide a detailed description of proposed post-mining land uses and capabilities employing land use 

and capability categories listed below. Provide acreage figures for each post-mining land use 

proposed for the existing permit, the IBR area and total permit after inclusion of the IBR acreage and 

designate the postmining land uses on the Post Mining Land Use Map. Acreage figures for 

postmining land use must differentiate between mined and surface disturbance areas based on the 

mining line used in the premining section of the application. 

Land Use Capability 

Existing Permit (ac) !BR (ac) 

Prime HCap NonCrop Prime HCap NonCrop 

Cropland 0.00 0.00 

Pasture Land 0.00 0.00 

Grazing Land 0.00 0.00 

Forestiy 13.36 0.00 

Residential 0.00 0.00 

Industrial/Commercial 0.00 0.00 

Recreation 0.00 0.00 

Fish & Wildlife 0.00 0.00 
Habitat (Herbaceous) 

Fish & Wildlife 513.95 9.71 
Habitat (Woody) 

Fish & Wildlife 0.00 0.00 
Habitat (Wetland) 

Developed Water 19.26 0.00 
Resources 

Undeveloped Land 0.00 0.00 

Prime: Prime farmland 
HCap: High Capability- meeting productivity requirements of62 Ill. Adm. Code 1825. 
NonCrop: Non-Cropland - All soils which do not qualify as prime farmland or high capability. 

Total (ac) 

Prime HCap NonCrop 

0.00 

0.00 

0.00 

13.36 

0.00 

0.00 

0.00 

0.00 

523.66 

0.00 

19.26 

0.00 
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Attachment IV. l. 

RECLAMATION PLAN 

1) Provide a reclamation plan map outlining proposed reclamation of the lands within the proposed 
!BR area and state how the !BR area will be reclaimed in conformity with the original plan. 

RESPONSE: Refer to Map 7 S.F. Reclamation Map. 

When permanent cessation of operations occurs, final reclamation of the mine site 
will commence immediately and be completed in accordance with the approved 
reclamation plan and the permit conditions developed in accordance with Chapter 
I, Section 1817, 62 Illinois Administrative Code. The timeframes and limits 
established in 62 IAC 1817.101 and 1817.113 will govern the reclamation 
Activities. If variances or extensions are necessary, timely requests will be made 
to the Department for approval. 

Following the recovery ofuseable underground mining equipment, the mine 
ventilation shafts and slope portal will be backfilled and sealed in accordance with 
pertinent state and federal regulations. Mine facilities and structures not required 
to support the approved post-mining land use will be removed. All usable 
materials and structures will be salvaged and sold if economically possible. 
Obsolete structures and equipment will be scraped and removed from the mine 
site. Disturbed areas will be graded to conform to the approved configuration and 
slopes required to support the post-mining land use. 

Soil replacement and vegetation establishment are dictated by seasonal weather 
conditions. Soil placement will generally be accomplished during the dryer 
months of the year to avoid undesirable compaction. Soil materials required for 
the reclamation effort will be obtained from stockpiled soils removed prior to 
disturbance by the mining operations or borrow areas in the refuse disposal area. 
Borrow areas used as sources for cover material will be graded to approximate 
original contour to blend into the surrounding topography and revegetated in 
accordance with the proved post-mining land use plan. Soil materials will be 
replaced and vegetation established in accordance with the approved post-mining 
land uses. Reclaimed areas will planted during the first normal period of 
favorable planting conditions following replacement of the soil materials. All 
surface and groundwater monitoring will continue until the agencies with 
authority over this function approve discontinuing the monitoring. 

B) Provide a detailed estimate of the cost ofreclamation for the proposed surface mining operation 
required to be covered by a performance bond. Provide calculations and/or drawings, cross 
sections, maps, etc. to support the reclamation cost estimate. 

RESPONSE: Refer to the attached Estimate of Reclamation. 

C) Backfilling and Grading 

Provide a plan for backfilling, soil stabilization, compacting and grading, with contour map or 
cross-sections showing the anticipated final surface configuration of the proposed permit area (in 
accordance with 62 Ill. Adm. Code 1817 .102 through 1817.107). The plan shall include the 
following: 
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Attachment JV. I. 

I) Describe how approximate original contour will be achieved. Discuss method(s) to be 
employed for overburden removal, spoil placement, and grading, including the removal 
and redistribution of soil. Mention type of equipment to be used for each phase of work. 

RESPONSE: Backfilling and regarding procedures will be accomplished by using scrapers, 
dozers, loaders, and/or trucks to grade the disturbed areas and to re-distribute the 
stored topsoil. Rough regarding will restore the areas to the approximate original 
contour and final grading will be performed using the topsoil material. In 
permitted areas adjacent to undisturbed areas, regarding will be blended into the 
natural ground. 

2) The areas other than those reclaimed to the standards of high capability lands and prime 
farmlands, describe all water and erosion control structures to be constructed such as 
terraces, diversions, etc. 

RESPONSE: Methods to deter erosion ofreclaimed area will include, but not limited to the use 
of terraces, ditches, hay bales, silt fence, vegetation, erosion control matting, 
and/or riprap. Other methods may be used for site-specific situations. Design 
criteria for these alternate means of sediment control will be in accordance with 
the NRCS design criteria and shall meet post construction certification 
requirements. 

3) Describe the timing in which all grading and the construction and removal or renovation 
of water and erosion control structures will be complete and the sequence for 
accomplishing the work in relation to seasonal weather conditions. 

RESPONSE: Grading and construction and the removal or renovation of water and erosion 
control structures will occur between April 1 and November 15. This time 
schedule will allow for revegetation and mulching of the disturbed areas. 
Unforeseen situations may require for the construction of structures during 
adverse weather conditions. If this should occur, a temporary vegetation seed 
mixture will be used until the area can be seeded with a permanent seed mixture. 
The same time schedule of April 1 through November 15 will be used for the 
removal and/or renovation of structures. Prior to this type of work being 
conducted, approval will be received from the appropriate regulatory agencies. 
Work will be performed in accordance with accepted engineering and 
conservation practices. 

D) Provide a plan for revegetation of the proposed permit area including but not limited to the 
following: 

I) Provide a schedule of revegetation for each reclamation area or subarea within the permit 
area. 

RESPONSE: Upon completion of grading activities, areas will be stabilized using cover crops, 
as stated below, and/or by applying mulch. The approved species will then be 
seeded to provide vegetative cover in accordance with the post-mining land use. 

2) a) For areas other than forest and/or wildlife habitat planting, list the species and 
seeding rates on a per acre basis for each species proposed to be utilized. 

RESPONSE: Refer to Attachment IV. l .D 
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Attachment IV. I. 

b) For forestry and/or wildlife habitat areas, list the planned species and density on 
a per acre basis of trees, shrubs and herbaceous cover to be seeded and planted. 

RESPONSE: Refer to Attachment IV. l .D 

3) Describe the methods to be used in planting and seeding. Include the type of equipment 
to be used for seeding and seedbed preparation. 

RESPONSE: Method of application will include the use of conventional seed drills, Brillion 
seeders, broadcast seeders, or aerial seeding, depending upon soil conditions. 
Seeding rates are addressed in Attachment V. l .D. Fertilization rates will typically 
include agricultural lime at 3 t/ac, phosphorus (P2O5) at 150 lb/ac, potassium 
(K2O) at 200 lb/ac, and nitrogen at 120 lb/ac. These are typical cover crop 
application rates and will be adjusted based upon soil chemical analysis and yield 
requirements. Based on the site conditions and the post-mining land use, a 
suitable mixture of annual and perennial, grasses and legumes will be planted 
from the species listed in Attachment V. l .D. Seeding rates may be adjusted as per 
specific seed variety recommendations, methods of application, and erosion 
control objectives for specific sites. 

4) Is irrigation proposed? If so discuss. Are pest and disease control measures proposed? If 
so discuss. 

RESPONSE: No irrigation is proposed. No pest or disease control measures are proposed other 
than the typical agronomic practices employed for production of agricultural 
crops. 

5) Are areas to be temporarily seeded and/or mulched to control erosion? 

Yes_-----'-X-"------ No ___ _ 

Ifno, explain. If yes discuss in detail, including species, seeding rate by species per acre, 
mulching methods, mulching rates and type of mulch. 

RESPONSE: Straw mulch will be spread by hand or mechanically at a rate of about 1.5 tons per 
acre. Where the situation dictates, straw and hay mulch will be applied between 
the dates ofNovember 1 through March I. Between March 1 and November 1, 
areas will be protected with quick-growing standing mulch ( annual rye grass, 
spring oats, pearl millet, etc.). During the growing season, straw or hay mulch 
will be applied as needed or as directed by the Department. 

6) Provide Measures proposed to be used to determine success ofrevegetation required 
under 62 Ill. Adm. Code I 817.117. 

RESPONSE: The approved Illinois Productivity Formula will be used to determine success for 
cropland. A minimum of 250 live stems per acre and sufficient herbaceous cover 
to control erosion will be used as the success criteria for wildlife land use areas. 
No trees will be planted on the covered refuse piles, and the standard for success 
will be the groundcover standard used for herbaceous wildlife. A minimum of 
450 live stems per acre and sufficient herbaceous cover to control erosion will be 
used as the success criteria for reclaimed forestry land use. 
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Attachment IV.I. 

7) If any of the post-mining land uses are to include industrial or residential uses, describe 
revegetation measures to control erosion. 

RESPONSE: No post-mining land use of industrial or residential are proposed within the 
surface facilities permit area. 

8) Are there any plans to use nurse crops or crop rotations to improve future rowcrop 
productivity? 

Yes ____ No __ X __ _ 

Jfyes describe type, duration and management of these areas. 

9) Describe soil testing plan for evaluation of soil nutrients and amendments necessary for 
revegetation. 

RESPONSE: Composite soil samples will be collected and analyzed for pH, Pl, and K. One 
representative composite sample will be collected from approximately every four 
acres. Laboratory analyses of the samples combined with the vegetative being 
planted will be used to determine the appropriate amendments and quantities to be 
applied to the reclaimed areas. 
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ATTACHMENT IV.1.B 
RECLAMATION ESTIMATE 

PERMIT No. 375 
SUMMARY 

Mine Site $389,980 

Plant Site $1,081,541 

Refuse Site $1,532,668 

TOTAL $3,004,190 

Increase per this /BR = $19,552 
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ATTACHMENT IV.1.B 
RECLAMATION EST I MA TE 

PERMIT No. 375 
MINE SLOPE AND REMOTE VENT SHAFTS 

Number Width Length Height Description Units Price COST 

Administrative Bldg 1 41 150 16 Wooden/Brick Veneer 3644.4 Cu Yd 0.1 $364 
Admin Parking 1 80 120 1.5 Base Material 533 Yards 1.5 $800 
Mine Office 2 24 60 14 Modular Bldgs 2 Each 0 $0 
Mine Office Parking 1 140 280 1.5 Base Material 2,178 Yards 1.5 $3,267 
Change Room 2 24 60 Modular Bldgs 2 Each 0 $0 
Incline Slope 1 24 600 12 Remove Portal 78,000 Yards 1.5 $117,000 
Slope Seal 1 2 24 12 Seal in Solid Rock 1 Each 5000 $5,000 
Elevator Frame 0 26 24 30 Erected Steel 1 Each 0 $0 Replaced by larger slope 
Hoist House 0 40 40 14 PreFab Metal Bldg 1 Each 0 $0 Replaced by larger slope 
Warehouse 2 75 150 14 Pole Barn 11666.7 Each 0.1 $1,167 
Shop {Garage) 1 75 150 20 Pole Barn 8333.3 Each 0.1 $833 
Shed 3 60 100 14 3 Side Pole Barn 9333.3 Each 0.1 $933 
Rock Dust Tank 1 8 8 40 8 Ft Dia Tank 1 Each 0 $0 
Mine Substation 1 100 100 0 Elec Sub 1 Each 0 $0 
Mine Yard 1 430 400 1.5 Base Material 9,556 Yards 2 $19,111 
Mine Fan 1 20 10 1.5 Concrete Base 11 Yards 200 $2,222 

Admin Bldg Foundation 1 41 150 0.5 Concrete Slab 113.9 Cu Yd 0.1 $11 
Mine Office Foundation 2 24 60 1 Strip Footers 200 Cu Yd 26 $5,200 
Warehouse Foundation 2 75 150 1 Reinforced Pad 2500 Cu Yd 26 $65,000 
Garage Foundation 1 75 150 1 Reinforced Pad 1250 Cu Yd 26 $32,500 
Storage Shed Foundation 3 60 100 1 Reinforced Pad 2000 Cu Yd 26 $52,000 
Rock Dust Tank Foundation 1 8 8 1 Reinforced Pad 7.1 Cu Yd 26 $185 
Access Road Tunnel Footers 2 4 110 2 Strip Footers 65.2 Cu Yd 26 $1,695 
Access Road Tunnel 1 34.34 70 1 PreFab Reinforce Concete 89.0 Cu Yd 26 $2,315 
Access Road 1 30 2290 1 2544.4 Cu Yd 1.5 $3,817 

Intake Shaft Area 1 100 100 1.5 Base Material 556 Yards 2 $1,111 
Intake Shaft 1 16 16 540 16 Ft Dia Shaft Backfill 5,120 Yards 1.5 $7,680 
Intake Collar 1 16 16 2 Remove 4 Ft Ht 15 Yards 26 $387 
Seal 1 1 1 1 Install Surface Cap 1 Each 5000 $5,000 
Return Shatt Backfill 1 13 13 540 16 Ft Dia Shaft Backfill 3,380 Yards 1.5 $5,070 
Return Collar 1 13 13 2 Remove 4 Ft Ht 12 Yards 26 $315 
Seal 1 1 1 1 Install Surface Cap 1 Each 5000 $5,000 
Elevator Shaft 0 26 28 540 26 Ft Dia Shaft Backfill 0 Yards 1.5 $0 Replaced by larger slope 
Elevator Collar 0 26 26 2 Remove 4 Ft Ht 0 Each 26 $0 Replaced by larger slope 
Seal 0 26 26 1 Install Surface Cap 0 Each 5000 $0 Replaced by larger slope 
Locust Grove Shafts Area 2 100 100 1.5 Base Material 556 Yarcls 2 $1,111 
Locust Grove Return Shafts Backfill 2 13 13 416 16 Ft Dia Shaft Backfiff 5,208 Yarcls 1.5 $7,812 
Locust Grove Return Coffars 2 13 13 2 Remove 4 Ft Ht 24 Yarcls 26 $629 
Locust Grove Seals 2 1 1 1 Install Surface Cap 2 Each 5000 $10,000 

Topsoil 1 7.5 Acres 1.5 Remove from Storage 18,150 Yards 1.5 $27,225 
Lime 1 7.5 Acres 7 7 tons per acre 52.5 Tons 28 $1,470 
Revegetation 1 7.5 Acres Revegetate 7.5 Acres 500 $3,750 

TOTAL $389,980 
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ATTACHMENT IV.1.B 
RECLAMATION ESTIMATE 

PERMIT No. 375 
PLANT SITE 

Numb Length Width HI Description 

Plant Office 
Change Room 
Warehouse 
Shop 
Shed 
Thickener 
Plant Substation 
Parking 
Yard 
Plant Apron 

Plant Office Foundation 
Change Room Foundation 
Storage Shed Foundation 
Plant Substation Foundation 

Slope Bell 
Raw Coal Belt 
Plant Feed Belt 
Refuse Belt 
Clean Coal Belt 
Rail Loadout Belt 
Slurry Line 

Screen Building 
Plant Building 
Rail Loadout 
Refuse Bin 

ROM Stacking Tube 
ROM Tunnel 
Clean Stacking Tube 
Clean Tunnel 

Raw Stockpile 
Clean Stockpile 
Railroad Ballast 
Rail Removal 
Road Base 
Plant Pad 
Supply Yard Base 
Parking Lot Base 

Rail Grade Removal 
Rail Grade Removal 
Rail Grade Removal 
Rail Grade Removal 
Rail Grade Removal 
Rail Grade Removal 
Rail Grade Removal 

Topsoil 
Lime 
Revegetation 

1 24 
1 24 
o 75 
o 60 
1 60 
2 110 
1 200 
1 80 
1 390 
1 160 

1 24 
1 24 
1 60 
2 10 

280 
850 

1 300 
1 1150 
1 770 
1 460 
1 1700 

o 
1 
1 
1 

40 
202 
28 
20 

8 
250 

8 
250 

500 
700 

16859 
15173 

5.24 
550 
390 
160 

60 
60 

150 
100 
100 
110 
200 
120 
200 
300 

60 
60 

100 
14 

Modular Bldgs 
Modular Bldgs 

14 Pole Barn 
20 Pole Barn 
14 3 Side Pole Barn 
20 Concrete Tank 
0 Elec Sub 

1.5 Base Material 
1.5 Base Material 

2 Base Material 

1 Concrete Pad 
1 Concrete Pad 
1 Storage Shed 
1 Transformer Pads 

1 Conveyor Demolition 
1 Conveyor Demolition 
1 Conveyor Demolition 
1 Conveyor Demolition 
1 Conveyor Demolition 
1 Conveyor Demolition 
1 Slurry Pipe Removal 

60 50 Structural Steel Frame 
106 100 Structural Steel Frame 
40 97 Structural Steel Frame 
20 50 Structural Steel Frame 

100 Concrete Tube 
12 1.5 Concrete Roof 

100 Concrete Tube 
14 1.5 Concrete Roof 

640 
700 

600 
200 
300 

2 Coal Base Removal 
2 Coal Base Removal 
2 Removal 

Removal 
2 Removal 
2 Removal 
1 Removal 
1 Removal 

Haut to Rail Grade Cut 
Haul to Grade Plant Pad 0.5' 
Haul to Road Base Fill 0.5' 
Haul to Clean Coal Stockpile 0.5' 
Haul to Raw Coal Stockpile 0.5' 
Dozer Push to Storage 
Haul Excess to Clean Coal Stockpile Area 

88.34 Acres 
88.34 Acres 
88.34 Acres 

1.5 Remove from Storage 
7 7 tons per acre 

Revegetate 

Amount Units Per COST 

o 
o 

$0 Mobile 
$0 Mobile 

o o 
o o 

$0 Removed from plan 
$0 Removed from plan 

84000 Cu Ft 0.1 
2094.4 Yards 26 

1 o 
533 Cu Yar 1.5 

4,333 Cu Yar 1.5 
3,556 Cu Yar 1.5 

160 Sq Yar 0.85 
160 Sq Yar 0.85 
667 Sq Yar 0.85 

31 Sq Yar 0.85 

280 Feet 15 
850 Feet 15 
300 Feet 15 

1,150 Feet 15 
770 Feet 15 
460 Feet 15 

1,700 Feet 4 

$8,400 
$54,454 

$0 
$800 

$6,500 
$5,333 

$136 
$136 
$567 

$26 

$4,200 
$12,750 

$4,500 
$17,250 
$11,550 
$6,900 
$6,800 

0 Cu Ft 
2141200 Cu Ft 

108640 Cu Ft 
20000 Cu Fl 

0.1 $0 Screen in Plant Bldg 

140 Yds 
167 Yds 
140 Yds 
194 Yds 

23,704 Yds 
36,296 Yds 
16,859 Yds 
15,173 Ft 
16,908 Yds 
24,444 Yds 
2,889 Yds 
1,778 Yds 

24,994 Yds 
6,111 Yds 
2,614 Yds 
9,075 Yds 
3,750 Yds 

48,755 Yds 
16,498 Yds 

0.1 $214,120 
0.1 $10,864 
0.1 $2,000 

26 
26 
26 
26 

$3,630 
$4,333 
$3,630 
$5,056 

1.5 $35,556 Haul to Slurry Cell 3 
1.5 $54,444 Haul to Slurry Cell 3 
1.5 $25,288 Haul to Slurry Cell 3 

0 $0 Sold for recycling 
1.5 $25,362 Haul to Slurry Cell 3 
1.5 $36,667 Haul to Slurry Cell 3 
1.5 $4,333 Haul to Slurry Cell 3 
1.5 $2,667 Haul to Slurry Cell 3 

1.5 $37,491 
1.5 $9,167 
1.5 $3,921 
1.5 $13,613 
1.5 $5,625 

0. 75 $36,566 
1.5 $24,747 

213,783 Yds 1:5 $320,674 
618 Tons 28 $17,315 

88 Acres 500 $44,170 

TOTAL $1,081,541 
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ATTACHMENT IV.1.B 
REFUSE AREA 

RECLAMATION ESTIMATE 
PERMIT No. 375 
REFUSE AREA 

Number Width Length Height Description Units Price COST 

Backfill Slurry Pool 3 1 1000 2000 4 Cover Slurry Pool 296,296 Yards 
Coal Base Backhaul Cover Slurry Pool -60,000 Yards 

Railroad Ballast Backhaul Cover Slurry Pool -16,859 Yards 
Plant Road Backhaul Cover Slurry Pool -16,908 Yards 
Plant Pad Backhaul Cover Slurry Pool -24,444 Yards 

Plant Supply Yard Backhaul Cover Slurry Pool -2,889 Yards 
Plant Parking Backhaul Cover Slurry Pool -1,778 Yards 
Intake Shaft Backhaul Cover Slurry Pool -556 Yards 
Mine Office Backhaul Cover Slurry Pool -9,556 Yards 

Yards needed from Coarse Refuse Borrow 163,307 Yards 1.5 $244,961 

Slurry Cell 3 Soil Cover 1 1150 2100 2.5 Soil Cover 223,611 Yards 1.5 $335,417 
Slurry Cell 3 Top Soil 1 1150 2100 1.5 Topsoil Cover 134,167 Yards 1.5 $201,250 

Slurry Cell 1 Soil Cover 1 850 1300 2.5 Soil Cover 102,315 Yards 1.5 $153,472 
Slurry Cell 1 Top Soil 1 850 1300 1.5 Topsoil Cover 61,389 Yards 1.5 $92,083 
Coarse Refuse Soil 1 1000 500 2.5 Soil Cover 46,296 Yards 1.5 $69,444 

Coarse Refuse Topsoil 1 1000 500 1.5 Topsoil Cover 27,778 Yards 1.5 $41,667 
Slurry Cell 1 Ditch 1 20 200 1.5 Concrete Grout 222 Yards 200 $44,444 

Coarse Refuse Ditch 1 20 300 1.5 Concrete Grout 333 Yards 200 $66,667 

Lime Slurry Cell 3 1 1150 2100 7 7 Tans per Acre 55 Acres 28 $1,552 
Lime Slurry Cell 1 1 850 1300 7 7 Tans per Acre 25 Acres 28 $710 

Coarse Refuse Area 1 1000 500 7 7 Tans per Acre 11 Acres 28 $321 

Revegetate SC 3 1 1150 2100 1 Base Material 55 Acres 500 $27,720 

Revegetate SC 1 1 850 1300 1 16 Ft Dia Shaft Backfill 25 Acres 500 $12,684 
Revegetate Coarse 1 1000 500 1 Remove 4 Ft Ht 11 Acres 500 $5,739 

Topsoil from Future Refuse Area 1 68.9 Acres 1.2 Topsoil Redistributed 133,390 Yards 1.5 $200,086 

Revegetate Future Refuse Area 1 68.9 Acres Topsoil 68.9 Acres 500 $34,450 
TOTAL $1,532,668 
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Permit #375 
Locust Grove Shafts IBR 

Attachment IV.1.D. 
Seeding and Planting Plan 

Temporary Vegetation 
COVER CROP 

Plant Species Seeding Rate Method of Application 

Spring Oats 2.0 bu/ac Drilled or Broadcast 
Ryegrass (annual) 20.0 lb/ac Drilled or Broadcast 
Sunflower 10.0 lb/ac Drilled or Broadcast 
German Millet 20.0 lb/ac Drilled or Broadcast 
Sorghum/Sudan/Sudex 32.0 lb/ac Drilled or Broadcast 
Korean Lespedeza 20.0 lb/ac Drilled or Broadcast 
Wheat 1.5 bu/ac Drilled or Broadcast 
Ryegrass (perennial) 20.0 lb/ac Drilled or Broadcast 

WILDLIFE HABITAT 
Plant Species Planting Rate Method of Application 

Orchard Grass 10.0 lb/ac Broadcast 
Red Clover 6.0 lb/ac Broadcast 

( Brome Grass 10.0 lb/ac Broadcast 
'· Red Top 20.0 lb/ac Broadcast 

Bluestem 4.0 to 8.0 lb/ac Broadcast 
Grama 4.0 to 8.0 lb/ac Broadcast 
Indian Grass 4.0 to 8.0 lb/ac Broadcast 
Switch grass 4.0 to 8.0 lb/ac Broadcast 
Ryegrass 10.0 lb/ac Broadcast 
Ladino Clover 2.0 lb/ac Broadcast 
Alfalfa 8.0 lb/ac Broadcast 
Birdsfoot Trefoil 10.0 lb/ac Broadcast 
Korean Lespedeza 15.0 lb/ac Broadcast 
Yellow Poplar 480 trees/ac Mechanical or Hand 
Oaks 480 trees/ac Mechanical or Hand 
Ashes 480 trees/ac Mechanical or Hand 
Shortleaf Pine 680 trees/ac Mechanical or Hand 
White Pine 680 trees/ac Mechanical or Hand 
Eastern Red Cedar 680 trees/ac Mechanical or Hand 
Maples 480 trees/ac Mechanical or Hand 
River Birch 480 trees/ac Mechanical or Hand 
Red Gum 480 trees/ac Mechanical or Hand 
Black Walnut 480 trees/ac Mechanical or Hand 
Black Locust 480 trees/ac Mechanical or Hand 
Dogwoods 480 shrubs/ac Mechanical or Hand 
Hawthorns 480 shrubs/ac Mechanical or Hand 

Note: Original plan developed by Soil Tech, Inc. Revised for Locust Grove Shafts IBR IV-Planting Plan.xis 



R21068

C 

Sumacs 
Elderberry 
Crabapple 

Permit #375 
Locust Grove Shafts IBR 

Attachment IV.1.D. 
Seeding and Planting Plan 

480 shrubs/ac 
480 shrubs/ac 
480 shrubs/ac 

Mechanical or Hand 
Mechanical or Hand 
Mechanical or Hand 

Note: Woody plantings will consist of mixed species composition. 
- Planting stock for woody plant species will be native species known to occur in Illinois 
- Any native species established by natural causes will be encouraged and is considered 

applicable to determination of vegetative success standards. 
- Black locust will be limited to 30% of the planting stocking per acre 

FORESTRY 
Plant Species Planting Rate Method of Application 

Orchard Grass 10.0 lb/ac Broadcast 
Red Clover 6.0 lb/ac Broadcast 
Brome Grass 10.0 lb/ac Broadcast 
Red Top 20.0 lb/ac Broadcast 
Ryegrass 10.0 lb/ac Broadcast 
Ladino Clover 2.0 lb/ac Broadcast 
Korean Lespedeza 15.0 lb/ac Broadcast 
Yellow Poplar 680 trees/ac Mechanical or Hand 
Oaks 680 trees/ac Mechanical or Hand 
Ashes 680 trees/ac Mechanical or Hand 
Shortleaf Pine 680 trees/ac Mechanical or Hand 
White Pine 680 trees/ac Mechanical or Hand 
Eastern Red Cedar 680 trees/ac Mechanical or Hand 
Maples 680 trees/ac Mechanical or Hand 
River Birch 680 trees/ac Mechanical or Hand 
Red Gum 680 trees/ac Mechanical or Hand 
Black Walnut 680 trees/ac Mechanical or Hand 
Black Locust 680 trees/ac Mechanical or Hand 
Dogwoods 680 trees/ac Mechanical or Hand 
Hawthorns 680 trees/ac Mechanical or Hand 
Sumacs 680 trees/ac Mechanical or Hand 
Elderberry 680 trees/ac Mechanical or Hand 
Crabapple 680 trees/ac Mechanical or Hand 

Note: Woody plantings will consist of mixed species composition. 
- Planting stock for woody plant species will be native species known to occur in Illinois 
- Any native species established by natural causes will be encouraged and is considered 

applicable to determination of vegetative success standards. 
- Black locust will be limited to 30% of the planting stocking per acre 

Note: Original plan developed by Soil Tech, Inc. Revised for Locust Grove Shafts IBR IV-Planting Plan.xis 
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REPORT 

ENGINEERING DESIGN PLAN 

PROPOSED COAL REFUSE DISPOSAL FACILITY 

POND CREEK MINE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

WILLIAMSON ENERGY, LLC 

BECKLEY, WEST VIRGINIA 

1.0 INTRODUCTION 

Plans have been developed for the construction of a coarse and fine coal refuse disposal facility 

to be located near Johnston City in Williamson County, Illinois. The proposed coal refuse 

disposal facility will provide disposal capacity for both coarse and fine coal refuse produced by 

the Pond Creek Mine No. 1 coal preparation plant located approximately 0.25 mile west of the 

proposed facility. The location of the site is just southwest of the intersection ofDwina Road 

and Dean Road and is shown on Figure No. 1. 

The plan, as presented herein, provides for the disposal of approximately 1.6 years of coarse coal 

refuse and 3.2 years of fine coal refuse based on production rates provided by Williamson 

Energy, LLC (Williamson Energy). The facility shall be constructed in two phases consisting of 

an excavated starter cell (Phase 1) and a downstream coarse coal refuse embankment (Phase 2). 

The proposed facility meets the requirements to be considered a low hazard impoundment, 

therefore, the short and long-term design storm event is the 100-year, 6-hour recurrence interval 

storm. At the I-year anniversary of initial impounding capability and thereafter, the facility will 

be capable of storing the runoff associated with the design storm event. The stored runoff 

volume, as well as operational water, shall be evacuated using a pump. 

Perimeter ditches and access road gutters have been specified to convey storm runoff away from 

the embankment in a controlled manner. The ditches have been designed for routing the runoff 

associated with the I 00-year, 6-hour recurrence interval storm event. 

This report presents the design drawings, guideline technical specifications (Appendix A), 

calculations (Appendix B) and laboratory test data (Appendix C) necessary for the design and 

construction of the Phase 1 starter cell and Phase 2 embankment. 

FILE: Report 
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2.0 EXISTING SITE CONDITIONS 

2.1 Site Characteristics 

The proposed coal refuse disposal facility is to be located approximately 7 miles northeast of 

Johnston City, Illinois. The embankment shall be situated southwest of the intersection of 

Dwina Road and Dean Road. The Pond Creek Mine No. I coal preparation plant is located 

approximately 0.25 mile west of the embankment. 

The proposed impoundment area was previously used for agricultural purposes and has 

relatively flat to mild slopes to the ridgeline at approximate Elevation 572. The surrounding 

landscape is characterized by extensive agricultural and rural residential land use. 

Regionally, the proposed permit area is located on the southern shelf of the Illinois Basin in 

the Mt. Vernon Hill Country physiographic division. Surrounding landforms are the results 

of both Wisconsinian glaciations and normal degradation processes such as weathering mass 

wasting and stream erosion. Surrounding topography is characterized by generally flat ridge 

tops, moderately steep hill slopes and broad flat valley floors associated with major streams. 

The local drainage pattern is dendritic reflecting the regional generally horizontal bedrock 

stratigraphy. The total relief of the site is approximately 48 feet ranging from approximately 

436' to 484' above mean seal level (based on aerial photography). 

Glacial deposits of the Carmi Member of the Equality Formation, consisting of quiet water 

lake silt and clay, constituted the original surface materials within the proposed permit area. 

2.2 Geology 

The proposed permit area is underlain by lower Pennsylvanian age rocks consisting of shale, 

sandstone, and siltstone with minor underclay, coal and limestone. These sequences reflect 

fluctuating shorelines, deltas, and shallow seas indicating deltaic, fluvial, and coal swamp 

depositional environments. These bedrock units can be highly variable in thickness and 

continuity. Mississippian rocks unconformably underlie the Pennsylvanian, however, they 

do not outcrop in the subject area and were not penetrated during exploration drilling. 

The major stratigraphic marker is the Herrin coal which is generally uniform and continuous 

in the subject area. Shale and sandstone units in the subject area exhibit a high degree of 

lateral facies changes and interbedding. The Herrin seam is described as a normal bright 

banded coal with a lower portion that contains a prominent claystone parting. The base of 

the Herrin exhibits an undulating surface with a general structural trend toward the north-

-2-



R21076

northeast dipping approximately 60 feet per mile. No major faults or other structural 

anomalies are known to be present within the proposed permit. 

3.0 MINING OPERATIONS AND COAL REFUSE PRODUCTION 

3.1 Mining Operations 

The Herrin No. 6 coal seam (average Elevation 10) is proposed to be mined by both 

longwall and conventional mining techniques in an adjacent area to the east of the proposed 

facility. The limits of the longwall mining end outside of the Phase 2 embankment area. 

However, conventional mining is proposed as shown on Figure No. 4 to provide access to 

the longwall panels adjacent to the refuse permit area. A pillar stability has been included in 

a previous plan entitled "Application for Surface Coal Mining and Reclamation Operations 

Permit - Underground Operations, Part I-V, Addendum # l ". In this plan, the stability 

analyses assumed 500 feet of overburden height and a factor of safety of 2.10 was calculated 

based on this height and other parameters. The crest elevation of 502 feet for the Phase 2 

embankment will have an overburden height of approximately 460 feet. Given that this is 

less than the assumed overburden height of the previous analyses, subsidence is not 

anticipated in the embankment area. 

3.2 Coal Refuse Production 

Based on information provided by Williamson Energy, the following annual production 

quantities were used in the design (see Calculations in Appendix B). 

• Coarse Coal Refuse Year 1 189,004 cubic yards 

Year2 677,132 cubic yards 

Year 3+ 1,037,628 cubic yards 

• Fine Coal Refuse Year 1 99,671 cubic yards 

Year 2 357,080 cubic yards 

Year 3+ 547,186 cubic yards 

4.0 SUBSURFACE EXPLORATION 

4.1 Subsurface Exploration 

During the month of February 2006, a subsurface exploration program consisting of drilling 

one soil boring was conducted within the footprint of the proposed embankment. The intent 
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of the program was to obtain soil samples to define the conditions and engineering 

characteristics as relative to the construction and operation of the fine coal refuse slurry 

disposal impoundment. In addition to this soil boring, the results of a previous subsurface 

exploration program are presented in Appendix C and indicate the following: 

• Sample number and depth; 
• An overall description of the consistency, color and character of the soil; and, 

• Indication of the observed groundwater level in the boreholes at the time of 

drilling. 

The locations of the borings are depicted on Figure No. 2. 

Generally, the soils encountered beneath the dam footprint consist of brown and gray 

silty clay. The thickness of the soil varied from 12.5' to 22.5' while the surface elevation 

for the borings varied from Elevation 438.5± to Elevation 473.0±. Each of the borings 

was terminated at the top of the bedrock. 

Groundwater was encountered in two (2) of the seven (7) borings. Following drilling, the 

depth from the ground surface to groundwater level varied from 10 to 13 .5 feet or from 

Elevation 432.4± to Elevation 438.5±. 

5.0 FIELD AND LABORATORY TESTING 

5.1 Soil 

Samples of the soils obtained during the subsurface exploration program were used for 

laboratory testing. The scope of the testing is discussed below and the results are presented 

in Appendix Candon the boring logs in Appendix D. 

Water content and visual classification tests were performed on the split spoon samples 

obtained during drilling. Samples from the borings represent the foundation conditions for 

the proposed embankment. Additional testing performed on the borings included the 

following: 

• Grain Size Analysis - Grain size analysis were performed on a sample from 

Boring No. 8874; 
• Arterburn Limits Test - Atterburg Limits tests were performed on a sample from 

Boring No. 8874; 
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• Unit Weight Determination - Performed on a Shelby tube sample from Boring 

No. 8874; and, 

• Shear Strength Test - Consolidated, underdrained triaxial shear strength test with 

pore pressure measurements were performed on a Shelby tube sample from 

Boring No. 8874. 

5 .2 Coarse Coal Refuse 

The proposed Phase 2 embankment shall be constructed with coarse coal refuse. Since the 

Pond Creek Mine No. 1 coal processing plant is yet to be built the embankment material 

properties were estimated based on the design engineer's past experience in the design and 

analysis of similar refuse disposal structures in the Illinois coal basin. After the Pond Creek 

Mine No. 1 plant is operational, testing will be performed on samples of the coarse coal 

refuse for comparison to the assumed values. If determined necessary, the slope stability 

analysis will be re-evaluated using the actual strength parameters for the coarse refuse. 

6.0 COAL REFUSE DISPOSAL PLAN 

The proposed plan provides disposal capacity for approximately 1.6 years of coarse and 3 years 

of fine coal refuse production. The facility does not provide capacity for the life of the mine, 

however, plans are being developed for a future fine coal refuse impoundment to the north of this 

site. The plan has been developed in accordance with prudent engineering principles and 

practices and current Mine Safety and Health Administration (MSHA) design criteria for coal 

refuse disposal facilities. It is intended that the construction of the facility be monitored by 

experienced persons knowledgeable of the design, specifications and regulatory requirements. 

A brief description of the disposal plan is as follows: 

1. Sedimentation control for the construction of the embankment shall be provided by 

existing/proposed sedimentation ponds (designed by others). Perimeter and 

conveyance ditches shall be constructed to route the runoff from the embankment area 

to the sedimentation ponds. 

2. Following topsoil removal (organic material), the Phase 1 starter cell shall be excavated 

and the footprint of the Phase 2 embankment shall be proof rolled. 

3. Fine coal refuse slurry may be pumped into the impoundment upon completion of the 

starter cell. The discharge line( s) shall be moved to result in a relatively uniform 
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surface of fines throughout the impoundment and to minimize the depth of any water 

impounded directly against the embankment slope. Generally, a delta of fine coal 

refuse shall be maintained along the embankment slope. 

4. Operational pump(s) and discharge line(s) shall be maintained to remove clarified 

water and rainfall from the impoundment. The facility has been designed to store the 

runoff associated with a 100-year, 6-hour design storm event. 

5. An internal drainage system located within Phase 2 embankment shall be installed to 

aid in controlling the phreatic level within the embankment. 

6. Perimeter ditches and road gutters shall be installed to control surface runoff and 

minimize erosion. All final surfaces shall be revegetated upon completion. 

6.1 Starter Cell (Phase 1) 

Prior to embankment construction, the Phase 1 starter cell shall be excavated. The Phase 1 cell 

is shown in plan and cross section on Figure Nos.3 and 5, respectively. Pertinent construction 

items include: 

1. Cell Excavation - The Phase 1 starter cell shall be situated approximately as shown on 

Figure No. 3 with a top of cell ranging from Elevation 466 to Elevation 478 and the 

cell bottom at Elevation 460. As indicated on Figure No. 3, the slope of the starter cell 

shall be constructed on a grade of 2.6 (horizontal) to 1 (vertical) (2.6H: 1 V). 

2. Fine Coal Refuse Disposal- During excavation of Phase 1, there will be no fine coal 

refuse slurry being produced since this excavation will be completed prior to mining. 

3. Pump Installation - An operational pump, of sufficient capacity to remove clarified 

water and normal precipitation, and associated discharge lines shall be installed during 

excavation of Phase 1. The pump shall discharge into a surface drainage ditch. 

6.2 Coarse Coal Refuse Embankment (Phase 2) 

Prior to Phase 2 embankment construction, it will be necessary to initiate general site preparation 

activities to include topsoil removal and proof rolling. Soft areas encountered during the proof 

rolling shall be compacted or the material shall be removed and replaced with the same material 

as used in the Phase 2 embankment. Following proof rolling, the Phase 2 embankment shall be 
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constructed using coarse coal refuse from the Pond Creek Mine No. 1. The approximate location 

of the Phase 2 embankment is shown in plan and cross section on Figure Nos. 4 and 5, 

respectively, requires approximately 1.6 years of coarse coal refuse production to construct. 

Pertinent construction items include: 

I. Coarse Coal Refuse Disposal - Phase 2 involves constructing an embankment 40 feet 

high to Elevation 502 using coarse coal refuse. The upstream slope of the 

embankment shall be constructed on a grade of 2.6H: IV and the downstream slope 

shall be on a grade of2.6H: IV. 

2. Fine Coal Refuse Disposal - Fine coal refuse slurry may be pumped into the 

impoundment throughout Phase 2 construction. The average settled fine coal refuse 

level is expected to rise to Elevation 474± by the completion of the phase. Periodic 

relocation of the slurry discharge line shall be performed to promote a more uniform 

distribution of the fine coal refuse and to minimize the depth of clarified water 

impounded directly against the embankment slope. 

3. Internal Drain - An internal drainage system consisting of a perforated pipe and 

gravel, both wrapped with filter fabric, shall be installed during the construction of 

Phase 2 to aid in controlling the phreatic level within the embankment. The location 

and invert elevations for the internal drain are presented on Figure No. 4. Details 

pertaining to the drain construction are provided in the guideline technical 

specifications and on Figure No. 6. 

4. Surface Drainage - Perimeter Ditches A and B and access road gutters shall be 

constructed as shown on Figure No.4, to collect and control surface water runoff. 

Ditch details are presented on Figure No. 7. 

5. Instrumentation - Piezometer Nos. P-1 and P-2 shall be installed during Phase 2 

construction at the locations shown on Figure No. 4. The proposed piezometer tip 

elevations are presented on Figure No. 5 and the piezometer installation detail is 

presented on Figure No. 7. 

6.3 Abandonment Plan 

An abandonment grading plan has been provided on Figure No.8. Briefly, the impounding 

capability shall be eliminated by filling the impoundment with coarse coal refuse. The 

final embankment configuration shall be constructed to drain as per the lines and grades 

-7-



R21081

shown on Figure No. 8 and the entire site shall be soil covere_d and seeded in accordance 

with the Illinois reclamation permit. The plan shall be reevaluated prior to abandonment 

based on actual coal refuse production rates, existing site conditions and embankment 

configuration, and revised if necessary. 

7.0 ENGINEERING ANALYSES 

In support of the plan, engineering analyses included slope stability analyses and the hydrologic 

and hydraulic studies for the impoundrnent and surface drainage facilities. The calculations 

describing the design assumptions, methodology and results are included in Appendix B. 

7 .1 Hydrologic and Hydraulic Analyses 

The proposed facility has been evaluated using storm criteria for low hazard darns. Upon the 

one-year anniversary and thereafter, the irnpoundrnent shall be capable of storing the runoff 

associated with a 100-year, 6-hour design storm event plus three feet of freeboard. 

According to MSHA regulations, the short and long-term design criteria for darns with less 

than 1000 acre-feet of total storage and less than 40 feet in height is the one percent probable 

storm. Based on the design refuse production rates, the one-year anniversary will be when 

Phase 2 reaches Elevation 4 77. 

Evacuation of the stored water shall be accomplished by means of pumping. The required 

pumping capacity (500 gallons per minute) is based on evacuating the runoff associated with 

one design storm event within 10 days. 

The hydro logic characteristics of the irnpoundrnent and drainage areas are summarized 

below: 

• Drainage Area 40 acres (Phase 2 !-year Anniversary) 

• Runoff Curve Number 100 

• 100 year, 6-hour Storm 6.21 inches 

• Total Storm Runoff Volume 33,392 cubic yards (Phase 2 1-year Anniversary) 

The surface drainage facilities, including road gutters, and Ditches A and B have been 

sized to convey runoff associated with the 100-year, 6-hour recurrence interval storm 
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event. The computed peak discharges were estimated using the computer program SedCad 

developed by the University of Kentucky. All permanent facilities have been designed 

with appropriate protection to minimize the potential for channel erosion. Details for the 

surface drainage facilities are presented on Figure No. 7. 

7.2 Slope Stability Analyses 

Slope stability analyses have been performed for the upstream and downstream slopes of 

the Phase 2 embankment using PCSTABL5, a computerized version of the modified 

Bishop Method of Slices, developed by Purdue University and the Indiana State Highway 

Commission. The critical potential failure surfaces, minimum factors of safety, and 

material properties used in the slope stability analyses are presented on Figure No. 6 and in 

the calculation brief. 

Slope stability was analyzed for both static and seismic (pseudo static) loading conditions 

for the downstream and upstream embankment slopes. For the seismic analyses, a 

horizontal acceleration of0.15gC2J was used. The phreatic level used in the stability 

analyses were conservatively based on expected impoundment levels and top flow line 

calculations performed on a transformed section. The transformed section was based on 

the horizontal permeability of the embankment material being nine times greater than the 

vertical permeability. The engineering properties of the embankment material were based 

on laboratory test results ( see Appendix C) and our experience with similar materials. 

The most critical potential failure surfaces, as shown on Figure 10, are summarized below: 

Minimum Minimum 

Stage Case Static F.S. Seismic F .S. 

Phase2 Downstream 1.8 1.2 

Upstream 1.9 1.2 

As indicated in the above table, the computed factors of safety meet the minimum requirements 

(1.5 and 1.2 for the static and seismic cases, respectively). 

(Z) National Earthquake Hazards Reduction Program, Part I, Provisions for the Development of Seismic Regulations 
for New Buildings, Map I, 1991 Edition. 
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( 

8.0 SUMMARY 

The design plans for the proposed Pond Creek Mine No. 1 refuse disposal facility are based on 

the subsurface exploration program, field and laboratory testing, and the engineering analyses 

described herein. The plan should provide disposal for approximately 1.6 years of coarse coal 

refuse and 3 years of fine coal refuse. 

We trust that the plans, design calculations and guideline technical specifications described herein 

are acceptable to Williamson and the appropriate regulatory authorities. In preparing this 

document, our professional services have been performed with care and skill ordinarily exercised 

by reputable members of the profession practicing under similar conditions at the same time and 

the same or similar locality. No warranty, expressed or implied, is made by rendition of these 

consulting services ofby furnishing oral or written reports of the findings made. 

If there are any questions, or if further clarification is required, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

~~ 
Justin L. Harry 

Staff Engineer 

~k~ 
Cl~udio E. Yon, . E. 

Principal Engineer 

JLH/CEY:wmb 
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CERTIFICATION OF PLAN 

I, Claudio E. Yon, P. E., certify (ZJ the plan entitled "Report, Engineering Design Plan, Proposed 

Coal Refuse Disposal Facility, Pond Creek Mine No. I, Williamson County, Illinois" was 

developed in accordance with prudent engineering principles and practices, and applicable Mine 

Safety and Health Administration and Illinois Department of Environmental Protection design 

criteria. 

SIGNED !!i~ ljL 
Claudio E. Yon, P. -E. 

DATE: 
ALLIANCE CONSULTING, INC. 

<2) The term "certify," as used herein, is defined as follows: "An Engineer's certification of conditions is a 
declaration of professional judgment. It does not constitute a warranty or guarantee, either expressed or implied, nor 
does it relieve any other party of their responsibility to abide by contract documents, applicable codes, standards, 
regulations and ordinances." 
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APPENDIX A 

GUIDELINE TECHNICAL SPECIFICATIONS 

PROPOSED COAL REFUSE DISPOSAL FACILITY 
POND CREEK MINE NO. 1 

WILLIAMSON ENERGY, LLC 
BECKLEY, WEST VIRGINIA 

INTRODUCTION 

These specifications are intended to serve as guidelines for the construction of the Pond Creek 

Mine No. 1 coal refuse disposal area to serve Williamson Energy, LLC's (Williamson Energy) 

Pond Creek Mine No. 1 coal preparation plant in Williamson County, Illinois. The information 

contained herein, including the accompanying drawings which illustrate the disposal plan, is 

sufficiently detailed to provide Williamson Energy with the technical guidance required to 

perform coal refuse disposal operations in a manner consistent with the design assumptions and 

sound engineering practice. These specifications are intended to be supplemented with periodic 

site visits by persons knowledgeable of the design in order to conduct inspections of the 

construction procedures, conduct field tests and, if necessary, obtain samples and perform 

laboratory testing. 

The specifications have been prepared to aid Williamson Energy in the design, planning, and 

construction of the specific project. Its scope is limited to the project and location described 

herein and represents our understanding of the significant aspects relevant to the planned 

operations. If there are any differences in location and/or design features, the modification 

should be reviewed to determine if revision of conclusions or recommendations is required. 

This refuse disposal plan provides for the excavation of a starter cell (Phase 1) and a downstream 

embankment (Phase 2) utilizing coarse coal refuse to form an impoundment for the disposal of 

fine coal refuse slurry. The disposal plan for the facility will provide approximately 1.6 years of 

coarse and 3 years of fine coal refuse disposal capacity based on refuse production rates supplied 

by Williamson Energy. 

Briefly, the work items required in the coal refuse disposal plan include: 

1. Site Preparation - In areas of embankment construction, the site preparation items include 

topsoil stripping and stockpiling and proofrolling/sealing. During the disposal operations, 

benching of each lift of material into existing slopes shall be required as well as scarifying 

previously compacted surfaces. 

FILE: Appendix A Low Haz Specs 
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2. Embankment Construction - A coarse coal refuse embankment shall be constructed to 

provide disposal capacity for approximately 3 .2 years of fine coal refuse. 

3. Subsurface Drainage - An internal drainage system (limestone/sandstone cobbles, wrapped 

in geotextile) shall be installed in the Phase 2 embankment to aid in controlling the phreatic 

level. 

4. Fine Coal Refuse Disposal- Following completion of the starter cell (Phase 1), fine coal 

refuse slurry may be pumped into the impoundment. A water pumping system shall be 

used to remove excess clarified slurry water and precipitation from the impoundment. 

5. Surface Drainage Facilities - To control and direct surface water runoff from the 

embankment and road ditches, Ditches A and B shall be constructed concurrent with 

construction operations. 

6. Abandonment - An abandonment grading plan has been provided. The plan shall be re­

evaluated prior to abandonment based on actual coal refuse production rates, existing site 

conditions and embankment configuration, and revised if necessary. 

7. Revegetation - To control erosion and provide an acceptable post mining land use, all 

completed embankment surfaces shall be revegetated in accordance with Williamson 

Energy's Mine Permit. 

8. Monitoring and Maintenance - A program ofregular monitoring and maintenance of the 

disposal operations is described herein. 

The following drawings form a part of these specifications: 

FIGURE DRAWING 

NO. NO. TITLE 

1 B05-330-Tl Title Sheet 

2 B05-330-Ml5 Plan - Existing Conditions 

3 B05-330-M2 Plan - Phase 1 

4 B05-330-M3 Plan - Phase 2 

5 B05-330-E9 Section A-A 

6 B05-330-El0 Slope Stability 

7 B05-330-El 1 Details 

8 B05-330-Ml6 Abandonment 
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1.0 SITE PREPARATION 

1.01 General 

Beneath all areas of the refuse disposal facility, site preparation shall be required. 

1.02 Stripping and Topsoil Removal 

Stripping and stockpiling of topsoil and root matter are required to provide an 

adequate foundation for facility construction. All topsoil shall be removed prior to 

embankment, impoundment, or road construction. The stripped topsoil shall be 

stockpiled. To aid in groundwater protection, no soils shall be stripped or excavated 

leaving less than 4 feet thick (minimum) soil layer between coal refuse and bedrock. 

Stockpile areas for topsoil are presented on the drawings. As areas are prepared for 

final reclamation, topsoil may be removed from future disposal areas and hauled 

directly to areas being reclaimed. 

1.03 Surface Sealing/Proofrolling 

The footprint of the embankment shall be proofrolled following stripping and topsoil 

removal to seal and compact the foundation soils. A minimum of three passes shall 

be made over each area using a large sheepsfoot roller or rubber-tired equipment (i.e. 

loaded truck) to produce a minimum 95 percent of the maximum dry density 

attainable by the Standard Proctor method of compaction (ASTM D 698). 

Before being backfilled- with compacted coarse coal refuse or compacted earthfill, the 

surface shall be inspected to determine whether any excessively wet or soft soils are 

present at the bottom of the excavation. Any soft or wet soils shall be removed to a 

minimum depth of2 feet below the previously excavated surface and replaced with 

compacted soil. The over-excavated area shall be backfilled with silty, clayey soil, 

placed in 12-inch lifts, and compacted to 95 percent of the Standard Proctor 

maximum dry density (ASTM D 698). 

Random in-place density testing shall be performed throughout the impoundment 

area to verify that the existing stripped surface is compacted to 95 percent of the 

Standard Proctor maximum dry density prior to fine coal refuse slurry disposal. 

A-3 
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2.0 EMBANKMENT CONSTRUCTION 

2.01 General 

To provide storage capacity for approximately 1.6 years of coarse and 3 years of 

fine coal refose, an exr.avate<l starter cell and a downstream coarse coal refose 

embankment shall be constructed. Drawing Nos. B05-330-M2, B05-330-M3, B05-

330-Ml6 and B05-330-E9 present the plans and section of the proposed 

embankment stages. 

Sediment control shall be provided by the existing/proposed ponds. Conveyance 

ditches (designed by others) shall be constructed to convey surface runoff to the 

sediment ponds. 

2.02 Coarse Coal Refose Placement and Compaction 

a. Lines and Grades - Coarse coal refose shall be placed to the lines and grades 

shown on the drawings for the various stages. Control for placement can be 

established from the coordinate system provided on the drawings. 

b. Material: Run-of-plant coarse coal refuse from the coal preparation plant shall be 

used for the embankment construction. Placement and compaction of the refuse 

shall be in accordance with Sections 2.03.c and d. 

c. Placement: Coarse coal refuse shall be spread in lifts not more than 1 foot thick. 

The refuse in the impounding embankment shall be placed in the central portion 

of the embankment away from the slopes during wet weather or when drainage is 

insufficient, and near the slopes during drier periods. Material that is too wet to 

be properly compacted shall be spread and graded to facilitate drainage. Upon 

drying to within the acceptable moisture content range, compaction shall proceed. 

d. Compaction: The coarse coal refuse in the impounding embankment shall be 

spread in layers having a thickness of 1 foot or less. The material shall be 

compacted by routing heavy equipment over it or utilizing specialized compaction 

equipment to attain the specified degree of compaction. No special compaction 

procedures are anticipated to be required to provide resulting densities which are 

consistent with those used in the design. A field density testing program shall be 

conducted during the placement operations to determine the actual dry density 
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( being achieved by this method as specified in Section 2.09. A compacted dry 

density of at least 95 percent of the maximum dry density achieved with a 

Standard Proctor test (ASTM D 698) shall be required for all coarse coal refuse 

placed within the impounding embankment. 

At least annually, the Standard Proctor test of the material shall be verified. 

Additionally, should mining or preparation plant operations change such that a 

change in refuse material properties is anticipated, the Proctor shall be verified. 

e. Construction Procedures: The work surface shall be advanced upward in nearly 

horizontal layers. To minimize penetration of precipitation, the work surface 

shall be sloped and backbladed as the material is spread. No fill shall be placed 

on frozen material. If the surface where fill is to be placed is frozen, the frozen 

material shall be removed over an area where one day's refuse will be placed prior 

to placement of a new lift. The frozen material shall be stored until it is thawed 

and then replaced. Surface material in the impounding embankment too wet to 

support construction equipment shall be removed to expose drier material prior to 

placement of the next refuse layer. After drying, these wet materials can be 

reused in the embankment. As the level of the embankment is raised, it shall be 

graded smoothly to the contours shown on the plans. 

2.03 Survey Control 

Survey control shall include establishment of permanent monuments outside of, but 

adjacent to the refuse disposal facility limits. This control shall be used for the 

management of day-to-day operations. 

2.04 Subsurface Drains 

a. General To minimize the possible rise in the phreatic level as the impoundment 

level rises, internal rock underdrains shall be installed within the embankment. 

The drains shall consist of stone wrapped entirely with filter fabric. The 

approximate alignment and elevations of the drains are indicated on Drawing No. 

B05-330-M3. 

b. Rock Gravel - Competent, durable clean gravel in the size range of¼ to 1 ½ 

inches shall be used in the drains. The gravel shall consist of non-acid, non-toxic 
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forming rock that will not slake in water or degrade to soil material during the 

life of the facility, and which is free of coal, clay or other non-durable material. 

c. Filter Fabric - The filter fabric shall be "Propex 4550" manufactured by Propex 

Fabrics, Inc., or an approved equivalent geotextile that is ultraviolet stabilized to 

resist deterioration. The filter fabric shall be protected from ultraviolet exposure 

during storage. 

d. Pipe-The pipe used in the internal drain shall be a 10-inch diameter, SDR-26, 

perforated high-density polyethylene pipe. The perforations shall be in 

accordance with the detail on Drawing No. B05-330-El 1. 

3. Installation - Details pertaining to the internal drains are presented on Drawing 

No. B05-330-El 1. As shown on the drawing, the stone shall be wrapped 

entirely with filter fabric with a minimum 2-foot overlap. A maximum drop 

height of 3 feet shall be maintained when placing the gravel onto the filter fabric. 

The drain shall be constructed to the dimensions shown on the drawing. The 

gravel shall be placed in 12-inch compacted lifts. 

The installation of the underdrains shall be monitored by the engineer responsible 

for certifying the construction of the embankment or by a qualified person 

designated by the engineer. 

2.05 Piezometers 

Piezometers shall be installed at the locations shown on the drawings and in 

accordance with the detail on Drawing No. B0S-330-El 1. Clean concrete sand may 

be substituted for the pea gravel if the latter is difficult to obtain. The perforated 

section of the piezometer pipe shall be wrapped with filter fabric. Bentonite seals 

shall be placed immediately above the perforated section and just below the ground 

surface to isolate the piezometer tip from potential perched water tables and 

minimize any influence associated with surface water. 

2.06 Refuse Haul and Access Road Construction 

An access road shall be extended to refuse facility operations as shown on the 

drawings. Throughout construction, access roads on the refuse pile shall be 

constructed to provide routes for access to the impoundment. Variations of road 
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width or grade may be acceptable based upon site-specific considerations. The 

locations of the roads may vary from the roads shown on the drawings provided the 

specified crest widths and embankment slope grades are maintained. 

2.07 Quality Control 

Field density testing of the foundation soil and coarse coal refuse placed in the 

embankment areas shall be performed to confirm that the compactive effort employed 

is yielding an in-place density of at least 95 percent of the maximum density 

obtainable by the Standard Proctor Compaction Method (ASTM D 698). Density 

testing shall be performed at equivalent frequencies of one test per 15,000 cubic yards 

of material placed and compacted and at least one test for each lift. Locations, 

elevations and dates of the tests shall be recorded and maintained for documentation 

purposes. The moisture at time of compaction shall be within the range of optimum 

moisture by -2 percent to+ 3 percent. If in-place densities are observed to be less 

than that required, additional compaction shall be performed on the effective test area 

and the area retested. Such work shall continue until satisfactory results are obtained. 

3.0 FINE COAL REFUSE DISPOSAL 

3.01 General 

Following completion of the starter cell, fine coal refuse shall be disposed in the 

impoundment. The slurry line( s) shall be periodically moved along the slope of the 

cell to maintain a relatively uniform fines level within the impoundment. Discharge 

shall initiate on the impoundment cell bottom and continue on fine coal refuse 

beaches as the slurry settles. In no case shall direct discharge onto embankment 

slopes be allowed. 

3.02 Clarified Water Removal 

Clarified water from the slurry impoundment shall be removed by a pumping system 

( as determined by Williamson Energy) and directed into the proposed perimeter ditch 

system. The water level in the impoundment shall be maintained as low as 

practicable. 
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( 4.0 SURFACE WATER DRAINAGE FACILITIES 

4.01 General 

A system of perimeter, access road ditches and conveyance ditches shall be 

constructed to control surface runoff and minimize erosion. All runoff collected 

from the embankment area will be directed toward proposed perimeter located at 

the toe of the Phase 2 embankment slope. The conveyance ditches convey the flow 

to the existing/proposed sedimentation ponds. 

4.02 Ditches A and B 

To convey runoff from the embankment and slopes to the conveyance ditches, 

Perimeter Ditches A and B, shall be constructed. The ditch locations are shown on 

the drawings and details presented on Drawing No. B05-330-El 1. The final ditches 

shall be lined with the erosion protection specified on Drawing No. B05-330-El 1. 
Temporary ditches shall be maintained in coarse refuse and/or soil. Any erosion 

damage sustained shall be immediately repaired. 

4.03 Access Road Gutters 

Surface runoff intercepted by access roads shall be kept off the road surface and in 

gutters on the uphill side. The roadway shall slope toward the gutter with the gutter 

approximately the same gradient as the access road. Permanent gutters shall be 

provided at abandonment with erosion protection (riprap) as shown in detail on 

Drawing No. B0S-330-El I. 

4.04 Rock Riprap 

Where rock riprap protection is required in ditches and gutters because of high flow 

velocity, the riprap must have the following characteristics: 

a. Material - Riprap shall be hard, durable cobbles and boulders of sandstone or 

limestone in the sizes specified on the details. 

b. Size Gradation - Riprap size shall be predominantly in the range specified on 

the drawings. Smaller stones and cobbles shall be used to fill the voids between 

larger pieces. 
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l 

c. Subgrade Preparation - The riprap subgrade shall be well compacted before 

riprap is placed. A layer of "Propex 4550" filter fabric, or approved equivalent, 

shall be placed on the subgrade prior to the riprap placement. 

d. Riprap Placement - Riprap shall be spread to the thickness required in a single 

lift. In lieu ofriprap, 8-inch filter point mat or 4-inch uniform section may be 

used. The mat shall be keyed 18 inches (minimum) along both edges of the 

ditch. The mat shall be underlain with Propex 4550 filter fabric and installed in 

accordance with the manufacturer's recommendations. If uniform section mat 

is used, weep holes shall be provided at 15-foot elevation intervals. 

5.0 REVEGETATION OF COMPLETED AREAS 

Revegetation of coarse coal refuse slopes can be accomplished by placing a cover of 

natural soil or other materials capable of supporting vegetation and subsequent 

planting to establish a continuous stand of vegetation. Soil cover and vegetation shall 

be in accordance with the Illinois reclamation permit. 

6.0 MONITORING AND MAINTENANCE 

6.01 Piezometers and Impoundment Level 

Water level readings from the piezometers and the impoundment level shall be 

recorded at intervals approved by the regulatory authorities and compared to the 

levels used in the design. The piezometers shall be flushed on an annual basis to 

ensure they are functioning properly. Should the piezometers become damaged 

during operations, they shall be repaired or replaced. 

6.02 General Observations 

Observations of the embankment and its appurtenant structures shall be made at 

intervals approved by the regulatory authorities and immediately following any 

unusual events such as floods, heavy rainfalls, abnormal structural behavior, etc. Any 

unusual features shall be reported immediately to the engineer responsible for 

certifying the construction. 

a. Embankment Slopes - Any irregularities such as scarps, wet areas, or vegetation 

disturbance shall be recorded. 
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b. Working Disposal Surface - Irregularities shall be recorded. 

c. Access Road Gutters and Discharge Channels - General condition of channels, 

soil erosion adjacent to or beneath riprap and seeded slopes, blockage by debris, 

etc. shall be noted. 

d. Vicinity of the Embankment - General conditions throughout the area of the 

embankment shall be observed to note any changes which could be associated 

with the behavior of the embankment and its foundation. 

6.03 Maintenance 

The following maintenance shall be performed regularly: 

a. Routine Maintenance - Maintenance, including replacement or patching of 

grouted riprap, regrading temporary bench and haul road gutters, backfilling of 

erosion rills and gullies, removal of debris from the ditches at the site, etc. shall 

be performed. 

b. Maintenance After Unusual Meteorological Events (Heavy Precipitation Events 

and Floods). - The most important maintenance tasks at these times are the 

timely backfilling of all erosion scarps and slumps and the repair and 

improvement of drainage systems and riprap. 

c. Maintenance After Abnormal Changes in the Behavior of the Structure - If 

abnormal behavior of any portion of the embankment is observed, qualified 

persons knowledgeable of the facility design characteristics shall be advised 

immediately and any recommended maintenance measures undertaken. 

6.04 Data Review 

All facility performance data and data obtained during periodic inspections and 

maintenance shall be reviewed by qualified persons knowledgeable of the facility 

construction and disposal requirements, including the design recommendations 

presented in these documents. 
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PHASE 1 EXCAVATION VOLUME 
805-330-1413 

volumes by elevation zone 

zr 460.00 to 462.00 

3/24/2006 15:23 

::ut volume: 644,987.2 C.F., 23,888.41 C.Y. 
Fill volume: 0.0 C.F., 0.00 C.Y. 
Running total: 
::ut volume : 644,987.2 C.F., 23,888.41 C.Y. 
Fill volume: 0.0 C.F., 0.00 C.Y. 

Zone 462.00 to 464.00 
::ut volume : 973,192.1 C.F., 36,044.15 C.Y. 
Fill volume: 14.3 C.F., 0.53 C.Y. 
Running total: 
::ut volume : 1,618,179.3 C.F., 59,932.57 C.Y. 
Fill volume: 14.3 C.F., 0.53 C.Y. 

Zone 464.00 to 466.00 
::ut volume : 1,178,885.6 C.F., 43,662.43 C.Y. 
Fill volume: 11.8 C.F., 0.44 C.Y. 
Running total: 
::ut volume : 2,797,064.9 C.F., 103,595.00 C.Y. 
Fill volume: 26.1 C.F., 0.97 C.Y. 

Zone 466.00 to 468.00 
Cut

0 
volume: 1,218,282.8 C.F., 45,121.58 C.Y. 

F( volume: 509.5 C.F., 18.87 C.Y. 
Ri'i, .. ting total: 
Cut volume : 4,015,347.7 C.F., 148,716.58 C.Y. 
Fill volume: 535.7 C.F., 19.84 C.Y. 

Zone 468.00 to 470.00 
Cut volume : 1,082,797.6 C.F., 40,103.62 C.Y. 
Fill volume: 534.9 C.F., 19.81 C.Y. 
Running total: 
Cut volume : 5,098,145.3 C.F., 188,820.20 C.Y. 
Fill volume: 1,070.5 C.F., 39.65 C.Y. 

Zone 470.00 to 472.00 
Cut volume : 736,205.8 C.F., 27,266.88 C.Y. 
Fill volume: 2,179.7 C.F., 80.73 C.Y. 
Running total: 
Cut volume : 5,834,351.1 C.F., 216,087.08 C.Y. 
Fill volume: 3,250.2 C.F., 120.38 C.Y. 

Zone 472.00 to 474.00 
Cut volume : 363,873.2 C.F., 13,476.79 C.Y. 
Fill volume: 1,245.1 C.F., 46.12 C.Y. 
Running total: 
c;;4- volume : 6,198,224.3 C.F., 229,563.86 C.Y. 
1~ volume: 4,495.3 C.F., 166.49 C.Y. 

Zone 474.00 to 476.00 
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2ut volume : 116,297.3 C.F., 4,307.31 C.Y. 
Fill volume: 944.8 C.F., 34.99 C.Y. 
Running total: 
2ut volume : 6,314,521.5 C.F., 233,871.17 C.Y. 
Fill volume: 5,440.1 C.F., 201.49 C.Y. 

( 
Zo .. _ 476.00 to 478.00 
2ut volume : 26,985.7 C.F., 999.47 C.Y. 
Fill volume: 1,611.8 C.F., 59.70 C.Y. 
Running total: 
2ut volume : 6,341,507.2 C.F., 234,870.64 C.Y. 
Fill volume: 7,052.0 C.F., 261.18 C.Y. 

Zone 478.00 to 480.00 
:ut volume : 2,262.8 C.F., 83.81 C.Y. 
Fill volume: 512.3 C.F., 18.97 C.Y. 
Running total: 
:ut volume: 6,343,770.0 C.F., 234,954.45 C.Y. 
Fill volume: 7,564.2 C.F., 280.16 C.Y. 

Zone 480.00 to 482.00 
:ut volume : 11.1 C.F., 0.41 C.Y. 
Fill volume: 302.4 C.F., 11.20 C.Y. 
Running total: 
:ut volume : 6,343,781.1 C.F., 234,954.85 C.Y. 
Fill volume: 7,866.6 C.F., 291.35 C.Y. 
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~HASE 2 EMBANKMENT VOLUME 
305-330-1413 

Jolumes by elevation zone 3/24/2006 15:11 

( cm.. 460.00 to 462.00 
:ut volume : 47.7 C.F., 1.77 C.Y. 
"ill volume: 2,067.2 C.F., 76.56 C.Y. 
,unning total: 
:ut volume : 47.7 C.F., 1.77 C.Y. 
"ill volume: 2,067.2 C.F., 76.56 C.Y. 

cone 462.00 to 464.00 
:ut volume : 689.3 C.F., 25.53 C.Y. 
"ill volume: 29,241.3 C.F., 1,083.01 C.Y. 
,unning total: 
:ut volume : 737.0 C.F., 27.30 C.Y. 
"ill volume: 31,308.5 C.F., 1,159.58 C.Y. 

cone 464.00 to 466.00 
:ut volume : 1,237.4 C.F., 45.83 C.Y. 
"ill volume: 126,913.6 C.F., 4,700.51 C.Y. 
,unning total: 
:ut volume : 1,974.4 C.F., 73.13 C.Y. 
"ill volume: 158,222.2 C.F., 5,860.08 C.Y. 

,one 466.00 to 468.00 
:1,':. volume : 1,590.8 C.F., 58.92 C.Y. 
"~( volume: 327,040.2 C.F., 12,112.60 C.Y. 
,u'i,,,ing total: 
:ut volume : 3,565.1 C.F., 132.04 C.Y. 
"ill volume: 485,262.4 C.F., 17,972.68 C.Y. 

,one 468.00 to 470.00 
:ut volume : 1,744.0 C.F., 64.59 C.Y. 
"ill volume: 665,642.4 C.F., 24,653.42 C.Y. 
,unning total: 
:ut volume : 5,309.1 C.F., 196.63 C.Y. 
"ill volume: 1,150,904.8 C.F., 42,626.10 C.Y. 

,one 470.00 to 472.00 
:ut volume: 828.2 C.F., 30.68 C.Y. 
"ill volume: 917,418.6 C.F., 33,978.47 C.Y. 
,unning total: 
:ut volume: 6,137.3 C.F., 227.31 C.Y. 
"ill volume: 2,068,323.4 C.F., 76,604.57 C.Y. 

,one 472.00 to 474.00 
:ut volume: 1,521.0 C.F., 56.33 C.Y. 
"ill volume: 1,016,357.6 C.F., 37,642.87 C.Y. 
,unning total: 
:,· volume: 7,658.3 C.F., 283.64 C.Y. 
0 -(_ volume: 3,084,681.0 C.F., 114,247.45 C.Y. 

,one 474.00 to 476.00 
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Cut volume : 1,060.8 C.F., 39.29 C.Y. 
Fill volume: 1,065,950.3 C.F., 39,479.64 C.Y. 
Running total: 
Cut volume : 8,719.1 C.F., 322.93 C.Y. 
Fill volume: 4,150,631.4 C.F., 153,727.09 C.Y. 

zC 476.00 to 478.00 
Cut volume : 692.7 C.F., 25.66 C.Y. 
Fill volume: 1,183,580.7 C.F., 43,836.32 C.Y. 
Running total: 
Cut volume : 9,411.9 C.F., 348.59 C.Y. 
Fill volume: 5,334,212.1 C.F., 197,563.41 C.Y. 

Zone 478.00 to 480.00 
Cut volume : 349.9 C.F., 12.96 C.Y. 
Fill volume: 1,318,279.2 C.F., 48,825.16 C.Y. 
Running total: 
Cut volume : 9,761.8 C.F., 361.55 C.Y. 
Fill volume: 6,652,491.3 C.F., 246,388.57 C.Y. 

Zone 480.00 to 482.00 
Cut volume : 37.2 C.F., 1.38 C.Y. 
Fill volume: 1,329,113.1 C.F., 49,226.41 C.Y. 
Running total: 
Cut volume : 9,799.0 C.F., 362.92 C.Y. 
Fill volume: 7,981,604.4 C.F., 295,614.98 C.Y. 

Zone 482.00 to 484.00 
Cu!: volume : 2.0 C.F., 0.07 C.Y. 
F( .volume: 1,269,713.1 C.F., 47,026.41 C.Y. 
Ruh111ng total: 
Cut volume : 9,800.9 C.F., 363.00 C.Y. 
Fill volume: 9,251,317.5 C.F., 342,641.39 C.Y. 

Zone 484.00 to 486.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 1,174,668.6 C.F., 43,506.25 C.Y. 
Running total: 
Cut volume : 9,800.9 C.F., 363.00 C.Y. 
Fill volume: 10,425,986.2 C.F., 386,147.64 C.Y. 

Zone 486.00 to 488.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 1,062,047.0 C.F., 39,335.07 C.Y. 
Running total: 
Cut volume : 9,800.9 C.F., 363.00 C.Y. 
Fi 11 vo 1 ume : 11, 4 8 8 , 0 3 3 . 1 C . F. , 4 2 5 , 4 8 2 . 71 C . Y . 

Zone 488.00 to 490.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 949,676.6 C.F., 35,173.21 C.Y. 
Running total: 
C'/ volume: 9,800.9 C.F., 363.00 C.Y. 
E~ volume: 12,437,709.8 C.F., 460,655.92 C.Y. 

Zone 490.00 to 492.00 
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Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 837,033.8 C.F., 31,001.25 C.Y. 
Running total: 
Cut volume : 9,800.9 C.F., 363.00 C.Y. 
Fill volume: 13,274,743.6 C.F., 491,657.17 C.Y. 

r zo __ 492.00 to 494.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 723,940.3 C.F., 26,812.60 C.Y. 
Running total: 
Cut volume : 9,800.9 C.F., 363.00 C.Y. 
Fill volume: 13,998,683.9 C.F., 518,469.77 C.Y. 

Zone 494.00 to 496.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 611,852.6 C.F., 22,661.21 C.Y. 
Running total: 
Cut volume : 9,800.9 C.F., 363.00 C.Y. 
Fill volume: 14,610,536.5 C.F., 541,130.98 C.Y. 

Zone 496.00 to 498.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 498,602.9 C.F., 18,466.77 C.Y. 
Running total: 
Cut volume : 9,800.9 C.F., 363.00 C.Y. 
Fill volume: 15,109,139.4 C.F., 559,597.75 C.Y. 

Zone 498.00 to 500.00 
c,·;:. volume : 0. 0 C. F. , 0 . 0 0 C. Y. 
F( volume: 386,508.6 C.F., 14,315.13 C.Y. 
Rurming total: 
Cut volume : 9,800.9 C.F., 363.00 C.Y. 
Fill volume: 15,495,648.0 C.F., 573,912.89 C.Y. 

Zone 500.00 to 502.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 273,620.9 C.F., 10,134.11 C.Y. 
Running total: 
:ut volume : 9,800.9 C.F., 363.00 C.Y. 
Fill volume: 15,769,268.9 C.F., 584,046.99 C.Y. 
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R21104PHASE 2 IMPOUNDMENT VOLUME 
B05-330-1413 

Volumes by elevation zone 

r Zo ___ 460.00 to 462.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 

3/24/2006 15: 27 

Fill volume: 644,996.3 C.F., 23,888.75 C.Y. 
Running total: 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 644,996.3 C.F., 23,888.75 C.Y. 

Zone 462.00 to 464.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 975,199.8 C.F., 36,118.51 C.Y. 
Running total: 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 1,620,196.2 C.F., 60,007.27 C.Y. 

Zone 464.00 to 466.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 1,194,312.4 C.F., 44,233.79 C.Y. 
Running total: 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 2,814,508.6 C.F., 104,241.06 C.Y. 

Zone 466.00 to 468.00 
:::,- - volume : 0. 0 C. F. , 0. 0 0 C. Y. 
ff volume : 1, 3 2 9, 619 . 2 C . F. , 4 9, 2 4 5 . 15 C . Y. 
'-u\rning total: 
:::ut volume : 0.0 C.F., 0.00 C.Y. 
fill volume: 4,144,127.8 C.F., 153,486.21 C.Y. 

ione 468.00 to 470.00 
:::ut volume : 0.0 C.F., 0.00 C.Y. 
fill volume: 1,377,731.1 C.F., 51,027.08 C.Y. 
'-unning total: 
:::ut volume : 0.0 C.F., 0.00 C.Y. 
"ill volume: 5,521,858.9 C.F., 204,513.29 C.Y. 

oone 470.00 to 472.00 
:::ut volume : 0.0 C.F., 0.00 C.Y. 
"ill volume: 1,425,599.3 C.F., 52,799.98 C.Y. 
,unning total: 
:::ut volume : 0.0 C.F., 0.00 C.Y. 
"ill volume: 6,947,458.2 C.F., 257,313.27 C.Y. 

,one 472.00 to 474.00 
:::ut volume : 0.0 C.F., 0.00 C.Y. 
"ill volume: 1,474,169.3 C.F., 54,598.86 C.Y. 
,unning total : 
::-( volume : 0. 0 C. F. , 0. 0 0 C. Y. 
"""--- volume: 8,421,627.5 C.F., 311,912.13 C.Y. 

lone 474.00 to 476.00 
Page 1 of 3 



R21105
:ut volume : 0.0 C.F., 0.00 C.Y. 
0ill volume: 1,522,995.0 C.F., 56,407.22 C.Y. 

,unning total: 
:ut volume : 0.0 C.F., 0.00 C.Y. 
0ill volume: 9,944,622.6 C.F., 368,319.35 C.Y. 

~r 476·.oo to 478.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 
0 ill volume: 1,572,069.4 C.F., 58,224.79 C.Y. 

,unning total: 
:ut volume : 0.0 C.F., 0.00 C.Y. 

"ill volume: 11,516,691.9 C.F., 426,544.15 C.Y. 

Zone 478.00 to 480.00 
:ut volume : 0.0 C.F., 0.00 C.Y. 

?ill volume: 1,622,051.4 C.F., 60,075.98 C.Y. 

,unning total: 
:::ut volume : 0.0 C.F., 0.00 C.Y. 

Pill volume: 13,138,743.3 C.F., 486,620.12 C.Y. 

Zone 480.00 to 482.00 
:::ut volume : 0.0 C.F., 0.00 C.Y. 

fill volume: 1,672,006.4 C.F., 61,926.16 C.Y. 

,unning total: 
:::ut volume : 0.0 C.F., 0.00 C.Y. 

fill volume: 14,810,749.7 C.F., 548,546.29 C.Y. 

Zone 482.00 to 484.00 
:::ut volume: 0.0 C.F., 0.00 C.Y. 

F ( . VO l ume : 1, 7 2 2 , 9 2 3 . 4 C . F. , 6 3, 8 11. 9 8 C . Y . 

Rm.-.. ing total: 
:::ut volume : 0.0 C.F., 0.00 C.Y. 

Fill volume: 16,533,673.1 C.F., 612,358.26 C.Y. 

Zone 484.00 to 486.00 
:::ut volume : 0.0 C.F., 0.00 C.Y. 

Fill volume: 1,773,386.4 C.F., 65,680.98 C.Y. 

Running total: 
:::ut volume : 0.0 C.F., 0.00 C.Y. 

Fill volume: 18,307,059.5 C.F., 678,039.24 C.Y. 

Zone 486.00 to 488.00 
:::ut volume : 0.0 C.F., 0.00 C.Y. 

Fill volume: 1,825,442.7 C.F., 67,608.99 C.Y. 

Running total: 
Cut volume : 0.0 C.F., 0.00 C.Y. 

Fill volume: 20,132,502.2 C.F., 745,648.23 C.Y. 

Zone 488.00 to 490.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 

Fi 11 volume : 1 , 8 7 6 , 5 2 7 . 6 C . F . , 6 9 , 501. 0 2 C . Y . 

Running total: 
c,.~ volume: 0.0 C.F., 0.00 C.Y. 

E volume : 2 2 , 0 0 9 , 0 2 9 . 8 C . F . , 8 15 , 14 9 . 2 5 C . Y . 

Zone 490.00 to 492.00 
Page 2 of 3 



R21106Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 1,928,790.4 C.F., 71,436.68 C.Y. 
Running total: 
Cut volume : 0.0 C.F., 0.00 C.Y. 
FJ 1 1 volume: 23,937,820.2 C.F., 886,585.93 C.Y. r Zo«c 492.00 to 494.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 1,982,022.7 C.F., 73,408.25 C.Y. 
Running total: 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 25,919,842.9 C.F., 959,994.18 C.Y. 

Zone 494.00 to 496.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 2,034,279.0 C.F., 75,343.67 C.Y. 
Running total: 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 27,954,121.9 C.F., 1,035,337.85 C.Y. 

Zone 496.00 to 498.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 2,088,254.1 C.F., 77,342.74 C.Y. 
Running total: 
Cut volume: 0.0 C.F., 0.00 C.Y. 
Fill volume: 30,042,376.0 C.F., 1,112,680.59 C.Y. 

Zone 498.00 to 500.00 
c,( volume: 0.0 C.F., 0.00 C.Y. 
F. volume: 2,140,029.2 C.F., 79,260.34 C.Y. 
Riinning total: 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 32,182,405.2 C.F., 1,191,940.93 C.Y. 

Zone 500.00 to 502.00 
Cut volume : 0.0 C.F., 0.00 C.Y. 
Fill volume: 2,183,653.8 C.F., 80,876.07 C.Y. 
Running total: 
:ut volume: 0.0 C.F., 0.00 C.Y. 
Fi 11 VO 1 ume : 3 4 , 3 6 6 , 0 5 8 . 9 C . F . , 1, 2 7 2 , 8 1 7 . 0 0 C . Y . 

Page 3 of 3 
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Pipe Capacity 

Project No: B05-330-1413 Sheet __ of __ 

Description: Drainae:e Pipe Desie:n 

The pipe capacity will be calculated using Manning's Equation: 

Q=(l.!9)Rh 2/J AS 112 

Where Q = Flow Rate ( cfs) 
n = Manning's Roughness Coefficient 
Rh = Hydraulic Radius = A/W p 
A = Cross-Sectional Flow Area (ft2

) 

Wp= Wetted Perimeter (ft) 
S = Average Slope of Pipe (ft/ft) 

For HDPE pipe, Manning's Roughness Coefficient= 0.015. This value was obtained from the "Driscopipe 
Systems Design" manual and represents flow through "aged" HDPE pipe. 

For a IO-inch, SDR-26 HDPE pipe (10.75 O.D., 9.874 I.D.) 

A= nd2 = n(9.874)2 = 76.6 in2 
- 0.53 ft2 

4 4 
Wp = nd = n(9.874) = 31.0 in - 2.59 ft 

Rh =A/WP= 76.6 in2/3 l.0 in= 2.4 7 in - 0.21 ft 

Substituting the values calculated into Manning's Equation yields: . 

Qpipemax= (i.49'\(0.21 ft)213 (0.53 ft2)(0.0J ftlft)112 

1_Q.01v 

Qpipe max= 1.86 cfs (60 se~ c7.48 gaf\ 
I mi,:Y I ft' j 

Qpipemax= 835 gpm (for 1% slope) 

Qpipemax= 1181 gpm (for 2% slope) 

<1£) 
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Pipe Perforations (Number and Spacing) 

ProjectNo: B0S-330-1413 Sheet __ of 

Description: Drainage Pipe Desien 

The pipe perforations shall be 1/2-inch in diameter with 2 holes per foot of pipe 

The flow capacity of a pipe perforation can be estimated using the equation for orifice flow: 

Where Qp,rr= Flow Capacity of a Perforation (cfs) 
C= Coefficient of Discharge (""0.6) 
a = Orifice (perforation) Area (ft2) 
g = Gravitational Constant (32.2 ft/sec 2

) 

Mi= Head difference on either side of orifice (ft) 

For 1/2-inch perforations: 

a= n(0.042 ft)2 = 1.39 X 10-3 ft2 

4 

Perforations are 2.5 inches above invert of pipe 

For water at top of pipe (10.75 inches), 

Mi= 10.75 - 2.5 = 8.25 inches - 0.69 ft 

Qp,rr= (C)(a)(2gti.h? = (0.6)(1.39 x 10-3 )[(2)(32.2)(0.69)] ½ = 5.56 x 10·3 cfs - 2.49 gpm 

Qperf = 2.49 x 2(perforations) = 4.98 gpm per foot of pipe 

Qemb = 0.19 gpm per foot 

(J]) 
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DESCRIPTION 

Chart25 
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R21119SEDCAD 4 for Windows 
("nn11rinht 1C□ J:I D::imol,:, I C:,-hur.:ih 

WILLIAMSON ENERGY, LLC 

Filename: DITCH A.sc4 

POND CREEK MINE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

DITCH A 

JLH 

Printed 03-27-2006 



R21120SEDCAD 4 for Windows 
f'l"ln\lrinht 1CCR P,omol<> 1 <::.rhu1:,h 

2 
® 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH A.sc4 Printed 03-27-2006 



R21121SEDCAD 4 for Windows 
3 

Structure Networking: 
Type Stru (flows Stru Musk. K Musk. X Description 

# into) # (hrs) 

Null #1 ==> End 0.000 0.000 DITCH A 

Filename: DITCH A.sc4 Printed 03-27-2006 



R21122SEDCAD 4 for Windows 
rnnvrinht 1 OOR P<:>m<>I:> I C:.rhw,:,h 

4 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 23.500 23.500 62.22 7.78 

Filename: DITCH A.sc4 Printed 03-27-2006 



R21123SEDCAD 4 for Windows 
(';r,nurinht 1 OCIR P"'m<>I:> I C:,-h,u<>h 

Structure #1 (Null) 

DITCH A 

Filename: DITCH A.sc4 

Structure Detail: 

Printed 03-27-2006 



R21124SEDCAD 4 for Windows 
r .... n.,rinht 1aas:i D<>rncl::, I <::rhw,:,h 

6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 23.500 0.568 0.000 0.000 80.000 M 62.22 7.777 

:z:; 23.500 62,22 7.777 

Subwatershed Time of Concentration Details: 

Stru sws 
Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

1.00 3.00 300.00 3.000 0.027 
flowing streams 

8. Large gullies, diversions, and low 
37.74 20.00 53.00 18.420 0.000 

flowing streams 

8. Large gullies, diversions, and low 
0.25 4.81 1,928.00 1.500 0.357 

flowing streams 

8. Large gullies, diversions, and low 
0.50 7.04 1,408.00 2.120 0.184 

flowing streams 

#1 1 Time of Concentration: 0.568 

Filename: DITCH A.sc4 Printed 03-27-2006 
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CALCULATED BY: _J_L_H ___ ~3/~3~1 /_20_0_6_ 
CH EC KEO BY: -~-'·"~t Y __ ----'%'-/'A~,cc' !~/-": {,.,-'--

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW• 
BOTTOM WIDTH a 

SIDE SLOPE 1 a 

SIDE SLOPE 2 a 

CHANNEL SLOPE a 

MANNING'S N a 

OUTPUT: 

DITCH A 

TRAPEZOIDAL DITCH 

WETTED PERIMETER a 

AREA OF FLOW • 
HYDRAULIC RADIUS, Rh a 

CALC. VELOCITY a 

FREEBOARD REQUIRED a 

TOTAL DEPTH a 

62.2 
10 

2.00:1 
2.00:1 
0.0025 
0.033 

17.69 
23.10 
1.31 
2.69 

CFS 
FT 

FT/FT 
FP(1/6) 

FT 
SQ.FT. 
FT 
FPS 

1.08 FT 

2.8 FT 

DEPTH OF FLOW a 

MEAN DEPTH a 

FROUDE NO. a 

(1 +0.025vd•1/3) 

1.72 
1.37 
0.41 

-<-------10.0 FT--+ 

FT 
FT 
SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 
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C 

SEDCAD 4 for Windows 
r,-,n,,rinht 1aaR Pom<>I"' t C:::rhw::>h 

WILLIAMSON ENERGY, LLC 

Filename: DITCH B.sc4 

POND CREEK MINE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

DITCHB 

JLH 

1 

Printed 03-27-2006 
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f'nn\lrinhl 100.R D:::,m<>l<:1 I C:::,-h,.,:::,h 

2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH B.sc4 Printed 03-27-2006 



R21128SEDCAD 4 for Windows 
("r-,nu~inht 100R. p,,.;nol,::, I c::,-.;.,.,.,h 

3 

Structure Networking: 
Type 

Stru (flows Stru Musk. K 
Musk. X Description 

# into) # (hrs) 

Null #1 ==> End 0.000 0.000 DITCH B 

C 

Filename: DITCH B.sc4 Printed 03-27-2006 



R21129SEDCAD 4 for Windows 
('nnt1rinhf 100R P:>m<>I,:, 1 C::rh,.,:>h 

4 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 20.000 20.000 67.14 6.62 

Filename: DITCH B.sc4 Printed 03-27-2006 



R21130SEDCAD 4 for Windows 
r.nn\lrinht 1CICIR P<>m<>-1:> l C:rhw"'h 

Structure #1 (Null) 

DITCHB 

Filename: DITCH B.sc4 

Structure Detail: 

Printed 03-27-2006 
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f'nr•n,ri.-.kt 100R P::>m<>I<> I c::,-1-,,.,:::,h 

6 

Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 20.000 0.315 0.000 0.000 80.000 M 67.14 6.619 

E 20.000 67.14 6.619 

Subwatershed Time of Concentration Details: 
5tru SWS 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

1.00 
flowing streams 

3.00 300.00 3.000 0.027 

8. Large gullies, diversions, and low 
37.74 20.00 

flowing streams 
53.00 18.420 0.000 

8. Large gullies, diversions, and low 
0.50 11.02 2,204.00 2.120 0.288 

flowing streams 

#1 1 Time of Concentration: 0.315 

Filename: DITCH B.sc4 Printed 03-27-2006 
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CALCULATED BY: ..cJ,,,LH;..,..._-=3;:.c/=.27c:./cc20:..c0c.c6_ 
CHECKED BY: :2-:fL-/__,'if-=-----"°if~"J"-l:....I ~~,:.,c"-

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH B 

TRAPEZOIDAL DITCH 

WETTED PERIMETER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

67.1 CFS 
10 FT 

2.00:1 
2.00:1 
0.005 FT/FT 
0.033 FT'(1 /6) 

16.61 FT 
19.15 SQ.FT. 
1.15 FT 
3.50 FPS 

1.10 FT 

2.6 FT 

DEPTH OF FLOW = 
MEAN DEPTH= 
FROUDE NO.= 

(1+0.025vd'1/3) 

2.0 

t 
2.6 FT · 

·•·-:•.·.-.·.·.·.·.·.·.·.·.·.·.•.•.·.-.-.•.•.•:::/:::::•~·.o I 1 

-<---10.0 FT--+ 

1.48 FT 
1.20 FT 
0.56 SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 
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SEDCAD 4 for Windows 
('r,.n\trlnht 100R P,:,m.,l:o l C:r-h,.,.,h 

WILLIAMSON ENERGY, LLC 

POND CREEK MINE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

DITCH A CULVERT 

JLH 

Filename: DITCH A CULVERT.sc4 Printed 03-31-2006 
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2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100 yr - 6 hr 

Rainfall Depth: 6.210 inches 

Filename: DITCH A CULVERT.sc4 Printed 03-31-2006 



R21135SEDCAD 4 for Windows 
f"'nnllrinht 1 CIQR D<>m<>I<> t C:::rhu,,:,h 

3 

Structure Networking: 
Type 

Stru (fiows Stru Musk. K Musk. X Description 
# into) # (hrs) 

Null #1 ==> End 0.000 0.000 DITCH A CULVERT 

Filename: DITCH A CULVERT.sc4 Printed 03-31-2006 
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rr,n11rinht 1COA Domal!> I C:.rh,•1:oh 

4 
® 

C Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing 
Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 5.200 5.200 24.61 2.04 

Filename: DITCH A CULVERT.sc4 Printed 03-31-2006 
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SEDCAD 4 for Windows 
f"'nn,n-inht 1 QQR D::,rr,.o.l,:, I ~r-hw::,1-t 

Structure #1 (Null) 

DITCH A CUL VERT 

Filename: DITCH A CULVERT.sc4 

5 

Structure Detail: 

Printed 03-31-2006 



R21138SEDCAD 4 for Windows 
('r,nurinht 1QCR P::,n-,o.l<> I ~rhu,:,h 

6 

Subwatershed Hydrology Detail: 

sws Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 5.200 0.400 0.000 0.000 87.000 F 24.61 2.045 

:z; 5.200 24,61 2.045 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) 

Vert. Dist. Horiz. Dist. Velocity 
Time (hrs) 

# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 
flowing streams 

1.00 3.00 300.00 3.000 0.027 

8. Large gullies, diversions, and low 
flowing streams 

37.74 20.00 53.00 18.420 0.000 

8. Large gullies, diversions, and low 
flowing streams 

0.25 4.81 1,924.00 1.500 0.356 

8. Large gullies, diversions, and low 
flowing streams 

0.50 0.66 132.00 2.120 0.017 

#1 l Time of Concentration: 0.400 

l 
Filename: DITCH A CULVERT.sc4 Printed 03-31-2006 



R21139SEDCAD 4.0 

DITCH A CULVERT 

Culvert Inputs: 

Max. 
Length (ft) Slope(%) Manning's n Headwater 

Tailwater 
(ft) 

Culvert Results: 

SEDCAD Utility Run 

(ft) 

60.00 3.00 0.0240 4.00 0.00 

Minimum pipe diameter required: 30 inches 

Detailed Performance Curves 

Design Discharge = 24.60 cfs 

Maximum Headwater = 4.00 ft 

(BOLD indicates design pipe size) 

Headwater 
Discharge Discharge Discharge 

(cfs) (cfs) (cfs) 
(ft) 

( 24 in) ( 30 in) ( 36 in) 

0.40 1.07 1.33 1.59 

0.80 3.00 3.75 4.50 

1.20 5.51 6.88 8.26 

1.60 8.48 10.59 12.71 

2.00 11.85 14.81 17.77 

2.40 15.35 19.46 23.36 

2.80 18.22 24,53 29.43 

3.20 20.74 28,90 35.96 

3.60 22.88 32.77 42.27 

4.00 24.22 36.22 47.70 

4.40 25.37 39.37 52.64 

4.80 26.47 42.29 57.14 

5.20 27.54 44.68 61.31 

5.60 28.56 46.48 65.22 

6.00 29.54 48.20 68.92 

Entrance 
Loss Coef. 

(Ke) 

0.90 

Printed 03-31-2006 



R21140SEDCAD 4 for Windows 
rnn.,rinht 1 aai:i; D,:,mol<> I C::,-h..,<>h 

1 

STEELHEAD DEVELOPMENT COMPANY 

Filename: ROAD GUTTER.sc4 

POND CREEK MINE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

ROAD GUTTER 

JLH 

Printed 03-31-2006 

® 



R21141SEDCAD 4 for Windows 
2 

C 
General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 100yr-6hr 

Rainfall Depth: 6.210 inches 

Filename: ROAD GUTTER.sc4 Printed 03-31-2006 



R21142SEDCAD 4 for Windows 
rnnvrir,ht 1 QQA Dom<>I<> I C:::rh,.,,,h 

3 

Structure Networking: 
Type 

Stru (flows Stru Musk. K Musk. X Description 
# into) # (hrs) 

Null #1 ==> End 0.000 0.000 ROAD GUTTER 

Filename: ROAD GUTTER.sc4 Printed 03-31-2006 



R21143SEDCAD 4 for Windows 
f"r,n,rrinhf 1Cl0R P::im<>l:o I C:::rh1u::ih 

4 

Structure Summary: 
Immediate Total 

Peak 
Total 

Contributing Contributing Discharge Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) (ac-ft) 

#1 1.500 1.500 8.54 0.50 

Filename: ROAD GUTTER.sc4 Printed 03-31-2006 



R21144SEDCAD 4 for Windows 
r.nnvrinhf 100A P:im,:r,I::,, I c::.,..hwoh 

Structure #1 (Null) 

ROAD GUTTER 

Filename: ROAD GUTTER.sc4 

Structure Detail: 

Printed 03-31-2006 
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6 

C Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru SWS Cone Musk X UHS Discharge Volume 
# # (ac) (hrs) Number (hrs) (cfs) (ac-ft) 

#1 1 1.500 0.008 0.000 0.000 BO.ODO M 8.54 0.496 

L 1.500 8.54 0.496 

Subwatershed Time of Concentration Details: 
Stru sws Land Flow Condition Slope(%) Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) # # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 

10.00 30.00 300.00 9.480 0.008 flowing streams 

#1 1 Time of Concentration: 0.008 

Filename: ROAD GUTTER.sc4 Printed 03-31-2006 
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CALCULATED BY: JLH 3/31/2006 
CHECKED BY: ::t::;,:1-;;:;:::::====0::::::s;;:;::1;;:o;;:i,;::. 

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: ROAD GUTTER 

PEAK FLOW= 
BOTTOM WIDTH = 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE = 
MANNING'S N = 

OUTPUT: 

TRIANGULAR DITCH 

WETTED PERIMETER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh = 
CALC. VELOCITY= 

TOTAL DEPTH= 

8.5 CFS 
0 FT 

2.60:1 
2.00:1 

0.1 FT/FT 
0.035 FT'(1/6) 

3.77 FT 
1.29 SQ.FT. 
0.34 FT 
6.59 FPS 

1.0 FT 

DEPTH OF FLOW= 0.75 FT 
MEAN DEPTH = 0.38 FT 
FROUDE NO.= 1.90 SUPERCRITICAL 

(SLOPE OF ROAD WILL PROVIDE ADDITIONAL FREEBOARD) 
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STEELHEAD PHASE 2 DS STATIC 
C:\STEDWINISTEELH~1\RUNSTO~1\STH106.PL2 Run By: Username 3/22/2006 10:53AM 

700 ,;==========i======ic====ic,----i--''----,--------,-----;====+==== l#FS'l Soil Soil Total Saturated Cohesion Friction Piez. lnit Points: 125. to 170. 
~ Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface Term Limits: 240. to 300. 

No. (pcf) (pcf) (psi) (deg) No. 

650 

600 

550 ,_ 

500 

450 

400 
0 

STED 

[";~,~-

CCR 
FCR 
ORIG 

1 120.0 130.0 0.0 34.0 W1 
2 80.0 90.0 0.0 30.0 W1 
3 135.0 135.0 400.0 19.5 W2 

a 

J .. -rw1 2 Wl 

W1 3 Wl 3 3 3 3 _ 
W2 --------------------- *1 ------------------:,-----1'f2 

50 100 150 200 250 300 350 400 450 

PCSTABL5M/si FSmin=1.76 
Safety Factors Are Calculated By The Modified Bishop Method 

~ 
'~-. 
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c:\stedwin\steelh~l\runsto~l\sth106.0UT Page 1 

** PCSTABLSM ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 3/22/2006 
Time of Run: 10:53AM 
Run By: Username 
Input Data Filename: C:sth106. 
Output Filename: C:sth106.0UT 
Unit: ENGLISH 
Plotted Output Filename: C:sth106.PLT 
PROBLEM DESCRIPTION STEELHEAD PHASE 2 DS STATIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 400.00 to Y-values listed. 

5 Top 
11 Total 

Boundary 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Boundaries 
Boundaries 

X-Left 
(ft) 
50.00 

159.40 

Y-Left 
(ft) 
66.00 
66.00 

X-Right 
(ft) 

159.40 
253.00 
273.00 
282.10 
450.00 
208.00 
279.00 
356.20 
356.20 
382.20 
450.00 

Y-Right 
(ft) 
66.00 

102.00 
102.00 

98.50 

Soil Type 
Below Bnd 

3 
1 
1 
1 

253.00 
273.00 
282.10 
159.40 
208.00 
282.10 
279.00 
356.20 
382.20 

102.00 
102.00 
98.50 
66.00 
66.00 
98.50 
68.00 
70.00 
60.00 

98.50 
66.00 
68. 00 
70.00 
70.00 
60.00 
60.00 

2 

10 
11 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
1 120.0 130.0 .0 
2 80.0 90.0 .0 
3 135.0 135.0 400.0 

Friction Pore 
Angle Pressure 
(deg) 
34.0 
30.0 
19.5 

Param. 
.00 
.00 
.00 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 

Pressure 
Constant 

(psf) 
. 0 
. 0 
• 0 

Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 50.00 66.00 
2 177.00 66.00 
3 280.70 99.00 
4 450.00 99.00 

Piezometric Surface No. 
Point 

No. 
1 

2 Specified by 2 Coordinate Points 
Y-Water 

(ft) 
58.00 

3 
3 
1 
3 
3 
3 

Piez. 
Surface 

No. 
1 
1 
2 

2 
Searching 

Of Which 
Boundary 

No. 

X-Water 
(ft) 

50.00 
450.00 

Routine Will 
The First 1 

X-Left 
(ft) 
50.00 

58.00 
Be Limited 
Boundaries 

Y-Left 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

1 
(ft) 
58.00 

X-Right Y-Right 
(ft) (ft) 

450.00 58.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Horizontal Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
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l 

c:\stedwin\steelh~l\runsto~l\sth106.OUT Page 2 

A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 125.00 ft. 

and X 170.00 ft. 
Each Surface Terminates Between X 240.00 ft. 

and X 300.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = . 00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 12 Coordinate Points 

Point X-Surf Y-Surf 
No. {ft) {ft) 

1 162.90 67.34 
2 172. 82 66.13 
3 182.82 65.93 
4 192.79 66.74 
5 202. 62 68.55 
6 212.22 71. 35 
7 221. 49 75.11 
8 230.33 79. 78 
9 238. 65 85.33 

10 246.37 91. 69 
11 253.40 98.79 
12 255.99 102.00 

Circle Center At X - 179.9 ; y 164.2 and Radius, 98.3 

*** 1. 758 *** 

* * 
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STEELHEAD PHASE 2 DS SEISMIC 
C:\STEDWIN\STEELH-1\RUNSTO-1\STH105.PL2 Run By: Username 3/28/2006 2:41PM 

700 r,====;;c==F==============+u========,--,----~,-----,===i======;i l#FSl Soil Soil Total Saturated Cohesion Friction Piez. Load Value lnit Points: 125. to 180. 
~ Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< Term Limits: 240. to 300. 

No. (pen (pen (psn (deg) No. 

650 

600 ,_ 

550 

500 

450 

CCR 
FCR 
ORIG 

1 120.0 130.0 0.0 34.0 W1 
2 80.0 90.0 0.0 30.0 W1 
3 135.0 135.0 400.0 19.5 W2 

a 

_ _:1 .. A-wl~ 2 wi 

__________ . .----------- 1 ~ 

-- 3 
Wl J ~]__------~---------- 3 :r W2 w2_____________ *1 

400 L_ ___ _j_ ___ __J_ ____ ..L_ ___ _L ____ L_ ___ _j_ ___ __, ____ _,__ ___ __, 

0 

STED 

Fr-=111 
f';G~i~~Wl 

50 100 150 200 250 300 350 400 450 

PCSTABL5M/si FSmin=1.20 
Safety Factors Are Calculated By The Modified Bishop Method 

@ 
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** PCSTABL5M ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 3/28/2006 
Time of Run: 2:41PM 
Run By: Username 
Input Data Filename: C:sthlOS. 
Output Filename: C:sthl0S.OUT 
Unit: ENGLISH 
Plotted Output Filename: C:sthlOS.PLT 
PROBLEM DESCRIPTION STEELHEAD PHASE 2 DS SEISMIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 400.00 to Y-values listed. 

5 Top 
11 Total 

Boundary 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Boundaries 
Boundaries 
X-Left 

(ft) 
50.00 

159.40 

Y-Left 
(ft) 
66.00 
66.00 

X-Right 
(ft) 

159.40 
253.00 
273.00 
282.10 
450.00 
208.00 
279.00 
356.20 
356.20 
382.20 
450.00 

Y-Right 
(ft) 
66.00 

102.00 
102.00 

98.50 

Soil Type 
Below Bnd 

3 

10 
11 

253.00 
273.00 
282.10 
159.40 
208.00 
282.10 
279.00 
356.20 
382.20 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

102.00 
102.00 

98.50 
66.00 
66.00 
98.50 
68.00 
70.00 
60.00 

Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
1 120.0 130.0 .0 
2 80.0 90.0 .0 
3 135.0 135.0 400.0 

Friction 
Angle 
(deg) 
34.0 
30.0 
19.5 

98.50 
66.00 
68.00 
70.00 
70.00 
60.00 
60.00 

Pore Pressure 
Pressure Constant 

Param. (psf) 
.00 . 0 
.00 . 0 
.00 . 0 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water - 62.40 
Piezornetric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 50.00 66.00 
2 177.00 66.00 
3 282.10 98.50 
4 450.00 98.50 

Piezometric Surface No. 
Point X-Water 

No. (ft) 
1 50.00 
2 450.00 

2 Specified by 2 Coordinate Points 
Y-Water 

(ft) 
58.00 

1 
1 
1 
2 
3 
3 
1 
3 
3 
3 

Piez. 
Surface 

No. 
1 
1 
2 

Searching 
Of Which 
Boundary 

No. 

Routine Will 
The First 1 

X-Left 
(ft) 
50.00 

58.00 
Be Limited 
Boundaries 

Y-Left 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 

1 
(ft) 
58.00 

X~Right Y-Right 
(ft) (ft) 

450.00 58.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure = . 0 {psf) 

Upward 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
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400 Trial Surfaces Have Been Generated. 
20 Surfaces Initiate From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X 125.00 ft. 
and X 180.00 ft. 

Each.Surface Terminates Between X 240.00 ft. 
and X 300.00 ft. 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = .00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 10 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 165.53 68.36 
2 175.23 70.77 
3 184.85 73.49 
4 194.39 76.51 
5 203.82 79.82 
6 213.15 83.43 
7 222.36 87.32 
8 231.44 91.50 
9 240.39 95.97 

10 248.11 100.12 
Circle Center At X = 93.3 ; Y 379.5 and Radius, 319.4 

*** 1.201 *** 

• * 
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650, l#Fs7 
~ 

600 

550 

500 

Soil 
Desc. 

CCR 
FCR 

ORIG 

WILLIAMSON ENERGY PAHSE 2 US STATIC 
C:ISTEDWINISTEELH-1\RUNSTO-1\STH120.PL2 Run By: Username 3/22/2006 11:00AM 

Soil Total Saturated Cohesion Friction Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Surface 
No. (pcf) (pcf) (psi) (deg) No. 
1 120.0 130.0 0.0 34.0 W1 
2 80.0 90.0 0.0 30.0 W1 
3 135.0 135.0 400.0 19.5 W2 

a 

1 

lnit Points: 150. to 200. 
Term Limits: 240. to 300. 

1 

Jl 2 ■ ~m■■'f·7, ~ 3 -----------------------~-·;·· -- -- -- -- 3 Wl -----•- 3 Wl 

L . 3 ~ ------------~ 
W2 

450 

400 L_ ___ __!L,_ ___ _j ____ _j ____ __, ____ __, ____ __,_ ____ __,_ ____ ~ 

350 400 0 50 100 150 200 250 300 

PCSTABL5M/si FSmin=1.85 

STED Safety Factors Are Calculated By The Modified Bishop Method 

® 
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** PCSTABL5M ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 3/22/2006 
Time of Run: 11:00AM 
Run By: Username 
Input Data Filename: C:sthl20. 
Output Filename: C:sthl20.0UT 
Unit: ENGLISH 
Plotted Output Filename: C:sthl20.PLT 
PROBLEM DESCRIPTION WILLIAMSON ENERGY PAHSE 2 US STATIC 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 400.00 to Y-values listed. 

6 Top Boundaries 
12 Total Boundaries 

Boundary X-Left 
No. (ft) 

1 .00 

Y-Left 
(ft) 
73.00 
73.00 
73.00 

X-Right 
I ftl 

100.00 
200.84 
276.24 
296.24 
389.84 
400.00 
167. 04 
193.46 
200.84 
270.39 
341. 70 
389.84 

Y-Right 
(ft) 
73. 00 
73. 00 

Soil Type 
Below Bnd 

2 
2 100.00 
3 200.84 
4 276.24 
5 296.24 
6 389.84 
7 .00 
8 167.04 
9 193.46 

10 193.46 
11 270.39 
12 341. 70 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

102.00 
102.00 

66.00 
60.00 
60.00 
70.16 
70.16 
68.00 
66.00 

102.00 
102.00 

66.00 
66.00 
60.00 
70.16 
73.00 
68.00 
66. 00 
66. 00 

Pore Pressure 

2 
1 
1 
1 
3 
3 
3 
1 
3 
3 
3 

Piez. Soil Total Saturated Cohesion 
Type Unit Wt. Unit Wt. Intercept 

Friction 
Angle 
(deg) 
34.0 
30.0 
19.5 

Pressure Constant Surface 
No. (pcf) (pcf) (psf) Param. (psf) 

1 120.0 130.0 .0 .00 . 0 
2 80.0 90.0 .o .00 . 0 
3 135.0 135.0 400.0 .00 . 0 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .00 73.50 
2 208.64 73.50 
3 371.84 66.00 
4 400.00 66.00 

Piezometric 
Point 

No. 
1 

Surface No. 
X-Water 

(ft) 
.oo 

400.00 

2 Specified by 
Y-Water 

(ft) 
58.00 

2 Coordinate Points 

No. 
1 
1 
2 

2 
Searching 

Of Which 
Boundary 

No. 

Routine Will 
The First 1 

X-Left 
(ft) 

.00 

58.00 
Be Limited 
Boundaries 

Y-Left 

To An Area Defined By 
Will Deflect Surfaces 

1 Boundaries 
Upward 

1 
(ft) 
58.00 

X-Right Y-Right 
(ft) (ft) 

400.00 58.00 
A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Horizontal Earthquake Loading Coefficient 
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Of .000 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 (psf) 
A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X 150.00 ft. 

and X 200.00 ft. 
Each Surface Terminates Between X 240.00 ft. 

and X 300.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = 10.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 13 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 165.79 73.00 
2 175.75 72.10 
3 185.75 71.82 
4 195.74 72.17 
5 205.69 73.14 
6 215.57 74.73 
7 225.32 76.92 
8 234.92 79.73 
9 244.33 83.12 

10 253.50 87.09 
11 262.41 91.63 
12 271.03 96.72 
13 278.82 102.00 

Circle Center At X = 185.2; Y 232.3 and Radius, 160.4 
*** 1.854 *** 

• • 
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WILLIAMSON ENERGY PHASE 2 US SEISMIC END OF PHASE 
C:ISTEDWINISTEELH~11RUNSTO~1\STH110.PL2 Run By: Username 3/22/2006 10:56AM 

650

11: r;1II D~~i~.

1 1 1 

II 1
1 1 

I II Soil Total Saturated Cohesion Friction Piez. I Load Value 
I 

I I nit Points: 50. to 100. 
Type Unit Wt. Unit Wt. Intercept Angle Surface Horiz Eqk 0.150 g< Term Limits: 270. to 300. 
No. (pen (pen (psn (deg) No. 

600 

550 

500 

Wl 

W2 

450 

CCR 
FCR 

ORIG 

1 120.0 130.0 0.0 34.0 W1 
2 80.0 90.0 0.0 30.0 W1 
3 135.0 135.0 400.0 19.5 W2 

a 

1 

2 ----- 2 ~~1 ------·-·· •. .. ··-··:··-··-··-··-··-

1 

3 3 3 -- -- -- ·- 3 Wl --~•-=w 3w-l 

---------7 --------- ---- *1 ------------------------ w12 

400 L..._ ____ _j_ ____ _j_ ____ __L ____ ---''-------~----~----~----~ 

0 50 100 150 200 250 300 350 400 

PCSTABL5M/si FSmin=1.21 
STED Safety Factors Are Calculated By The Modified Bishop Method 

(5) 
~ 
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** PCSTABL5M ** 
by 

Purdue University 
--Slope Stability Analysis-­

Simplified Janbu, Simplified Bishop 
or Spencer's Method of Slices 

Run Date: 3/22/2006 
Time of Run: 10:56AM 
Run By: Username 
Input Data Filename: C:sthllO. 
Output Filename: C:sthllO.OUT 
Unit: ENGLISH 
Plotted Output Filename: C:sthllO.PLT 
PROBLEM DESCRIPTION WILLIAMSON ENERGY PHASE 2 US SEISMIC 

END OF PHASE 
BOUNDARY COORDINATES 

Note: User origin value specified. 
Add 0.00 to X-values and 400.00 to Y-values listed. 

6 Top Boundaries 
12 Total Boundaries 

Boundary X-Left 
No. (ft) 

1 . 00 

Y-Left 
(ft) 
73.00 
73.00 
73.00 

X-Right 
(ft) 

100.00 
200.84 
276.24 
296. 24 
389.84 
400.00 
167.04 
193.46 
200. 84 
270.39 
341. 70 
389.84 

Y-Right 
(ft) 
73.00 
73.00 

Soil Type 
Below Bnd 

2 
2 100.00 
3 200.84 
4 276.24 
5 296.24 
6 389.84 
7 .00 
8 167.04 
9 193.46 

10 193.46 
11 270.39 
12 341. 70 

ISOTROPIC SOIL PARAMETERS 
3 Type(s) of Soil 

102.00 
102.00 

66.00 
60.00 
60.00 
70.16 
70.16 
68.00 
66.00 

Soil Total Saturated Cohesion 
Type Unit Wt, Unit Wt. Intercept 

No. (pcf) (pcf) (psf) 
1 120.0 130.0 .0 
2 80.0 90.0 .0 
3 135.0 135.0 400.0 

Friction 
Angle 
(deg) 
34.0 
30.0 
19.5 

102.00 
102.00 

66.00 
66.00 
60.00 
70.16 
73.00 
68.00 
66.00 
66.00 

Pore Pressure 
Pressure Constant 

Param. (psf) 
.00 . 0 
.00 . 0 
.oo . 0 

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 
Unit Weight of Water= 62.40 
Piezometric Surface No. 1 Specified by 4 Coordinate Points 

Point X-Water Y-Water 
No. (ft) (ft) 

1 .00 73.00 
2 200.84 73.00 
3 371.84 66.00 
4 400.00 66.00 

Piezometric 
Point 

No. 
1 
2 

Surface No. 
X-Water 

(ft) 
.00 

400.00 

2 Specified by 
Y-Water 

(ft) 
58.00 
58.00 

2 Coordinate Points 

2 
1 
1 
1 
3 
3 
3 
1 
3 
3 
3 

Piez. 
Surface 

No. 
1 
1 
2 

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries 
Of Which The First 1 Boundaries Will Deflect 
Boundary X-Left Y-Left X-Right 

No. (ft) (ft) (ft) 
1 .00 58.00 400.00 

A Horizontal Earthquake Loading Coefficient 
Of .150 Has Been Assigned 
A Vertical Earthquake Loading Coefficient 
Of .000 Has Been Assigned 
Cavitation Pressure= .0 {psf) 

Surfaces Upward 
Y-Right 

(ft) 
58.00 
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A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 

20 Surfaces Initiate From Each Of 20 Points Equally Spaced 
Along The Ground Surface Between X SO.DO ft. 

and X 100.00 ft. 
Each Surface Terminates Between X 270.00 ft. 

and X 300.00 ft. 
Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = 10.00 ft. 
10.00 ft. Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The 'l'en Most Critical Of The Trial 

Failure Surfaces Examined. They Are Ordered - Most Critical 
First. 
**Safety Factors Are Calculated By The Modified Bishop Method 
Failure Surface Specified By 23 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 

1 71.05 73.00 
2 80.83 70.88 
3 90.67 69.11 
4 100.56 67.68 
5 110.51 66.59 
6 120.48 65.86 
7 130.47 65.47 
8 140.47 65.44 
9 150.47 65.75 

10 160.44 66.41 
11 170.39 67.42 
12 180.30 68.78 
13 190.15 70.49 
14 199.94 72.54 
15 209.65 74.92 
16 219.27 77.65 
17 228.79 80.71 
18 238.20 84.11 
19 247.48 87.83 
20 256.63 91.87 
21 265.63 96.23 
22 274.47 100.90 
23 276.39 102.00 

Circle Center At X = 136.5; Y 351.3 and Radius, 285.9 
*** 1.206 *** 

* * 
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Laboratory Testing 
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Summary 
Strength Test 
Grain Size 

APPENDIXC 

LABORATORY TESTING 
PROPOSED COAL REFUSE DISPOSAL FACILITY 

POND CREEK MINE NO. 1 
WILLIAMSON COUNTY, ILLINOIS 

WILLIAMSON ENERGY, LLC 
BECKLEY, WEST VIRGINIA 

TABLE OF CONTENTS 

Atterberg Limits Test Results 

PAGE 

I 
3 
8 
10 
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HOLCOMB FOUNDATION ENGINEERING CO., INC. 
SOILS • BITUMINOUS • CONCRETE - INVESTIGATIONS AND TESTING 

February 10, 2006 

SHIPPING ADDRESS 
Box 393 Wood Road 
Carbondale, IL 62901 

Williamson Energy LLC 
PO Box 99 
Johnston City, Illinois 62951 

Attention: Mr. James Plumley 

Re: Soil Boring and Laboratory Tests 
Boring #8874 
Mach Mine #1 
Johnston City, Illinois 
HFE File H-05278 

www.holcombengineering.com 

MAILING ADDRESS 
P.O. Box BB 

Carbondale, IL 62903 

Mach Mining Purchase Order No. ___ _ 

Dear Sir: 

618-529-5262 
800-333-17 40 

FAX 618-457-8991 

In accordance with your instJUctions, on February 1, 2006, we drilled one soil boring and sampled 
the subsoils with Shelby tubes. The soil sample taken from 10 to 12 feet in depth was subjected to 
laboratory tests. Results of the tests are as follows: 

Boring No.: 
Depth: 
Visual Classification: 
Atterberg Limits: 
Unit Weight: 
Moisture Content: 
Effective Cohesion: 
Effective Phi Angle: 

8874 
8.0-10.0' 
Silty CLAY (CL) 
LL=41.8% PL= 17.7% PI=24.l 
105.3 PCF 
21.5% 
OPSF 
26.8 Degrees 

CD 
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Mach Mine #1 Soil Tests 

February 10, 2006 
Page2 

The Boring Log and test results are enclosed. If you should have any questions, or if we can be of 

further assistance, please feel free to contact us at your convenience. 

Sincerely, 

TON ENGINEERING CO. 

1 copy: Fred Vass - Alliance Consulting 

CD 
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I/ I ' I I 

I I i I I 

t-i : 
i 

3 
I 

I I I I I _J_ ' I , __ 
,++t i I 

i 

' 
- I -

I I ' I 
1.5 I 

I- ' -+-1-+++-++..µ1-1----l--1-l++-1-

0 - ,-\-~- I + I 

,__ 
'-!-----!-'--!--- -

Water Content, 
Dry Density, pcf 

~ Saturation, 

3 .s Void Ratio 
Diameter, in. 
Height, in. 

Water Content, 
't; Dry Density, pcf 

i:': Saturation, 

q; Void Ratio 
2 

DiamGter, in. 
Height, in. 

1 Strain rate, in.lmin. 
Back Pressure, ts/ 
Ce// Pressure, tsf 
Fail. Stress, tsf 

21.5 
105.3 
100.0 

0.5706 
2.80 
5.51 

21.5 
105.3 
100.0 

0.5706 
2.80 
5.51 
0.00 

3.6 
5.0 
2.0 

20.8 17.6 
I 06.5 112.5 
99.7 98.9 

0.5536 0.4707 
2.80 2.80 
5.49 5.54 

20.9 17.8 
I 06.5 112.5 
100.0 100.0 

0.5536 0.4707 
2.80 2.80 
5.49 5.54 

0.00 0.00 
3.6 2.2 
6.5 7.9 
3.4 6.3 

0 5 10 15 

Axial Strain, % 
Total Pore Pr., /sf 

Ult. Stress, tsf 
Total Pore Pr., tsf 

1-T-y_p_e_o_f_T_e_s_t_: -------------! =cr, Failure, tsf 

CU with Pore Pressures cr, Failure, tsf 

20 3.7 3.9 4.1 
2.0 3.2 6.3 
3.6 3.8 4.1 

3-3 6.0 10.2 

1.3 2.6 3.9 

Sample Type: Shelby Tube. Undisturbed Client: Alliance Consulting 

Description: Gray Mottled Brown Silty CLAY 

LL= 41.8 PL= 17.7 Pl= 24.1 

Assumed Specific Gravity= 2.65 

Remarks: 

Plate 

Tested By: =L~C'------------

Project: Triaxial Test 

Mach Mine#! 

Location: Boring #8874 

Sample Number: 3 Depth: 10.0-12.0' 

Proj. !No.: H-05278 Date: 2-1-05 

TR/AXIAL SHEAR TEST REPORT 

HOLCOMB FOUNDATION ENGINEER/NG CO. 

Checked Sy: ~T-'-H-'-------------
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8~ I ! 
I 

8~ 
I 

' I ( q) I 
I ! ! I I ' I 

6 6 I 

I ' I 

I I 
! 

I L, I 

I 
I I 

' 
e - e __ J_ 
::, "' 4~· 

I 

·-
::, "' 4 / -r-- I I I 

"' "' I 1-- "' "' "' ~ .... "' ~ .... '/ I 
~-!l I I ~ - !l ! Q UJ 2 , I Q UJ 
e kl I '-

2 I ' 

'; I e .8 
& ·~ &·~ - " - " .'BCl !!l Cl -1.-..---·- -

~ 
0 

i'= 
O· 

I 

I 
I 

-2 -2 I 
0% 8% 16% 0% 8% 16% 

8l2.J I 

I I -
I 6 

1,..,--,----
,_ 

I 

B~ 

I 
6 I 

I 

; "' 4 / --~---,-/1l . 

"' "' "' e ..._ e - -1l Q UJ 

e kl 2 , 

&-~ I 
- " 'I 
.E, Cl 0 
~ 

e 4 
::, "' 
"' "' "'e ..._ e - .ti u_UJ 

~~ 2 

&-~ - ., 
!!l Cl o . 

i'= 

-2 
0% 8% 16% 

-2 
0% 8% 16% 

6 Peak Strength 
Total Effective 

a= 0.17 /sf 0.00 tsf 

I I I I 

I -· -..-, 
a.= 18.8 deg 24.1 deg 

/ --tan a.= 0.34 0.45 -- --/ 

tr 

o 2 4 6 B 12 

p, tsf 
Stress Paths: Total--- Effective - - -

Depth: 10.0-12.0' Sample Number: 3 

Client: Alliance Consulting 

Project: Triaxial Test 

Location: Boring #8874 

Project No.: H-05278 Plate __ _ I HOLCOMB FOUNDATION ENGINEERING co. 

Tested By: LC ------------ Checked By: -'-T'-'H __________ _ 
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TRIAXIAL COMPRESSION TEST 
CU with Pore Pressures 

Date: 2-1-05 
Client: 
Project: 

Alliance Consulting 
Triaxial Test 

Location: 

Depth: 

Mach Mine#! 
Johnston City, Illinois 
Boring #8874 
10.0-12.0' 

Description: Gray Mottled Brown Silty CLAY 
Remarks: 

Type of Sample: Shelby Tube - Undisturbed 
Assumed Specific Gravity=2.65 LL=4 l .8 
Test Method: COE uniform strain 

Specimen Parameter Initial 
Moisture content: Moist soil+tare, gms. 189.100 
Moisture content: Dry soil+tare, gms. 

Moisture content: Tare, gms. 

Moisture,% 
Moist specimen weight, gms. 

Diameter, in. 

Area, in.2 

Height, in. 

Net decrease in height, in. 

Wet Density, pcf 

Dry density, pcf 

Void ratio 

Saturation, % 

Membrane modulus= 0.124105 kN/cm 2 

Membrane thickness= 0.02 cm 
Filter paper coefficient= 0.001926 kN/cm 
Filter paper coverage = 30% 

176.100 
115.700 

2l.5 
1140.2 

2.80 
6.16 
5.51 

128.0 
105.3 

0.5706 
100.0 

Consolidation cell pressure= 70.00 psi (5.040 tsf) 
Consolidation back pressure= 50.00 psi (3.600 tsf) 
Consolidation effective confining stress = 1.440 tsf 
Strain rate, in./min. = 0.00 
Fail. Stress= 1.981 tsf at reading no. 24 
Ult. Stress = 1.955 tsf at reading no. 30 

Sample Number: 

PL=l7.7 

Saturated 

21.5 

2.80 
6.16 
5.51 
0.00 

128.0 
105.3 

0.5706 
100.0 

3 

Pl=24. l 

Consolidated 

21.5 

2.80 
6.16 
5.51 
0.00 

128.0 
105.3 

0.5706 
100.0 

2/9/20bX> 
8:50 PM 

Final 

1279.000 
1072.200 

103.200 
21.3 

------------- HOL..CClM3 FOUNDATION t::NGll\1=::Rlt~G CO. ___ , ________ ..., 
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Def. Deviator Minor Eff. Major Eff. Pore h 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % tsf !sf !sf Ratio psi !sf tsf 

0 0.0000 18.30 0.0 0.0 0.000 5.112 5.112 1.00 -1.00 5.112 0.000 

0.0190 20.00 1.7 0.3 0.014 2.830 2.844 1.00 30.70 2.837 0.007 

2 0.0400 21.60 3.3 0.7 0.026 2.426 2.452 1.01 36.30 2.439 0.013 

3 0.0810 113.20 94.9 1.5 1.093 I.SOS 2.598 1.73 49.10 2.051 0.547 

4 0.1010 129.80 111.5 1.8 1.280 1.318 2.597 1.97 51.70 1.958 0.640 

5 0.1420 143.10 124',8 2.6 1.422 1.181 2.602 2.20 53.60 1.892 0.711 

6 0.1620 161.50 143.2 2.9 1.625 1.159 2.784 2.40 53.90 1.972 0.813 

7 0.1830 168.90 150.6 3.3 1.702 1.145 2.847 2.49 54.10 1.996 0.851 

8 0.2030 174.80 156.5 3.7 1.763 1.138 2.900 2.55 54.20 2.019 0.881 

9 0.2240 I 78.90 160.6 4.1 1.802 1.145 2.946 2.57 54.10 2.046 0.901 

10 0.2440 182.30 164.0 4.4 1.833 1.145 2.978 2.60 54.10 2.061 0.916 

l 1 0.2650 I 86.40 168. 1 4.8 1.871 1.152 3.023 2.62 54.00 2,088 0.936 

12 0.2850 188. 10 169.8 5.2 1.883 1.166 3.049 2.61 53.80 2.108 0.941 

13 0.3060 191.40 173.1 5.6 1.912 1.166 3.078 2.64 53.80 2.122 0.956 

14 0.3260 193.10 174.8 5.9 1.923 1.181 3.104 2.63 53.60 2.142 0.962 

15 0.3460 I 94.70 176.4 6.3 1.933 1.188 3.121 2.63 53.50 2.155 0.967 

16 0.3670 196.40 178.1 6.7 1.944 1.202 3.146 2.62 53.30 2.174 0.972 

17 0.3870 198.10 179.8 7.0 1.955 1.210 3.164 2.62 53.20 2.187 0.977 

18 0.4080 198.10 179.8 7.4 1.947 1.224 3.171 2.59 53.00 2.197 0.973 

19 0.4280 200.60 182.3 7.8 1.966 1.231 3.197 2.60 52.90 2.214 0.983 

20 0.4490 200.60 I 82.3 8.1 1.958 1.238 3.196 2.58 52.80 2.217 0.979 

21 0.4890 203.10 I 84.8 8.9 1.969 1.267 3.236 2.55 52.40 2.252 0.985 

22 0.5300 204.70 186.4 9.6 1.970 1.289 3.259 2.53 52.10 2.274 0.985 

23 0.5710 207.20 188.9 10.4 1.980 1.310 3.290 2.51 51.80 2.300 0.990 

24 0.6120 208.90 190.6 I 1.1 1.981 1.332 3.313 2.49 51.50 2.323 0.991 

25 0.6530 209. 10 190.8 11.8 1.967 1.346 3.313 2.46 51.30 2.330 0.983 

26 0.6940 211.40 193.1 12.6 1.974 1.361 3.334 2.45 51.10 2.348 0.987 

27 0.7350 212.20 193.9 13.3 1.965 1.390 3.354 2.41 50.70 2.372 0.982 

28 0.7790 213.90 195.6 14.1 1.964 1.404 3.368 2.40 50.50 2.386 0.982 

29 0.8170 215.50 197.2 14.8 1.964 1.426 3.39.0 2.38 50.20 2.408 0.982 

30 0.8380 215.50 197.2 15.2 1.955 1.433 3.388 2.36 50.10 2.410 0.978 

:----------- HOLCOMB FOUNDATION !::NGINE::RlNG CO. ----------...--! 
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Initial Saturated Consolidated Final (j) Moisture content: Moist soil+tare, gms. 154.800 1347.900 
Moisture. content: Dry soil+tare, gms. 145.800 1154.100 
Moisture content: Tare, gms. 102.600 135.100 
Moisture,% 20.8 20.9 20.9 19.0 
Moist specimen weight, gms. 1142.2 
Diameter, in. 2.80 2.80 2.80 
Area, in.2 6.16 6.16 6. 16 
Height, in. 5.49 5.49 5.49 
Net decrease in height, in. 0.00 0.00 
Wet Density, pcf 128.7 128.7 128.7 
Dry density, pcf 106.5 106.5 106.5 
Void ratio 0.5536 0.5536 0.5536 
Saturation, % 99.7 100.0 100.0 

Membrane thickness= 0.02 cm 

Filter paper coefficient = 0.001926 kN/cm 

Filter paper coverage = 30% 

Consolidation cell pressure= 90.00 psi (6.480 tsf) 
Consolidation back pressure= 50.00 psi (3.600 tsf) 
Consolidation effective confining stress = 2.880 tsf 
Strain rate, in./min. = 0.00 

Fail. Stress = 3.418 tsf at reading no. 24 

UIL Stress= 3.250 tsfat reading no. 29 

Def. Deviator Minor Eff. Major Eff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % tsf tsf tsf Ratio psi tsf tsf 

0 0.0000 27.50 0.0 0.0 0.000 4.385 4.385 1.00 29.10 4.385 0.000 
0.0190 134.00 106.5 0.3 1.241 3.254 4.495 l.38 44.80 3.875 0.620 

2 0.0400 183.10 155.6 0.7 1.806 2.750 4.557 l.66 51.80 3.653 0.903 
3 0.0600 218.90 191.4 l.l 2.214 2.484 4.698 l.89 55.50 3.591 l.107 
4 0.0810 243.80 216.3 l.5 2.492 2.340 4.832 2.06 57.50 3.586 1.246 
5 0. JOI 0 264.60 237.1 l.8 2.721 2.254 4.975 2.21 58.70 3.614 1.361 
6 0.1220 282.10 254.6 2.2 2.911 2.210 5.121 2.32 59.30 3.666 1.455 
7 0.1420 295.40 267.9 2.6 3.052 2. 182 5.233 2.40 59.70 3.707 l.526 
8 0.1620 305.40 277.9 2.9 3.154 2.182 5.335 2.45 59.70 3.758 1.577 
9 0.1830 314.60 287.l 3.3 3.245 2.189 5.434 2.48 59.60 3.811 1.623 

10 0.2030 322. l 0 294.6 J.7 3.317 2,)96 5.513 2.51 59.50 3.8':5 J(,9 

11 0.2240 327.10 299.6 4. I 3.360 2.218 5.578 2.52· 59.20 3.898 l.680 
12 0.2440 332.90 305.4 4.4 3.412 2.232 5.644 2.53 59.00 3.938 l.706 
13 0.2650 336.20 308.7 4.8 3.435 2.254 5.689 2.52 58.70 3.971 l.718 
14 0.2850 339.50 312.0 5.2 3.459 2.275 5.734 2.52 58.40 4.005 l.729 
15 0.3060 343.70 316.2 5.6 3.491 2.297 5.788 2.52 58.10 4.042 l.746 
16 0.3260 345.40 317.9 5.9 3.497 2.318 5.815 2.51 57.80 4.067 l.748 
17 0.3670 348.70 321.2 6.7 3.505 2.369 5.874 2.48 57.l 0 4.121 1.752 
18 0.4080 352.00 324.5 7.4 3.512 2.412 5.924 2.46 56.50 4.168 l.756 
19 0.4490 353.70 326.2 8.2 3.502 2.441 5.943 2.43 56.10 4.192 1.751 
20 0.4890 354.50 327.0 8.9 3.483 2.470 5.953 2.41 55.70 4.211 1.742 
21 0.5300 355.40 327.9 9.7 3.464 2.498 5.963 2.39 55.30 4.230 l.732 

HOLCOMB FOUND4TION ENGINEERING CO. 
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Holcomb Foundation Engineering Grain Size Analysis 
2 1-112 1 314 112 3/8 4 10 20 40 60 100 200 Hydrometer 100 

I I I I 'I I I 
11 I 1 

i 
I 

I - I 1 I 
' ' ro r--. 

• Silty CLAY (CL) with sand ,-90 
I ! 

- ~ U) 80 
U) 
(0 -
E 
~ 70 _£_ i 

I --_c 
0) 60 
Ql 
;:: -

>-
50 ..0 

I 0) -
C 

! I 
U) 

40 ! 
U) i I 1 ; f i I ' (0 -0.. 

Project: Mach #1 Mine Williamson County, Illinois -C 30- Project Number: H-05278 Ql 
0 -
~ 

Sample: B-8874 Depth 10-12' Ql 
(J._ 20-

- Date: February 8, 2006 

10-
LL= 41.8 PL= 17.7 Pl= 24.1 -

0 I ! I I ! 11 I I I II I II II I 
, I I I I I ' I II " ' ' ' ' 11 l I I I I I ' 

100 10 1 0.1 0.01 0.001 

I Gravel Sand 
Silt or Clay Cu/J/J 

Coarse I I Coarse I Fine Medium Fine 

8 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 2/8/2006 

Project: Mach #1 Mine 

Project No: H-05278 

Sieve Analysis - ASTM C136-96a 

Sample: Silty CLAY (CL) 

Sieve Openings us 
Standard Weight Percent Percent 

Inches Millimeters Sieve Size Retained Retained Finer 

1.5000 38.1000 1 -1 /2" 0.0 0.0 100.0 
1.0000 25.4000 1" 0.0 0.0 100.0 
0.7500 19.1000 3/4" 0.0 0.0 100.0 
0.5000 12.7000 1/2" 0.0 0.0 100.0 
3.7500 9.5200 3/8" 0.0 0.0 100.0 
0.1870 4.7600 No. 4 2.1 0.9 99.1 
0.0790 2.0000 No. 10 4.6 2.0 98.0 
0.0469 1.1800 No. 16 4.6 2.0 98.0 
0.0331 0.8500 No. 20 8.6 3.8 96.2 
0.0165 0.4200 No. 40 12.6 5.5 94.5 
0.0117 0.2980 No. 50 12.6 5.5 94.5 
0.0083 0.2500 No. 60 22.2 9.8 90.2 
0.0059 0.1490 No. 100 34.6 15.2 84.8 
0.0029 0.0740 No. 200 47.7 21.0 79.0 

Total Weight in Grams 227.20 
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Holcomb Foundation Engineering Company 
Laboratory Testing Results 

Project: 
Project No: 

60 

50 

10 

0 

Mach #1 Mine 
H-05278 

Sample 

Dish Number 

Mass of can, W 1 (g) 

Mass of can + moist soil, W 2 (g) 

Mass of can + dry soil, W 3 (g) 

Moisture content, w (%) 

Number of blows, N 

Liquid Limit, LL 

Dish Number 

Mass of can, W, (g) 

Mass of can+ moist soil, W2 (g) 

Mass of can + dry soil, W 3 (g) 

Plastic Limit, PL 

Pl= 

LL, 

34.70 

62.84 

54.52 

41.98 

24 

41.8 

PL, 

39.76 

54.79 

52.53 

17.7 

24.1 

Plasticity Chart 

CH or OH 

♦ 

CL orOL 

CL-ML ML or OL 

10 20 30 40 50 60 

Liquid Limit (LL) 

2 

LL2 

MH or OH 

70 80 

3 

LL3 

90 100 
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APPENDIXD 

Boring Logs 
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Holcomb Foundation 
Engineering Co. LOG of BORING B..874 on Cln" RR - . . 1111.,, • 

Unconfined Compressive Strength (Tons/Sq. Ft.) 

• • 
4 

u 
1 2 3 5 6 ;; " Description of Material • 0 

Water Content (¾) • 0 "ii. • ,._ 
-----------0------------ :z: E 0 

-= • D • u, 
Standard N Penetration, Blows/Fl. .c "ii. "ii. 

"ii. E • E 
30 X 40 

0. • D ~ D 
Elevation 10 20 50 60 C "' ... u, Surface 

Brown Silty CLAY (CL) with sand 
and pebbles 

I 5 1 st I 
2 st I 

Gray Mottled Brown Silty CLAY (CL) 10 I 

3 st I 
I 

15 
4 st I 

I 5 st 
20 

End of Boring @ -20.0' 

25 

30 

I 
I 

35 

I I 

Ground Water Data 
No Ground Water Encountered During Drilling and None Upon Completion. 

l 
Projsct: Mach #1 Mine Soils Investigation Dote of Boring 

Mach #1 Mine Williamson Countv Illinois February 1 ' 2006 
Client: Alliance Consulting, Inc. Project No. 

Beaver, West Virginia H-05278 



R21173

Holcomb Foundation 

LOG of BORING B.293 Engineering Co. 

Unconflned Comprasstve Stn1n9th (Tons/ Sq. Ft.) 

• • 
4 " 1 2 3 5 5 ;; C 

Description of Material • 2 Wotor Content (%) • 0 ci. • ... 
-----------0---------- z E i5 -- .E 0 • ., • 

Standard N Penetration, Blows/Ft, .c ci. ci. a. E • E 
20 30x40 so 

a. 
.!l iii ,_ 0 

Surface Elevation 10 60 ... "' 
7" Topsoil 
Grey Mottled Brown Silty CLAY (CL) 
with trace of send 

1 7 ss 
5 

2 ss I 

3 I 
1~ 

ss Brown Mottled Gray Silty CLAY (CL) 
with send and pebbles 

4 ss / 

5 ss I/ 
1 

6 ss I 
; -- / r.::rav ,Hn.1 to· 

20 End of Boring 0 -19.0' 

2! 

30 

35 

I 

Ground Water Data 
Ground Weter Encouniered 0 -12.0· During Drilling. 

t'rOJ ■ct: Rock Probes for Moch Mine Date of Boring 

Johnston City, llllnols December 5, 2005 
Client: Wllliemson County Energy Project No. 

Marion, Illinois H-05278 



R21174

Holcomb Foundation 

LOG of BORING .8294 Engineering Co. 

Unc onfln•d Comprenlve Strength (Tons/Sq. Ft.) 

• • Q 

1 2 3 4 5 6 - "' Description of Material • • " Waler Content (%) • .; ii. ~ ... 
---------0------------ z E 

-- .E a • "' • 
Standard N Penetration, Blows/Ft. .c "ii. ii. 

ii. E • E 

3o X "o 
Q. • 0 
~ " 

10 20 so 60 
C "' II) Surtoce Elevation 

7" Toosoil 

Brown Mottled Grey Silty CLAY (CL) 

with send end pebbles 

1 ss / 
5 

2 ss / 

3 ss / 
1 

4 ss I/ 

5 ss I/ 
15 

6 ss I/ 

7 ss I/ 20 

8 ss / Brown SHALE 

End of Boring 0 22.5' 

2! 

. 3( 

31 

Ground Wate r Doto 
No Ground Weter Encountered During Drilling. 

Project: Rock Probes for Moch Mine 
Date oT Boring 

Joh nston Cltv, Illinois 
December 5, 2005 

Client: Will iemson County Energy 
Project No. 

Mar ion, Illinois 
H-05278 
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Holcomb Foundation 

LOG of BORING .a295 Engineering Co. 

Unconfined Compressive Strength (Tons/Sq. Fl.) 

• • u 
1 2 3 4 5 6 - C 

Description of Material • • 0 

Weier Content (") • .; 'ii. .. ... z E 5 
-----------0------------ £ • 0 • "' 

Standard N P,netratlon, Blows/rt. .r; 'ii. 'ii. 
'ii. E • E 

30 X ~o 
Q, • 0 ~ 0 

Surface Elevation 
10 20 50 60 

C "' .... V, 

- 9" Topsoll 

Brown Mottled Gray Silty CLAY (CL) 

with sand and pebbles 

1 ss I/ 5 

2 ss I/ 

3 ss I/ 
1. 

4 ss I 
5 ss / Brown SILT (ML) 

15 

6 ss / Brown Medium to Coarse SAND 

(SC-SP) 

7 ss I 
20 

• 8 ss / Gray Mottled Brown SHALE 
End of Boring O -22.0' 

2; 

3( 

3; 

Ground Water Data 

Ground Water Encountered 0 -16.0' During Drilling/ @ -1 o.o' Upon Completion. 

Project: Rock Probes for Mach Mine Date of Bering 

Johnston City, Illinois December 5, 2005 

Client: Williamson County Energy 
Project No. 

Marier .. Illinois 
H-05278 
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Holcomb Foundation 

LOG of BORING .8297 Engineering Co. 

Unconfln ad Comprnslvo Strength (Tons/Sq. fl.) 

• • 
4 

0 

1 2 3 5 6 -;; ~ 

Description of Material • .E 
Wat•r Content (") 

.. 0 C. "- ~ 

-------0----------- % E Q 
---- - £ D 

.! "' • 
Standard N Penetration, Blows/f'I. ,= 0. C. 

'li. E • E 
X 

Q. 

,!: D 
~ 

0 
Surface Elevation 

10 20 30 40 so 60 
., 

"' 
I 9" Topsoll 

Gray Mottled Brown Silty CLAY (CL) 

with sand and pebbles 

I 1 ss 
5 

2 ss I 

/ 3 ss Brown Mottled Gray SIity CLAY (CL) 
10 with trace of sand 

/ 4 ss 
Gray Mottled Brown SIity CLAY (CL) 
with trace of sand 

1: 
5 ss I Brown SHALE 

End of Boring 0 -15.5' 

20 

2: 

3( 

35 

Ground Water Data 

No Gro und Water Encountered During Drilling. 

Project: Rock P robes for Mach Mine I Date of Boring 

Johnst on Citv, Illinois 
December 5, 2005 

Client: William son County Energy 
I Project N.o, 

Marion , Illinois 
H-05278 
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- Holcomb Foundation 

LOG of BORING .B298 Engineering Co. 

Unconfined Compressive Strength (Tons/Sq. Fl.) 

• • 
4 

u 
1 2 3 5 6 - " Description of Material • • E 

Water Contant (") • 0 1i. m ... 
-----------0------------

:,: E 0 
.E • 0 • <n 

Standcrd N P■nsiratlon, Blows/Ft. :S 1i. .. 
E • E 

20 30x40 so 60 

C. C. • 0 ~ 0 

10 
C <n ,_ <n Surface Elevation 

6" Toosoll 

Brown Mottled Grey Silty CLAY (CL) 
with sand and pebbles 

1 
5 

ss / 

2 ss I/ 

3 ss / Brown Mottled Gray Silty CLAY (CL) 

1 with sand and pebbles 

-- " -; 4 ss Brown Mottled Gray SHALE 

" "" 5- -ss ~,, 
' C 

15 End of Boring 0 14.5' 

20 

2! 

30 

3: 

Ground Weier Dato 
No Ground Water Encountered During Drilling. 

f-'roject: Rock Probes for Mach Mine Date of Boring 

Johnston Citv, Illinois December 5, 2005 

Clleni: Williamson County Enerav 
Project No, 

h-1orion. Illinois 
~, H-05278 
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Holcomb Foundation 

LOG of BORING B299 Engineering Co. 

Unconfined Compranlve Strength (Tons/Sq. Ft.) 

• • 
4 

u 
1 2 3 5 6 • C: 

Description of • .!! Material 
Waler Conlon! (") • 0 Q. ... i5 -----------0------------ z E 

.E • 0 

"' 
., 

Standard N Penetraflon, Blows/fl. :E Q. C. 
E • E 

30 X 40 

0. 0. • 0 ~ 0 

10 20 50 60 
0 "' ... "' Surface Elevation 

Brown Mottled Gray SIity CLAY (CL) 
with sand and pebbles 

1 ss / 
5 

2 ss / 

3 ss / 
10 

4 ss / Brown SHALE 
End of Soring 0 -12.5' 

1 ! 

20 

25 

3( 

I 

3! 

Ground Water Dato 
No Ground Water Encountered During Drilling. 

ProJect: Rock Probes for Mach Mine Dcte of Boring 

Johnston City, Illinois December 5, 2005 

Client: WIiiiamson County Energy 
Project No. 

Morion, Illinois 
H-05278 
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Alliance LI 
Consulting, Inc. 

Engineers • Constructors • Scientists 

Permit No. 375 
Response to Comments 

July 7, 2006 

REPORT 

ENGINEERING DESIGN PLAN 

PROPOSED COAL REFUSE DISPOSAL FACILITY 
POND CREEK MINE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

Prepared for 

WILLIAMSON ENERGY, LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B0S-330-1413 
APRIL 2006 

Beckley, WV 
Raleigh County Airport Industrial Park 

124 Philpott Lane 
Beaver, WV 25813-9502 

Telephone: (304) 255-0491 
Fax: (304) 255-4232 

Raleigh, NC 
5825 Triangle Drive 
Raleigh, NC 27607 

Telephone: (919) 861-2267 
Fax: (919) 341-2151 
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Permit No. 375 
Response to Comments 

July 7, 2006 

REPORT 

ENGINEERING DESIGN PLAN 

PROPOSED COAL REFUSE DISPOSAL FACILITY. 

( POND CREEK MINE NO. 1 
WILLIAMSON COUNTY, ILLINOIS 

Prepared for 

WILLIAMSON ENERGY, LLC 
BECKLEY, WEST VIRGINIA 

ALLIANCE PROJECT NO. B0S-330-1413 
APRIL 2006 
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l 

AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Bill Buscher 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
1021 North Grand Avenue, E 
P .O. Box 19276 
Springfield, IL 62794-9286 

July 7, 2006 

Transmittal 
Response to Comments 

Williamson Energy. LLC 
Permit No. 3 75 

Pond Creek Mine No. 1 
Williamson County. Illinois 

Dear Mr. Buscher: 

Project No. B0S-330-1413 

Please find enclosed one copy of response to comments requested by Mr. Tim Devardo, Mr. 

Scott Fowler and Mr. Darin Martin for an application recently submitted to your office entitled 

"Report Engineering Design Plans, Proposed Coal Refuse Disposal Facility, Pond Creek Mine 

No. 1, Williamson County Illinois." Dated April 2006, prepared by Alliance Consulting, Inc. 

If you have any questions, or require additional infom1ation, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

//~~~/ -
ustin L. a{rr( -

Stif ~ E~gi:~er /. ,-:f:::::::::,,____. 

1.--/ ?i' I / . 
,f '.f I , 1 / //7 /-'✓v' ,,..,.------.:., _,/r_ ,. -- ,_,., ., I 

/ stephen M. Sutphin 

Project.Manager ry 
-~/2 A , c( L- v 
It~ ~<£!;_,,.-J -----

c1audio E. Yon, P. E. 
Senior Project Manager 
JLH/SMS/CEY:jrl 
Enclosures 

FILE: 05330-21 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, v..rv 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 



R21182

AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

June 30, 2006 

Mr. Larry Crislip 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
2309 West Main Street, Suite I 16 
Marion, IL 62959 

Dear Mr. Crislip: 

Transmittal 
Response to Comments 

Williamson Energy, LLC 

Permit No. 375 
Pond Creek Mine No. I 

Williamson County. Illinois 

Project No. B05-330-1413 

Please find enclosed two copies ofresponse to comments requested by Mr. Tim Devardo, Mr. 

Scott Fowler and Mr. Darin Martin for an application recently submitted to your office entitled 

"Report Engineering Design Plans, Proposed Coal Refuse Disposal Facility, Pond Creek Mine 

No. 1, Williamson County Illinois." Dated April 2006, prepared by Alliance Consulting, Inc. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE COJVSULTING, INC. 

~~;!'/ 
Justin L. Harry 
Staff Engineer • 

I ...., ti 

)i;;·& 111 .. J~ ·-7' .-d_--;:c_,-
v Stephen M. Sutphin 

Proj;~ana~er rK1/ 
~.,,L_. ~ (J 

c{audio E. Yon,)'. . 

Senior Projecf'Manager 

JLH/SMS/CEY :jrl 
Enclosures 

FILE: 05330-22 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813·9502 • TELE: (304) 255•0491 • FAX: (304) 255-4232 
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Alliance LI 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Rod Johnson 
ILLINOIS DEPARTMENT 
OF NATUR<\.L RESOURCES 
Water Resources 
One Natural Resources Way 
Springfield, IL 62702-1271 

Dear Mr. Johnson: 

July 7, 2006 

Transmittal 
Response to Comments 

Williamson Energv, LLC 
Pem1it No. 375 

Pond Creek Mine No. 1 
Williamson Countv. Illinois 

Project No. B0S-330-1413 

Please find enclosed one copy of response to comments requested by Mr. Tim Devardo, Mr. 

Scott Fowler and Mr. Darin Martin for an application recently submitted to your office entitled 

"Report Engineering Design Plans, Proposed Coal Refuse Disposal Facility, Pond Creek Mine 

No. 1, Williamson County Illinois." Dated April 2006, prepared by Alliance Consulting, Inc. 

lfyou have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSfJ-TIN~ 

~&' 
'Justin L. Harry 

Staff Engineer :1• 

1 I ~/ -' .". .. / ~-, 

.,Lt., ,:,__/7/J i / ' ./"-1· ~-=,. ·~ ..,.·r i /--:-"-~.,,. 

.,Stephen M. Sutphin · 
Project M,anager 

/4 ef 

/,f&~~~~f:vt'_ 
Claudio E. Yon, P ;E. '-­
Senior Project Manager 

JLH/SMS/CEY:jrl 
Enclosures 
FILE: 05330-20 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Darin Maiiin 
STATE OF ILLINOIS 

July 7, 2006 

DEPARTMENT OF NATURAL RESOURCES 
Land Reclamation Division 
503 E. Main, FL 001 
Benton, IL 62812 

Dear Mr. Martin: 

Response to Comments 
Williamson Energy, LLC 

Permit No. 375-IPR Dated 4-19-06 
Williamson Countv. Illinois 

Project No.B05-330-14 l 3 

1. The operations plan map has been revised and included as Drawing No.B05-330-El5. 

2. The longwall stop point has been reflected on Drawing Nos. B05-330-Ml 8, B05-330-M2, 
B05-330-M3 and B05-330-Ml6. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONS 'LT/NG, /NC. 

~7c-e~ 
,/2sti:~. ~arry '--

Sta.ff E,pgineer 1-· 

.·)J . < I '/." /4 < . _, ?•>· ,. ~'" ~ ..., /-
-·,,.--et;~..-.~ 

Claud10 E. Yon, P. E.1 
Senior Project Manager 

JLH/CEY:jrl 
Enclosures 

cc: James Plumley w/enclosures 
Scott Fowler w/enclosures 
Tim Devardo w/enclosures 
Larry Crislip w/enclosures 
Rod Johnson w/enclosures 
Bill Buscher w/enclosures 

FILE: 05330-18 
124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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618 435 6801 

518-435-6801 IDNR LAND RECLAMATIO 

FAX TRANSMITTAL SHEET 

Illinois Department of Natural Resources 

Office of Mines and Minerals 
503 East Main St. 

Benton, Illinois 62812 
Office#; (618) 439-9111 
Fax#: (618) 435-6801 

Number of pages including cover: _____ _ 

To: {;JY<v [)co 1.,/ oJ 
l 

Fax numbers: -------------

Division: __ u2_..::;\) ___________ _ 

Date: 1h)0 0 
I I 

ILLINOIS 

DEPARTMENT OF 

NATURAL 
RESOURCES 

PAGE 01 
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07/03/2006 11:18 618-435-5801 

To: 
Alliance Consulting, Inc. 

Mr. Claudio E. Yon, P.E. 

Fax (304) 255-4232 

From: 
Office of J'viines and Minerals • LRD 

Darin Martin 
Fax (618) 435-6801 

IDNR LAND RECLAMATIO 

7/2/06 

Subject: Request for supplemental information to IPR dated April 19, 2006 for Permit #375, 

Pond Creek J:v[ine. 

I have the following two items to request supplemental information to the aforementioned IPR. 

Please understand these originated frorn my review only and other Department representatives 

may have questions of their o,vn in regard to the review of this IPR. 

PAGE 02 

It would be best if you kept all of the supplemental information together and submitted it to the 

Department under one cover letter, at the time of the completion of review from all of the 

Department staff involved. 

If you have any questions please call me. 

Item # 1) The applicant sh,;,uld revise the currently approved operations plan map to reflect what 

changes the requested plan would have on adjacent refuse di,posal areas. Furthermore, what 

disposal areas will still need to be kept unchanged and what may need to be revised or omitted 

Item #2) The applicant has indicated to the Department that no longwall mining wiil be 

conducted beneath rhe proposed sluny disposal area. The applicant should therefore, place and 

nore the longwall stop point on all project plan maps reflecting undergrozmd mining. 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Scott Fowler 
ILLINOIS DEPARTMENT OF 
NATURAL RESOURCES 
Land Reclamation Division 
One Natural Way 
Springfield, IL 62702-1271 

Dear Mr. Fowler: 

July 07, 2006 

Response to Comments 
Williamson Energy. LLC 

Permit No. 375 
Pond Creek Mine No. I 

Williamson County. Illinois 

Project No. B0S-330-1413 

The letter is written in response to your email dated 7/06/2006 (copy attached). The following 

information is provided. 

1. The submittal states that 4-feet of soil will be left between the coal refuse and bedrock. The 

submittal doesn't state !tow that thickness will be determined. In the original permit, 

response to modification question No. 11 provided procedures that would be used to 

demonstrate that 4-feet of soil was left I would like to see these procedures or something 

similar add to the submittal. 

Response: To ensure that4 feet of material is maintained at the base of the incised (excavated) 

slurry cells, the following procedures may be used: Probing will be conducted to measure the 

distance to bedrock after excavation of the incised slurry cells. The probing may be performed 

by a metal rod at least 4 feet in length driven to find rock; or excavating with an auger such as a 

line truck or bobcat with a post hole auger; or by excavating with an excavator bucket for a 

distance of at least 4 feet or until bedrock is found or excavating to bedrock and placing four feet 

of material back, compacted in 6 to 8 inch lifts to 95% standard proctor. Six density tests will be 

performed per lift. The following information is contained in the original application: " Soil 

materials obtained by split spoon samples from Groundwater well GW-7 A were tested for 

permeability. In situ permeability was calculated a lxl0-6 to lxl0-7 cm/sec. The results of 

these tests indicated the natural soils are sufficiently impem1eable to prevent the seepage and 

migration of water from the slurry disposal areas into the groundwater system." Testing will be 

performed to determine the correlation between density & permeability. The results of the 

testing showing the correlation will be submitted to IDNR. 

2. In borings 8298 and 8299 it appears that bedrock was encountered at 11.5 feet in each of 

the holes. If 4 foot of soil is to be left above the bedrock, it would seem that only 7. 5 feet 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304) 255-0491 • FAX: (304) 255-4232 
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Mr. Scott Fowler 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
July 07, 2006 
Page 2 

would be excavated at these locations. If the suiface elevations are correct for the borings 
on figure 2, it does11 't appear that floor elevation of the excavation 011 Figures 3 and 4 are 
correct. A 460 foot excavated floor elevation at bore hole 8298 would be approximately 11 
feet Ji-om tlze current suiface elevation. A similar situation exists for bore hole 8299. 
Please explain the discrepancy. 

Response: The bottom of the excavation has been raised to achieve four feet of soil cover. In 
any event, during the confom1ation process, if less than four feet of soils is encountered, soil will 
be placed so that a minimum of four feet is achieved and the soil will be compacted to 9 5% 
standard proctor as described above. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

CEY:jrl 
Enclosures 

cc: James Plumley w/enclosures 
Tim Devardo w/enclosures 
Darin Martin w/enclosures 
Larry Crislip w/enclosures 
Rod Johnson w/enclosures 
Bill Buscher w/enclosures 

FILE: 05330-17 
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Steve 

From: "SCOTT FOWLER" <SCOTT.FOWLER@illinois.gov> 
<ssutphin@aci-wv.com> 

rage 1 01 1 

;:-~· 
<Larry.Crislip@epa.state.il.us>; "CLIFF HOLLOWAY" <CLIFF.HOLLOWAY@illinois.gov>; "DARIN MARTIN" 
<DARIN.MARTIN@illinois.gov>; "DON PFLEDERER" <DON.PFLEDERER@illinois.gov>; "ERNIE ASHBY" 
<ERNIE.ASHBY@illinois.gov>; "TIM DEVARDO" <TIM.DEVARDO@illinois.gov> 

Sent: Thursday, July 06, 2006 12:09 PM 
Subject: Insignificant permit revision for Permit 375 

I have reviewed the insignificant revision to Permit No. 375 requesting 
the construction of a fine coal refuse impoundment. There are a couple 
of issues that I would like to see some additional information. Sorry, 
I don't have Claudio's e-mail address, could you please forward this to 
him too. Thanks 

1. The submittal states that 4-feet of soil will be left between the 
coal refuse and bedrock. The submittal doesn't state how that thickness 
will be determined. In the original permit, response to modification 
question No. 11 provided procedures that would be used to demonstrate 
that 4-feet of soil was I eft. I would like to see these procedures or 
something similar add to the submittal. 

2. In borings 8298 and 8299 it appears that bedrock was encountered at 
11.5 feet in each of the holes. If 4 foot of soil is to be left above 
the bedrock, it would seem that only 7.5 feet would be excavated at 
these locations. If the surface elevations are correct for the borings 
D"- "igure 2, it doesn't appear that floor elevation of the excavation on 
I- es 3 and 4 are correct. A 460 foot excavated floor elevation at 
bore hole 8298 would be approximately 11 feet from the current surface 
elevation. A similar situation exists for bore hole 8299. Please 
explain this discrepancy. 

7/7/2006 
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AllianceO 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. Tim Devardo 
STATE OF ILLINOIS 

July 7, 2006 

DEPARTMENT OF NATURAL RESOURCES 
Land Reclamation Division 
503 E. Main, FL 00 I 
Benton, IL 62812 

Dear Mr. Devardo: 

Response to Comments 
Williamson Energy, LLC 

Permit No. 375-IPR Dated 4-19-06 
Williamson County. Illinois 

Project No.BOS-330-1413 

This letter is written in response to your email dated 7-2-06. The following information is provided. 

], The structure will likely fall under the jurisdiction of the IDNR-Office of Water Resources, 

Dam Safety Section. Discuss what measures have or will be taken to secure a permit ji-om 

this agency. 

Response: An application was submitted to the IDNR-Office of Water Resources, Dam Safety 

Section on June 30, 2006. A Dam will not be constructed until such time that the application is 

approved. A copy of the approval will be forwarded to you upon receipt. 

2. Provide documentatio1t that approval !tas been obtainedji-0111 the Co,p. of Engi1teers ill 

regards to the placement of fill in the u11-named tributa,y. 

Response: An application was submitted to the Army Corps of Engineers on March 27, 2006. 

Susan Hornaman with the Corps is scheduled to visit the site on July I 0, 2006. The stream will 

not be filled until such time an approval is received. A copy of the approval will be forwarded 

upon receipt. 

3. Address any changes contemplated in the approved drainage control plan as a result oftlze 

relocation of the waste disposal facility. If there are none, provide a statement that the 

proposed activities will not alter the currently approved plan. 

Calculations for changes in the Drainage Control are attached. The following changes have been 

made: 

124 Philpott Lane • Raleigh County Airport Industrial Park • Beaver, WV 25813-9502 • TELE: (304} 255-0491 • FAX: (304) 255-4232 
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a. Revised Ditch D-7b. Calculations are enclosed. 

b. Revised Ditch D-8a. Calculations are enclosed. 

No other drainage structures change as a result of the relocation of the Waste Area. 

If you have any questions, or require additional information, please contact us. 

Respectfully submitted, 

ALLIANCE CONSULTING, INC. 

~✓ 
Justin L. Harry 

Staff/4neer _ . 

£l'~fl-·--Cla\1dio E. Yon, P. E. 
Senior Project Man ,,er 

JLH/CEY:jrl 
Enclosures 

cc: Scott Fowler w/enclosures 
Darin Martin w/enclosures 
Larry Crislip w/enclosures 
Rod Johnson w/enclosures 
Bill Buscher w/enclosures 

FILE: 05330-19 
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618 435 6801 

518-435-5801 IDNR LAND RECLAMATIO PAGE 01 

Fax Cover Sheet 

Name: 
Organization; 
Fa.'\'.: 
Phone: 
Fl·om: 
Date: 
Subject: 
Pages: 

D Urgent 

(._---------':...__ 
"-.. Justin Harry ) 

'· Allifillce Consulting, Inc. 
304"255-4232 
304-255-0491 
TimDeVardo 
July 02, 2006 
\Villiarnson Energy- IPR dated 04-19-06 to Permit No. 375 

D Reply ASAP D Please Comment D For Your Records 

Comments: Listed below are comments requiring additional information. 

1. The structure will likely fall under the jurisdiction of the IDNR-Office of Waler Resources, Dam Safety 
Section. Discuss what measures have or will be taken to secure a permit from this agency. 

2. Provide documentation that approval has been obtained from the Corp. Of Engineers in regards to the 
placement offill in the un-named tributary. 

3. Address any changes contemplated in the approved drainage control plan as a result of the relocation 
of the waste disposal facility. If there are none, provide a statement that the proposed activities will 
not alter the currently approved plan. 

From tlle desk of... 
<Name> 

<Organfa:ation> 
<City>, <State> <ZIP Code> 
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WILLIAMSON ENERGY, LLC 

Filename: DITCH D-7B.sc4 

POND CREEK MINE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

DITCHD-7B 

JLH 

ALLIANCE CONSUL TING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

Printed 07-07-2006 
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2 

General Information 

Storm Information: 
Storm Type: NRCS Type II 

Design Storm: 10 yr - 24 hr 

Rainfall Depth: 5.210 inches 

Filename: DITCH D-7B.sc4 Printed 07-07-2006 
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3 

Structure Networking: 
Type 

Stru (flows Stru Musk. K Musk. X Description 
# into) # (hrs) 

Null #1 ==> End 0.000 0.000 DITCH D-7B 

Filename: DITCH D-7B.sc4 Printed 07-07-2006 
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r,v,.,rinhf 100R O,::,m,::,I::, I C::,-hw::,h 

4 

Structure Summary: 
Immediate Total Peak 

Total 
Contributing Contributing Discharge 

Runoff 
Area Area Volume 

(ac) (ac) 
(cfs) 

(ac-ft) 

#1 29.500 29.500 48.76 7.56 

Filename: DITCH D-7B.sc4 Printed 07-07-2006 
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rnn11rinht 1aos. P:,m.cl:> l C:,-h,•1:ih 

Structure #1 {Null) 

DITCH D-78 

Filename: DITCH D-7B.sc4 

5 

Structure Detail: 

Printed 07-07-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve 
Peak Runoff 

Stru sws Cone MuskX UHS Discharge Volume 

# # (ac) (hrs) Number 
(hrs) (cfs) (ac-ft) 

#1 1 29.500 0.462 0.000 0.000 80.000 M 48.76 7.564 

L 29.500 48.76 7.564 

Subwatershed Time of Concentration Details: 

Stru sws 
Land Flow Condition Slope(%) 

Vert. Dist. Horlz. Dist. Velocity Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 3.00 300.00 3.000 0.027 
flowing streams 

8. Large gullies, diversions, and low 37.74 20.00 53.00 18.420 0.000 
flowing streams 

8. Large gullies, diversions, and low a.so 11.02 2,204.00 2.120 0.288 
flowing streams 

8. Large gullies, diversions, and low 0.83 12.00 1,448.00 2.730 0.147 
flowing streams 

#1 1 Time of Concentration: 0.462 

Filename: DITCH D-7B.sc4 Printed 07-07-2006 
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WILLIAMSON ENERGY, LLC 

Filename: DITCH D-8A.sc4 

POND CREEK MINE NO. 1 

WILLIAMSON COUNTY, ILLINOIS 

DITCHD-BA 

JLH 

ALLIANCE CONSULTING INC 
124 PHILPOTT LANE 
BEAVER WV 25813 

Phone: 304-255-0491 

1 

Printed 07-07-2006 
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Subwatershed Hydrology Detail: 

SWS Area 
Time of 

Musk K Curve Peak Runoff 
Stru sws Cone MuskX UHS Discharge Volume 
# # (ac) (hrs) Number 

(hrs) (cfs) (ac-ft) 

#1 1 35.000 0.728 0.000 0.000 80.000 M 45.91 8.974 

z:; 35.000 45.91 8.974 

Subwatershed Time of Concentration Details: 
Stru sws 

Land Flow Condition Slope(%) 
Vert. Dist. Horiz. Dist. Velocity 

Time (hrs) 
# # (ft) (ft) (fps) 

#1 1 
8. Large gullies, diversions, and low 1.00 3.00 300.00 3.000 0.027 
flowing streams 

8. Large gullies, diversions, and low 37.74 20.00 53.00 18.420 0.000 
flowing streams 

8. Large gullies, diversions, and !ow a.so 7.04 1,408.00 2.120 0.184 
flowing streams 

8. Large gullies, diversions, and low 0.89 16.00 1,794.12 2.830 0.176 
flowing streams 

8. Large gullles, diversions, and low 0.25 4.61 1,844.00 1.500 0.341 
flowing streams 

#1 1 Time of Concentration: 0.728 

Filename: DITCH D-8A.sc4 Printed 07-07-2006 
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CALCULATED BY: J~% 7fl/20Q6 
CHECKED BY: ,.!; t1 7ih/o t-

DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW a 

BOTTOM WIDTH a 

SIDE SLOPE 1 a 

SIDE SLOPE 2 a 

CHANNEL SLOPE a 

MANNING'S N a 

OUTPUT: 

DITCH D-7B 

TRAPEZOIDAL DITCH 

WETTED PERIMETER a 

AREA OF FLOW a 

HYDRAULIC RADIUS, Rh a 

CALC. VELOCITY a 

FREEBOARD REQUIRED a 

TOTAL DEPTH a 

48.8 
10 

2.00:1 
2.00:1 
0.008 
0.033 

CFS 
FT 

FT/FT 
FP(1/6) 

14.83 FT 
13.13 SQ.FT. 
0.89 FT 
3.71 FPS 

1.10 FT 

2.2 FT 

t 
1 LS':::::,.. 2.2 FT .-:-::::::2'.] 1 

DEPTH OF FLOW a 

MEAN DEPTH a 

FROUDE NO. a 

(1 +0.025vd'1/3) 

·.·,:•.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.•.•:-·-· 20 2~ 
-<--10.0 FT-

1.08 FT 
0.92 FT 
0.68 SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 
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( 
CALCULATED BY: JL~ 7nt200& 

CHECKED BY:p&l 4fl'.l<i. 
DITCH SIZING UTILITY FOR TRIANGULAR AND TRAPEZOIDAL CONFIGURATIONS USING MANNING'S EQUATION: 

INPUT: 

PEAK FLOW= 
BOTTOM WIDTH= 
SIDE SLOPE 1 = 
SIDE SLOPE 2 = 
CHANNEL SLOPE= 
MANNING'S N = 

OUTPUT: 

DITCH D-8A 

TRAPEZOIDAL DITCH 

WETTED PERIMETER = 
AREA OF FLOW = 
HYDRAULIC RADIUS, Rh= 
CALC. VELOCITY = 

FREEBOARD REQUIRED= 

TOTAL DEPTH= 

45.9 CFS 
10 FT 

2.00:1 
2.00:1 
0.009 FT/FT 
0.033 FP(1/6) 

14.51 FT 
12.11 SQ.FT. 
0.83 FT 
3.79 FPS 

1.09 FT 

2.1 FT 

t 

1 I .. ,,,,.,,,,,,,,.,, ...... ·.·.·.•.~~.: .. : ........ ·.•.•:''';:::/·'· 1 
2.0 2.0 

DEPTH OF FLOW = 1.01 
MEAN DEPTH= 0.86 
FROUDE NO.= 0.72 

(1+0.025vd"1/3) 

<e----10.0 FT--s> 

FT 
FT 
SUBCRITICAL 

(CHANNEL LINING: SOIL AND GRASS) 
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Sulfate

Cloride = 49.95
Hardness= 141

Sulfate = 1287.358

Sulfate standard when chloride < 25 mg/L

Cloride = 49.95
Hardness= 141

Sulfate = 2251.83

If hardness < 100 mg/L or chloride is < 5 mg/L then sulfate = 500 mg/L
If hardness > 500 mg/L and the chloride concentration is 5 mg/L or greater then sulfate = 2000 mg/L
If used as livestock watering then sulfate = 2,000 mg/L
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Discharger Pond Creek Mine
NPDES IL00

Date 2/10/20

3 mo low flow cfs if other than 2018, change the mixing page.
UPSTRM 7Q10 cfs

Source
HARDNESS 141 mg/l as CaCO3

DS AWQMN STATION NJ-07 downstream hardness
US AWQMN STATION upstream metals

Pond 1 Pond 1
Substance Max. Eff. Co. of SampMultiply b% Potentcute Standaronic Stand208(g) stanther Analysis? Date Sampled
Arsenic 0.002 7 2.0 0.004 0.3600 - - No RP* Arsenic
Barium 0.0 0 - - 5.0 No Data Barium
Cadmium 0.018 7 2.0 0.036 0.0144 - - Yes Cadmium
Chromium (Hex) 0.0 0 0.0160 - - No Data Chromium (Hex)
Chromium (Total) 0.004 7 2.0 0.008 2.3009 - - No RP* Chromium (Total)
Cyanide (available) < 0.02 6 2.1 0.042 0.0220 - - Yes Cyanide (available)
Copper 0.004 7 2.0 0.008 0.0245 - - No RP* Copper
Fluoride 0.0 0 12.10 - - No Data 6.0867 Fluoride
Iron (Dissolved) 0.386 17 1.4 0.5404 - - 1.0 No RP* Iron (Dissolved)
Lead < 0.0075 7 2.0 0.015 0.1482 - - No RP* Lead
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Manganese 0.52 6 2.1 1.092 5.51 - - No RP* Manganese
Mercury (ng/L) ** 14.7 10 1.7 24.99 - - 12.0 Yes Mercury
Nickel 0.067 7 2.0 0.134 0.1104 - - Yes Nickel
Phenols < 0.01 7 2.0 0.02 - - 0.1 No RP* Phenols
Silver < 0.005 7 2.0 0.01 - - 0.005 Yes Silver
Zinc 0.025 7 2.0 0.05 0.1635 - - No RP* Zinc
Selenium 0.011 7 2.0 0.022 - - 1.0 No RP* Selenium
Boron 0.0 0 40.1 - - No Data Boron
Sulfate 5150 7 2.0 10300 - - 1287.0 Yes Sulfate
Chloride 80 6 2.1 168 - - 500.0 No RP* Chloride
Benzene 0.0 0 4.2 - - No Data Benzene
Ethylbenzene 0.0 0 0.15 - - No Data Ethylbenzene
Toluene 0.0 0 2 - - No Data Toluene
Xylene 0.0 0 0.92 - - No Data Xylene
Mercury 0.0 0 0.0026 - - No Data Mercury
* No RP = no reasonable potential to exceed water quality standards.
** derived water quality criteria.
** all results in ng/L.  Human Health standard given.
**** COV was calculated for Zinc.

Pond 2 Pond 2
Substance Max. Eff. Co. of SampMultiply b% Potentcute Standaronic Stand208(g) stanther Analysis? Date Sampled
Arsenic 0.002 7 2.0 0.004 0.3600 - - No RP* Arsenic
Barium 0.0 0 - - 5.0 No Data Barium
Cadmium 0.031 7 2.0 0.062 0.0144 - - Yes Cadmium
Chromium (Hex) 0.0 0 0.0160 - - No Data Chromium (Hex)
Chromium (Total) 0.004 7 2.0 0.008 2.3009 - - No RP* Chromium (Total)
Cyanide (available) < 0.02 6 2.1 0.042 0.0220 - - Yes Cyanide (available)
Copper 0.013 7 2.0 0.026 0.0245 - - Yes Copper
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Fluoride 0.0 0 12.10 - - No Data 6.0867 Fluoride
Iron (Dissolved) 0.63 17 1.4 0.882 - - 1.0 No RP* Iron (Dissolved)
Lead < 0.0075 7 2.0 0.015 0.1482 - - No RP* Lead
Manganese 1.185 6 2.1 2.4885 5.51 - - No RP* Manganese
Mercury (ng/L) ** 3.67 10 1.7 6.239 - - 12.0 No RP* Mercury
Nickel 0.074 7 2.0 0.148 0.1104 - - Yes Nickel
Phenols < 0.01 7 2.0 0.02 - - 0.1 No RP* Phenols
Silver < 0.002 7 2.0 0.004 - - 0.005 No RP* Silver
Zinc 0.059 7 2.0 0.118 0.1635 - - No RP* Zinc
Selenium 0.016 7 2.0 0.032 - - 1.0 No RP* Selenium
Boron 0.0 0 40.1 - - No Data Boron
Sulfate 867 7 2.0 1734 - - 1287.0 Yes Sulfate
Chloride 250 6 2.1 525 - - 500.0 Yes Chloride
Benzene 0.0 0 4.2 - - No Data Benzene
Ethylbenzene 0.0 0 0.15 - - No Data Ethylbenzene
Toluene 0.0 0 2 - - No Data Toluene
Xylene 0.0 0 0.92 - - No Data Xylene
Mercury 0.0 0 0.0026 - - No Data Mercury
* No RP = no reasonable potential to exceed water quality standards.
** derived water quality criteria.
** all results in ng/L.  Human Health standard given.
**** COV was calculated for Zinc.

Pond 3 Pond 3
Substance Max. Eff. Co. of SampMultiply b% Potentcute Standaronic Stand208(g) stanther Analysis? Date Sampled
Arsenic 0.003 7 2.0 0.006 0.3600 - - No RP* Arsenic
Barium 0.0 0 - - 5.0 No Data Barium
Cadmium 0.024 7 2.0 0.048 0.0144 - - Yes Cadmium
Chromium (Hex) 0.0 0 0.0160 - - No Data Chromium (Hex)
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Chromium (Total) 0.004 7 2.0 0.008 2.3009 - - No RP* Chromium (Total)
Cyanide (available) < 0.02 6 2.1 0.042 0.0220 - - Yes Cyanide (available)
Copper 0.003 7 2.0 0.006 0.0245 - - No RP* Copper
Fluoride 0.0 0 12.10 - - No Data 6.0867 Fluoride
Iron (Dissolved) 0.73 17 1.4 1.022 - - 1.0 Yes Iron (Dissolved)
Lead < 0.0075 7 2.0 0.015 0.1482 - - No RP* Lead
Manganese 0.625 7 2.0 1.25 5.51 - - No RP* Manganese
Mercury (ng/L) ** 10 9 1.8 18 - - 12.0 Yes Mercury
Nickel 0.003 7 2.0 0.006 0.1104 - - No RP* Nickel
Phenols < 0.01 7 2.0 0.02 - - 0.1 No RP* Phenols
Silver < 0.005 7 2.0 0.01 - - 0.005 Yes Silver
Zinc < 0.05 7 2.0 0.1 0.1635 - - No RP* Zinc
Selenium 0.009 7 2.0 0.018 - - 1.0 No RP* Selenium
Boron 0.0 0 40.1 - - No Data Boron
Sulfate 108 7 2.0 216 - - 1287.0 No RP* Sulfate
Chloride 60 6 2.1 126 - - 500.0 No RP* Chloride
Benzene 0.0 0 4.2 - - No Data Benzene
Ethylbenzene 0.0 0 0.15 - - No Data Ethylbenzene
Toluene 0.0 0 2 - - No Data Toluene
Xylene 0.0 0 0.92 - - No Data Xylene
Mercury 0.0 0 0.0026 - - No Data Mercury
* No RP = no reasonable potential to exceed water quality standards.
** derived water quality criteria.
** all results in ng/L.  Human Health standard given.
**** COV was calculated for Zinc.

Pond 4 Pond 4
Substance Max. Eff. Co. of SampMultiply b% Potentcute Standaronic Stand208(g) stanther Analysis? Date Sampled
Arsenic 0.002 7 2.0 0.004 0.3600 - - No RP* Arsenic
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Barium 0.0 0 - - 5.0 No Data Barium
Cadmium 0.024 7 2.0 0.048 0.0144 - - Yes Cadmium
Chromium (Hex) 0.0 0 0.0160 - - No Data Chromium (Hex)
Chromium (Total) 0.002 7 2.0 0.004 2.3009 - - No RP* Chromium (Total)
Cyanide (available) < 0.02 6 2.1 0.042 0.0220 - - Yes Cyanide (available)
Copper 0.019 7 2.0 0.038 0.0245 - - Yes Copper
Fluoride 0.0 0 12.10 - - No Data 6.0867 Fluoride
Iron (Dissolved) 0.42 17 1.4 0.588 - - 1.0 No RP* Iron (Dissolved)
Lead < 0.0075 7 2.0 0.015 0.1482 - - No RP* Lead
Manganese 0.75 6 2.1 1.575 5.51 - - No RP* Manganese
Mercury (ng/L) ** 3.4 10 1.7 5.78 - - 12.0 No RP* Mercury
Nickel 0.005 7 2.0 0.01 0.1104 - - No RP* Nickel
Phenols < 0.01 7 2.0 0.02 - - 0.1 No RP* Phenols
Silver < 0.005 7 2.0 0.01 - - 0.005 Yes Silver
Zinc 0.0203 7 2.0 0.0406 0.1635 - - No RP* Zinc
Selenium 0.008 6 2.1 0.0168 - - 1.0 No RP* Selenium
Boron 0.0 0 40.1 - - No Data Boron
Sulfate 117 7 2.0 234 - - 1287.0 No RP* Sulfate
Chloride 36 6 2.1 75.6 - - 500.0 No RP* Chloride
Benzene 0.0 0 4.2 - - No Data Benzene
Ethylbenzene 0.0 0 0.15 - - No Data Ethylbenzene
Toluene 0.0 0 2 - - No Data Toluene
Xylene 0.0 0 0.92 - - No Data Xylene
Mercury 0.0 0 0.0026 - - No Data Mercury
* No RP = no reasonable potential to exceed water quality standards.
** derived water quality criteria.
** all results in ng/L.  Human Health standard given.
**** COV was calculated for Zinc.
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Pond 5 Pond 5
Substance Max. Eff. Co. of SampMultiply b% Potentcute Standaronic Stand208(g) stanther Analysis? Date Sampled
Arsenic 0.002 7 2.0 0.004 0.3600 - - No RP* Arsenic
Barium 0.0 0 - - 5.0 No Data Barium
Cadmium 0.043 7 2.0 0.086 0.0144 - - Yes Cadmium
Chromium (Hex) 0.0 0 0.0160 - - No Data Chromium (Hex)
Chromium (Total) 0.003 7 2.0 0.006 2.3009 - - No RP* Chromium (Total)
Cyanide (available) < 0.02 6 2.1 0.042 0.0220 - - Yes Cyanide (available)
Copper 0.003 7 2.0 0.006 0.0245 - - No RP* Copper
Fluoride 0.0 0 12.10 - - No Data 6.0867 Fluoride
Iron (Dissolved) 0.37 17 1.4 0.518 - - 1.0 No RP* Iron (Dissolved)
Lead < 0.0075 7 2.0 0.015 0.1482 - - No RP* Lead
Manganese 0.736 6 2.1 1.5456 5.51 - - No RP* Manganese
Mercury (ng/L) ** 8.22 10 1.7 13.974 - - 12.0 Yes Mercury
Nickel 0.0052 7 2.0 0.0104 0.1104 - - No RP* Nickel
Phenols < 0.01 7 2.0 0.02 - - 0.1 No RP* Phenols
Silver < 0.005 7 2.0 0.01 - - 0.005 Yes Silver
Zinc 0.0255 8 1.9 0.0485 0.1635 - - No RP* Zinc
Selenium 0.007 6 2.1 0.0147 - - 1.0 No RP* Selenium
Boron 0.0 0 40.1 - - No Data Boron
Sulfate 390 7 2.0 780 - - 1287.0 No RP* Sulfate
Chloride 180 6 2.1 378 - - 500.0 No RP* Chloride
Benzene 0.0 0 4.2 - - No Data Benzene
Ethylbenzene 0.0 0 0.15 - - No Data Ethylbenzene
Toluene 0.0 0 2 - - No Data Toluene
Xylene 0.0 0 0.92 - - No Data Xylene
Mercury 0.0 0 0.0026 - - No Data Mercury
* No RP = no reasonable potential to exceed water quality standards.
** derived water quality criteria.
** all results in ng/L.  Human Health standard given.
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**** COV was calculated for Zinc.

Pond 6 Pond 6
Substance Max. Eff. Co. of SampMultiply b% Potentcute Standaronic Stand208(g) stanther Analysis? Date Sampled
Arsenic 0.002 7 2.0 0.004 0.3600 - - No RP* Arsenic
Barium 0.0 0 - - 5.0 No Data Barium
Cadmium 0.03 7 2.0 0.06 0.0144 - - Yes Cadmium
Chromium (Hex) 0.0 0 0.0160 - - No Data Chromium (Hex)
Chromium (Total) 0.012 7 2.0 0.024 2.3009 - - No RP* Chromium (Total)
Cyanide (available) < 0.02 6 2.1 0.042 0.0220 - - Yes Cyanide (available)
Copper 0.012 7 2.0 0.024 0.0245 - - No RP* Copper
Fluoride 0.0 0 12.10 - - No Data 6.0867 Fluoride
Iron (Dissolved) 0.24 17 1.4 0.336 - - 1.0 No RP* Iron (Dissolved)
Lead < 0.0075 7 2.0 0.015 0.1482 - - No RP* Lead
Manganese 1.749 6 2.1 3.6729 5.51 - - No RP* Manganese
Mercury (ng/L) ** 5.81 10 1.7 9.877 - - 12.0 No RP* Mercury
Nickel 0.106 7 2.0 0.212 0.1104 - - Yes Nickel
Phenols < 0.01 7 2.0 0.02 - - 0.1 No RP* Phenols
Silver < 0.005 7 2.0 0.01 - - 0.005 Yes Silver
Zinc 0.095 7 2.0 0.19 0.1635 - - Yes Zinc
Selenium 0.022 6 2.1 0.0462 - - 1.0 No RP* Selenium
Boron 0.0 0 40.1 - - No Data Boron
Sulfate 3800 7 2.0 7600 - - 1287.0 Yes Sulfate
Chloride 1490 6 2.1 3129 - - 500.0 Yes Chloride
Benzene 0.0 0 4.2 - - No Data Benzene
Ethylbenzene 0.0 0 0.15 - - No Data Ethylbenzene
Toluene 0.0 0 2 - - No Data Toluene
Xylene 0.0 0 0.92 - - No Data Xylene
Mercury 0.0 0 0.0026 - - No Data Mercury
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* No RP = no reasonable potential to exceed water quality standards.
** derived water quality criteria.
** all results in ng/L.  Human Health standard given.
**** COV was calculated for Zinc.

Pond 7 Pond 7
Substance Max. Eff. Co. of SampMultiply b% Potentcute Standaronic Stand208(g) stanther Analysis? Date Sampled
Arsenic 0.003 7 2.0 0.006 0.3600 - - No RP* Arsenic
Barium 0.0 0 - - 5.0 No Data Barium
Cadmium 0.044 7 2.0 0.088 0.0144 - - Yes Cadmium
Chromium (Hex) 0.0 0 0.0160 - - No Data Chromium (Hex)
Chromium (Total) 0.021 7 2.0 0.042 2.3009 - - No RP* Chromium (Total)
Cyanide (available) < 0.02 6 2.1 0.042 0.0220 - - Yes Cyanide (available)
Copper 0.012 7 2.0 0.024 0.0245 - - No RP* Copper
Fluoride 0.0 0 12.10 - - No Data 6.0867 Fluoride
Iron (Dissolved) 0.943 17 1.4 1.3202 - - 1.0 Yes Iron (Dissolved)
Lead < 0.0075 7 2.0 0.015 0.1482 - - No RP* Lead
Manganese 2.05 6 2.1 4.305 5.51 - - No RP* Manganese
Mercury (ng/L) ** 16.3 10 1.7 27.71 - - 12.0 Yes Mercury
Nickel 0.14 7 2.0 0.28 0.1104 - - Yes Nickel
Phenols < 0.01 7 2.0 0.02 - - 0.1 No RP* Phenols
Silver < 0.005 7 2.0 0.01 - - 0.005 Yes Silver
Zinc 0.227 7 2.0 0.454 0.1635 - - Yes Zinc
Selenium 0.018 6 2.1 0.0378 - - 1.0 No RP* Selenium
Boron 0.0 0 40.1 - - No Data Boron
Sulfate 3450 7 2.0 6900 - - 1287.0 Yes Sulfate
Chloride 1849 6 2.1 3882.9 - - 500.0 Yes Chloride
Benzene 0.0 0 4.2 - - No Data Benzene
Ethylbenzene 0.0 0 0.15 - - No Data Ethylbenzene
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Toluene 0.0 0 2 - - No Data Toluene
Xylene 0.0 0 0.92 - - No Data Xylene
Mercury 0.0 0 0.0026 - - No Data Mercury
* No RP = no reasonable potential to exceed water quality standards.
** derived water quality criteria.
** all results in ng/L.  Human Health standard given.
**** COV was calculated for Zinc.

Pond 8 Pond 8
Substance Max. Eff. Co. of SampMultiply b% Potentcute Standaronic Stand208(g) stanther Analysis? Date Sampled
Arsenic 0.004 7 2.0 0.008 0.3600 - - No RP* Arsenic
Barium 0.0 0 - - 5.0 No Data Barium
Cadmium 0.0114 7 2.0 0.0228 0.0144 - - Yes Cadmium
Chromium (Hex) 0.0 0 0.0160 - - No Data Chromium (Hex)
Chromium (Total) 0.015 7 2.0 0.03 2.3009 - - No RP* Chromium (Total)
Cyanide (available) < 0.02 6 2.1 0.042 0.0220 - - Yes Cyanide (available)
Copper 0.505 7 2.0 1.01 0.0245 - - Yes Copper
Fluoride 0.0 0 12.10 - - No Data 6.0867 Fluoride
Iron (Dissolved) 0.366 17 1.4 0.5124 - - 1.0 No RP* Iron (Dissolved)
Lead < 0.0075 7 2.0 0.015 0.1482 - - No RP* Lead
Manganese 4.19 7 2.0 8.38 5.51 - - Yes Manganese
Mercury (ng/L) ** 12.1 10 1.7 20.57 - - 12.0 Yes Mercury
Nickel 0.222 7 2.0 0.444 0.1104 - - Yes Nickel
Phenols < 0.01 7 2.0 0.02 - - 0.1 No RP* Phenols
Silver < 0.005 7 2.0 0.01 - - 0.005 Yes Silver
Zinc 0.288 7 2.0 0.576 0.1635 - - Yes Zinc
Selenium 0.024 6 2.1 0.0504 - - 1.0 No RP* Selenium
Boron 0.0 0 40.1 - - No Data Boron
Sulfate 2000 7 2.0 4000 - - 1287.0 Yes Sulfate
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Chloride 1969 6 2.1 4134.9 - - 500.0 Yes Chloride
Benzene 0.0 0 4.2 - - No Data Benzene
Ethylbenzene 0.0 0 0.15 - - No Data Ethylbenzene
Toluene 0.0 0 2 - - No Data Toluene
Xylene 0.0 0 0.92 - - No Data Xylene
Mercury 0.0 0 0.0026 - - No Data Mercury
* No RP = no reasonable potential to exceed water quality standards.
** derived water quality criteria.
** all results in ng/L.  Human Health standard given.
**** COV was calculated for Zinc.

Pond 9
Substance Max. Eff. Co. of SampMultiply b% Potentcute Standaronic Stand208(g) stanther Analysis? Date Sampled
Arsenic 0.003 15 1.5 0.0045 0.3600 0.1900 - No RP* Arsenic
Barium 0.0 0 - - 5.0 No Data Barium
Cadmium 0.0019 15 1.5 0.0029 0.0144 0.0015 - Yes Cadmium
Chromium (Hex) 0.0 0 0.0160 0.0110 - No Data Chromium (Hex)
Chromium (Total) 0.013 15 1.5 0.0195 2.3009 0.2742 - No RP* Chromium (Total)
Cyanide (available) < 0.02 15 1.5 0.03 0.0220 0.0052 - Yes Cyanide (available)
Copper 0.024 15 1.5 0.036 0.0245 0.0159 - Yes Copper
Fluoride 0.0 0 12.10 4.00 - No Data 6.0867 Fluoride
Iron (Dissolved) 0.419 26 1.3 0.5447 - - 1.0 No RP* Iron (Dissolved)
Lead < 0.006 15 1.5 0.009 0.1482 0.0311 - No RP* Lead
Manganese 0.351 15 1.5 0.5265 5.51 2.34 - No RP* Manganese
Mercury (ng/L) ** 7.11 10 1.7 12.087 - - 12.0 Yes Mercury
Nickel 0.0341 15 1.5 0.0512 0.1104 0.0067 - Yes Nickel
Phenols 0.03 15 1.5 0.045 - - 0.1 No RP* Phenols
Silver < 0.005 15 1.5 0.0075 - - 0.005 Yes Silver
Zinc < 0.05 15 1.5 0.075 0.1635 0.0424 - Yes Zinc
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Selenium 0.0172 14 1.5 0.0258 - - 1.0 No RP* Selenium
Boron 0.0 0 40.1 7.6 - No Data Boron
Sulfate 1733 15 1.5 2599.5 - - 1287.0 Yes Sulfate
Chloride 1530 6 2.1 3213 - - 500.0 Yes Chloride
Benzene 0.0 0 4.2 0.86 - No Data Benzene
Ethylbenzene 0.0 0 0.15 0.014 - No Data Ethylbenzene
Toluene 0.0 0 2 0.6 - No Data Toluene
Xylene 0.0 0 0.92 0.36 - No Data Xylene
Mercury 0.0 0 0.0026 0.0013 - No Data Mercury
* No RP = no reasonable potential to exceed water quality standards.
** derived water quality criteria.
** all results in ng/L.  Human Health standard given.
**** COV was calculated for Zinc.

Cell 417
Substance Max. Eff. Co. of SampMultiply b% Potentcute Standaronic Stand208(g) stanther Analysis? Date Sampled
Arsenic 0.004 7 2.0 0.008 0.3600 0.1900 - No RP* Arsenic
Barium 0.0 0 - - 5.0 No Data Barium
Cadmium 0.008 7 2.0 0.016 0.0144 0.0015 - Yes Cadmium
Chromium (Hex) 0.0 0 0.0160 0.0110 - No Data Chromium (Hex)
Chromium (Total) 0.015 7 2.0 0.03 2.3009 0.2742 - No RP* Chromium (Total)
Cyanide (available) < 0.02 6 2.1 0.042 0.0220 0.0052 - Yes Cyanide (available)
Copper 0.505 7 2.0 1.01 0.0245 0.0159 - Yes Copper
Fluoride 0.0 0 12.10 4.00 - No Data 6.0867 Fluoride
Iron (Dissolved) 0.366 15 1.5 0.549 - - 1.0 No RP* Iron (Dissolved)
Lead < 0.0075 7 2.0 0.015 0.1482 0.0311 - No RP* Lead
Manganese 0.145 7 2.0 0.29 5.51 2.34 - No RP* Manganese
Mercury (ng/L) ** 5.08 10 1.7 8.636 - - 12.0 No RP* Mercury
Nickel 0.1 7 2.0 0.2 0.1104 0.0067 - Yes Nickel
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Phenols < 0.01 7 2.0 0.02 - - 0.1 No RP* Phenols
Silver < 0.005 7 2.0 0.01 - - 0.005 Yes Silver
Zinc < 0.05 7 2.0 0.1 0.1635 0.0424 - Yes Zinc
Selenium 0.024 6 2.1 0.0504 - - 1.0 No RP* Selenium
Boron 0.0 0 40.1 7.6 - No Data Boron
Sulfate 2000 7 2.0 4000 - - 1287.0 Yes Sulfate
Chloride 1969 6 2.1 4134.9 - - 500.0 Yes Chloride
Benzene 0.0 0 4.2 0.86 - No Data Benzene
Ethylbenzene 0.0 0 0.15 0.014 - No Data Ethylbenzene
Toluene 0.0 0 2 0.6 - No Data Toluene
Xylene 0.0 0 0.92 0.36 - No Data Xylene
Mercury 0.0 0 0.0026 0.0013 - No Data Mercury
* No RP = no reasonable potential to exceed water quality standards.
** derived water quality criteria.
** all results in ng/L.  Human Health standard given.
**** COV was calculated for Zinc.
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application 10/25/19 10/30/19 11/6/19 11/13/19 11/20/19 12/6/19 1/6/20 12/20/19
< 0.002 1 < 0.01 1 0.001 1 0.002 1 < 0.001 1 < 0.001 1 0.002 1

0.018 1 < 0.002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1

< 0.006 1 < 0.005 1 0.002 1 0.002 1 < 0.001 1 0.002 1 0.004 1
< 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1

< 0.003 1 < 0.005 1 0.003 1 0.004 1 < 0.001 1 < 0.001 1 < 0.001 1

< 0.1 1 0.063 1 < 0.05 1 0.085 1 0.197 1 0.253 1 0.109
< 0.0075 1 < 0.006 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 0.002 1

R21217



0.195 1 0.52 1 0.077 1 < 0.02 1 0.121 1 0.121 1
4.44 1

0.067 1 < 0.005 1 0.003 1 0.002 1 < 0.001 1 0.003 1 < 0.001 1
< 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1

< 0.002 1 < 0.005 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1
0.025 1 < 0.02 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1

< 0.002 1 < 0.01 1 < 0.002 1 0.011 1 < 0.002 1 < 0.002 1 0.002 1

5150 1 113 1 100 1 120 1 115 1 120 1 82 1
80 1 56 1 52 1 54 1 60 1 34 1

< 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

Application 11/26/19 10/30/19 11/5/19 11/13/19 11/20/19 12/6/19 1/6/20 12/20/19
< 0.002 1 0.002 1 < 0.001 1 0.002 1 < 0.001 1 0.001 1 < 0.001 1

0.031 1 0.0022 1 0.0009 1 < 0.0002 1 0.0008 1 0.0013 1 0.0039 1

< 0.006 1 0.0022 1 0.002 1 0.002 1 0.001 1 0.002 1 0.004 1
< 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1

< 0.003 1 0.013 1 0.004 1 0.004 1 < 0.001 1 0.005 1 < 0.001 1
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< 0.05 1 < 0.05 1 0.063 1 0.068 1 0.104 1 0.149 1 < 0.05
< 0.0075 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

0.711 1 0.376 1 0.037 1 0.511 1 0.641 1 1.185 1
0.783 1

< 0.01 1 0.048 1 0.023 1 0.006 1 < 0.001 1 0.029 1 0.074 1
< 0.001 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1
< 0.002 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1
< 0.001 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 0.059 1
< 0.002 1 0.008 1 0.004 1 0.015 1 0.003 1 0.006 1 0.016 1

95 1 867 1 350 1 540 1 660 1 590 1 640 1
250 1 52 1 26 1 156 1 172 1 175 1

< 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

Application 10/25/19 10/30/19 11/6/19 11/13/19 11/20/19 12/6/19 1/6/20 12/20/19
< 0.002 1 < 0.01 1 0.003 1 0.003 1 < 0.001 1 0.002 1 0.002 1

0.024 1 < 0.002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1
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< 0.006 1 < 0.005 1 0.001 1 0.002 1 < 0.001 1 < 0.001 1 0.004 1
< 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1

< 0.003 1 < 0.005 1 0.003 1 0.003 1 < 0.001 1 < 0.001 1 < 0.001 1

< 0.1 1 0.106 1 0.073 1 0.209 1 0.262 1 0.324 1 0.222
< 0.0075 1 < 0.006 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 0.002 1

0.625 1 0.25 1 0.054 1 < 0.02 1 0.185 1 0.123 1
3.65 1

< 0.01 1 < 0.005 1 0.003 1 0.002 1 < 0.001 1 0.003 1 < 0.001 1
< 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1
< 0.002 1 < 0.005 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1
< 0.001 1 < 0.02 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1
< 0.002 1 < 0.01 1 < 0.002 1 0.009 1 < 0.002 1 < 0.002 1 < 0.002 1

88 1 40 1 46 1 108 1 63 1 68 1 41 1
15 1 < 10 1 60 1 12 1 16 1 < 10 1

< 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

Application 10/25/19 10/30/19 11/6/19 11/13/19 11/20/19 12/6/19 1/6/20 12/20/19
< 0.002 1 < 0.01 1 0.001 1 0.002 1 < 0.001 1 0.001 1 0.001 1
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0.024 1 < 0.002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1

< 0.006 1 < 0.005 1 0.002 1 0.002 1 < 0.001 1 < 0.001 1 0.002 1
< 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1

< 0.003 1 < 0.005 1 0.004 1 0.002 1 0.019 1 < 0.001 1 < 0.001 1

< 0.1 1 0.067 1 < 0.05 1 0.058 1 0.118 1 0.151 1 < 0.05
< 0.0075 1 < 0.006 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

0.365 1 0.085 1 0.059 1 < 0.02 1 0.101 1 0.75 1
0.963 1

< 0.01 1 < 0.005 1 0.005 1 0.004 1 < 0.001 1 0.005 1 < 0.001 1
< 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1
< 0.002 1 < 0.005 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1
< 0.001 1 0.0203 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1
< 0.002 1 < 0.01 0.004 1 0.008 1 < 0.002 1 < 0.002 1 < 0.002 1

210 1 93 1 86 1 100 1 107 1 117 1 95 1
30 1 14 1 36 1 22 1 24 1 18 1

< 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

R21221



Application 10/25/19 10/30/19 11/6/19 11/13/19 11/20/19 12/6/19 1/6/20 12/20/19
< 0.002 1 < 0.01 1 0.002 1 0.002 1 < 0.001 1 0.001 1 0.001 1

0.043 1 < 0.002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1

< 0.006 1 < 0.005 1 0.002 1 0.002 1 < 0.001 1 0.001 1 0.003 1
< 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1

0.003 1 < 0.005 1 0.002 1 0.002 1 < 0.001 1 < 0.001 1 < 0.001 1

< 0.1 1 0.321 1 0.245 1 0.147 1 0.241 1 0.349 1 < 0.05
< 0.0075 1 < 0.006 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

0.736 1 0.296 1 0.213 1 0.139 1 0.226 1 0.174 1
3.57 1

< 0.01 1 0.0052 1 0.004 1 0.003 1 < 0.001 1 0.003 1 < 0.001 1
< 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1
< 0.002 1 < 0.005 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1
< 0.001 2 0.0255 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1
< 0.002 1 < 0.01 < 0.002 1 0.007 1 < 0.002 1 < 0.002 1 < 0.002 1

390 1 60 1 108 1 145 1 130 1 135 1 90 1
18 1 180 1 34 1 38 1 38 1 20 1

< 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1
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Application 10/25/19 10/28/19 11/6/19 11/13/19 11/20/19 12/6/19 1/6/20 12/20/19
< 0.002 1 < 0.01 1 0.002 1 0.002 1 < 0.001 1 0.002 1 0.002 1

0.03 1 < 0.002 1 0.0073 1 0.0014 1 0.0007 1 0.001 1 0.0065 1

< 0.006 1 < 0.005 1 0.012 1 0.004 1 0.007 1 0.006 1 0.006 1
< 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1

< 0.003 1 < 0.005 1 0.004 1 0.002 1 < 0.001 1 0.012 1 < 0.001 1

< 0.1 1 0.147 1 0.112 1 0.088 1 0.071 1 0.128 1 0.082
< 0.0075 1 < 0.006 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

0.0772 1 1.749 1 0.438 1 0.508 1 0.675 1 1.734 1
< 0.5 1

< 0.01 1 0.0245 1 0.096 1 0.025 1 < 0.001 1 0.032 1 0.106 1
< 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1
< 0.002 1 < 0.005 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1

0.014 1 0.0217 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 0.095 1
< 0.002 1 < 0.01 < 0.001 1 0.009 1 0.009 1 0.016 1 0.022 1

3800 1 1320 1 1567 1 560 1 760 1 933 1 780 1
1490 1 880 1 248 1 526 1 605 1 610 1

< 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1
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Application 10/25/19 10/30/19 11/6/19 11/13/19 11/20/19 12/6/19 1/6/20 12/20/19
< 0.002 1 < 0.01 1 0.002 1 0.003 1 0.002 1 0.003 1 0.003 1

0.044 1 0.0089 1 < 0.0002 1 0.0003 1 < 0.0002 1 < 0.0002 1 0.0009 1

< 0.006 1 < 0.005 1 0.006 1 0.01 1 0.021 1 0.012 1 0.014 1
< 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1

< 0.003 1 0.0123 1 0.004 1 0.004 1 0.045 1 < 0.001 1 < 0.001 1

< 0.1 1 0.062 1 0.112 1 0.943 1 0.75 1 0.538 1 0.174
< 0.0075 1 < 0.006 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

2.05 1 0.32 1 0.404 1 0.597 1 0.558 1 0.776 1
1.09 1

< 0.01 1 0.14 1 0.021 1 0.011 1 < 0.001 1 0.017 1 0.023 1
< 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1
< 0.002 1 < 0.005 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1

0.028 1 0.227 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 0.217 1
< 0.002 1 < 0.01 0.006 1 0.02 1 < 0.002 1 0.018 1 0.02 1

3450 1 1220 1 967 1 1800 1 1933 1 1800 1 1220 1
1350 1 776 1 1600 1 1849 1 1719 1 1150 1
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< 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

Application 10/25/19 10/30/19 11/6/19 11/13/19 11/20/19 12/6/19 1/6/20 12/20/19
< 0.002 1 < 0.01 1 0.002 1 0.003 1 0.001 1 0.004 1 0.003 1

0.008 1 0.0114 1 0.0002 1 0.0003 1 < 0.0002 1 < 0.0002 1 0.001 1

< 0.006 1 < 0.005 1 0.007 1 0.01 1 0.014 1 0.015 1 0.012 1
< 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1

0.003 1 0.0155 1 0.004 1 0.004 1 0.072 1 < 0.001 1 0.505 1

< 0.1 1 0.103 1 < 0.05 1 < 0.05 1 0.366 1 0.311 1 < 0.05
< 0.0075 1 < 0.006 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

0.011 1 4.19 1 0.417 1 0.374 1 0.416 1 0.569 1 0.694 1
0.974 1

< 0.01 1 0.222 1 0.023 1 0.011 1 < 0.001 1 0.014 1 0.024 1
0.005 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1

< 0.002 1 < 0.005 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1
< 0.001 1 0.288 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 0.185 1
< 0.002 1 < 0.01 0.009 1 0.02 1 0.016 1 0.024 1 0.016 1

1100 1 1633 1 967 1 1867 1 1700 1 2000 1 940 1
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1590 1 1516 1 1799 1 1500 1 1969 1 1000 1

< 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

Table 2. Pond 009 10/25/19 10/30/19 11/6/19 11/13/19 11/20/19 12/6/19 1/6/20 12/20/19
0.002 9 < 0.01 1 0.002 1 0.003 1 < 0.001 1 0.004 1 0.003 1

< 0.0002 9 < 0.002 1 0.0005 1 < 0.0002 1 < 0.0002 1 <0.0002 1 0.0019 1

0.008 9 < 0.005 1 0.009 1 0.008 1 0.01 1 0.013 1 0.01 1
< 0.002 9 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1

0.024 9 < 0.005 1 0.001 1 0.004 1 0.008 1 < 0.001 1 < 0.001 1

0.419 9 < 0.1 1 < 0.05 1 < 0.05 1 0.085 1 0.166 1 0.103 1 < 0.05
< 0.001 9 < 0.006 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

0.21 9 0.239 1 0.351 1 0.057 1 < 0.02 1 0.091 1 0.661 1
1.29 1

0.009 9 0.0488 1 0.033 1 0.013 1 < 0.001 1 0.022 1 0.048 1
0.03 9 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1

< 0.001 9 < 0.005 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1
< 0.02 9 < 0.02 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1
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0.011 9 0.0172 0.022 1 0.021 1 0.016 1 0.027 1 0.027 1

1040 9 1600 1 1333 1 1467 1 1500 1 1733 1 1000 1
1380 1 834 1 1200 1 1250 1 1530 1 1000 1

< 0.002 9 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

Application 10/25/19 11/1/19 11/7/19 11/13/19 11/20/19 12/6/19 1/6/20 12/20/19
< 0.002 1 < 0.01 1 0.004 1 0.003 1 0.002 1 0.004 1 0.004 1

0.008 1 < 0.002 1 < 0.0002 1 < 0.0002 1 < 0.0002 1 0.0003 1 0.004 1

< 0.006 1 < 0.005 1 0.011 1 0.009 1 0.014 1 0.011 1 0.013 1
< 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1 < 0.02 1

0.003 1 < 0.005 1 0.012 1 0.003 1 0.025 1 < 0.001 1 < 0.001 1

0.3 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 0.072 1 < 0.05
< 0.0075 1 < 0.006 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1

0.011 1 0.059 1 0.054 1 0.037 1 < 0.2 1 0.076 1 0.145 1
1.86 1

< 0.01 1 0.0278 1 0.015 1 0.008 1 < 0.001 1 0.016 1 0.014 1
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0.005 1 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1 < 0.01 1
< 0.002 1 < 0.005 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1 < 0.001 1
< 0.001 1 < 0.02 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1
< 0.002 1 0.0128 0.019 1 0.022 1 0.019 1 0.023 1 0.027 1

1100 1 1220 1 1633 1 1367 1 1567 1 1833 1 1280 1
1250 1 1300 1 1350 1 1799 1 1570 1 1250 1

< 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1 < 0.002 1
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Pond 1
12/23/19 1/2/20 1/3/20 1/6/20 1/8/20 Total Total Date Sampled

7 Arsenic
0 Barium
7 Cadmium
0 Chromium (Hex)
7 Chromium (Total)
6 Cyanide (available)
7 Copper
0 Fluoride

1 0.139 1 < 0.05 1 0.362 1 0.4 1 0.247 1 12 Iron (Dissolved)
7 Lead
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6 Manganese
4.54 1 2 Mercury

7 Nickel
7 Phenols
7 Silver
7 Zinc
7 Selenium
0 Boron
7 Sulfate
6 Chloride
0 Benzene
0 Ethylbenzene
0 Toluene
0 Xylene
7 Mercury

Pond 2
12/23/19 1/2/20 1/3/20 1/6/20 1/8/20 Total Date Sampled

7 Arsenic
0 Barium
7 Cadmium
0 Chromium (Hex)
7 Chromium (Total)
6 Cyanide (available)
7 Copper
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0 Fluoride
1 < 0.05 1 < 0.05 1 < 0.05 1 0.085 1 < 0.05 1 12 Iron (Dissolved)

7 Lead
6 Manganese

0.514 1 2 Mercury
7 Nickel
7 Phenols
7 Silver
7 Zinc
7 Selenium
0 Boron
7 Sulfate
6 Chloride
0 Benzene
0 Ethylbenzene
0 Toluene
0 Xylene
7 Mercury

Pond 3
12/23/19 1/2/20 1/3/20 1/6/20 1/8/20 Total Date Sampled

7 Arsenic
0 Barium
7 Cadmium
0 Chromium (Hex)

R21231



7 Chromium (Total)
6 Cyanide (available)
7 Copper
0 Fluoride

1 0.25 1 < 0.05 1 0.573 1 0.73 1 0.595 1 12 Iron (Dissolved)
7 Lead

3.72 1 7 Manganese
1 Mercury
7 Nickel
7 Phenols
7 Silver
7 Zinc
7 Selenium
0 Boron
7 Sulfate
6 Chloride
0 Benzene
0 Ethylbenzene
0 Toluene
0 Xylene
7 Mercury

Pond 4
12/23/19 1/2/20 1/3/20 1/6/20 1/8/20 Total Date Sampled

7 Arsenic
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0 Barium
7 Cadmium
0 Chromium (Hex)
7 Chromium (Total)
6 Cyanide (available)
7 Copper
0 Fluoride

1 0.123 1 < 0.05 1 0.126 1 0.28 1 0.118 1 12 Iron (Dissolved)
7 Lead
6 Manganese

0.831 1 2 Mercury
7 Nickel
7 Phenols
7 Silver
7 Zinc
6 Selenium
0 Boron
7 Sulfate
6 Chloride
0 Benzene
0 Ethylbenzene
0 Toluene
0 Xylene
7 Mercury
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Pond 5
12/23/19 1/2/20 1/3/20 1/6/20 1/8/20 Total Date Sampled

7 Arsenic
0 Barium
7 Cadmium
0 Chromium (Hex)
7 Chromium (Total)
6 Cyanide (available)
7 Copper
0 Fluoride

1 0.107 1 < 0.05 1 0.179 1 0.299 1 0.265 1 12 Iron (Dissolved)
7 Lead
6 Manganese

3.36 1 2 Mercury
7 Nickel
7 Phenols
7 Silver
8 Zinc
6 Selenium
0 Boron
7 Sulfate
6 Chloride
0 Benzene
0 Ethylbenzene
0 Toluene
0 Xylene
7 Mercury

R21234



Pond 6
12/23/19 1/2/20 1/3/20 1/6/20 1/8/20 Total Date Sampled

7 Arsenic
0 Barium
7 Cadmium
0 Chromium (Hex)
7 Chromium (Total)
6 Cyanide (available)
7 Copper
0 Fluoride

1 < 0.05 1 < 0.05 1 0.2 1 < 0.05 1 < 0.05 1 12 Iron (Dissolved)
7 Lead
6 Manganese

0.564 1 2 Mercury
7 Nickel
7 Phenols
7 Silver
7 Zinc
6 Selenium
0 Boron
7 Sulfate
6 Chloride
0 Benzene
0 Ethylbenzene
0 Toluene
0 Xylene
7 Mercury
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Pond 7
12/23/19 1/2/20 1/3/20 1/6/20 1/8/20 Total Date Sampled

7 Arsenic
0 Barium
7 Cadmium
0 Chromium (Hex)
7 Chromium (Total)
6 Cyanide (available)
7 Copper
0 Fluoride

1 0.114 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 12 Iron (Dissolved)
7 Lead
6 Manganese

1.02 1 2 Mercury
7 Nickel
7 Phenols
7 Silver
7 Zinc
6 Selenium
0 Boron
7 Sulfate
6 Chloride
0 Benzene
0 Ethylbenzene
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0 Toluene
0 Xylene
7 Mercury

Pond 8
12/23/19 1/2/20 1/3/20 1/6/20 1/8/20 Total Date Sampled

7 Arsenic
0 Barium
7 Cadmium
0 Chromium (Hex)
7 Chromium (Total)
6 Cyanide (available)
7 Copper
0 Fluoride

1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 12 Iron (Dissolved)
7 Lead
7 Manganese

0.949 1 2 Mercury
7 Nickel
7 Phenols
7 Silver
7 Zinc
6 Selenium
0 Boron
7 Sulfate
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6 Chloride
0 Benzene
0 Ethylbenzene
0 Toluene
0 Xylene
7 Mercury

Pond 9
12/23/19 1/2/20 1/3/20 1/6/20 1/8/20 Total Date Sampled

15 Arsenic
0 Barium

15 Cadmium
0 Chromium (Hex)

15 Chromium (Total)
15 Cyanide (available)
15 Copper

0 Fluoride
1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 21 Iron (Dissolved)

15 Lead
15 Manganese

1.28 1 2 Mercury
15 Nickel
15 Phenols
15 Silver
15 Zinc
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14 Selenium
0 Boron

15 Sulfate
6 Chloride
0 Benzene
0 Ethylbenzene
0 Toluene
0 Xylene

15 Mercury

Cell 417
12/23/19 1/2/20 1/3/20 1/6/20 1/8/20 Total Date Sampled

7 Arsenic
0 Barium
7 Cadmium
0 Chromium (Hex)
7 Chromium (Total)
6 Cyanide (available)
7 Copper
0 Fluoride

1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 < 0.05 1 12 Iron (Dissolved)
7 Lead
7 Manganese

0.57 1 2 Mercury
7 Nickel
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7 Phenols
7 Silver
7 Zinc
6 Selenium
0 Boron
7 Sulfate
6 Chloride
0 Benzene
0 Ethylbenzene
0 Toluene
0 Xylene
7 Mercury
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1/10/20 1/13/20 1/15/20 1/17/20 1/20/20 1/22/20 1/27/20 1/29/20

0.222 1 0.379 1 0.112 1 0.087 1 0.386 1 0.386 5
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9.53 1 14.7 1 13.6 1 12.6 1 12.7 1 12.6 1 12.7 1 12.5 1 14.7 8

1/10/20 1/13/20 1/15/20 1/17/20 1/20/20 1/22/20 1/27/20 1/29/20
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0.307 1 0.63 1 < 0.05 1 < 0.05 1 < 0.05 1 0.63 5

3.32 1 3.67 1 0.743 1 0.657 1 <0.5 1 <0.5 1 0.542 1 0.761 1 3.67 8

1/10/20 1/13/20 1/15/20 1/17/20 1/20/20 1/22/20 1/27/20 1/29/20
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0.351 1 0.478 1 0.217 1 0.218 1 0.488 1 0.478 5

10 1 9.83 1 8.53 1 7.15 1 6.99 1 7.3 1 6.36 1 6.43 1 10 8

1/10/20 1/13/20 1/15/20 1/17/20 1/20/20 1/22/20 1/27/20 1/29/20
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0.42 1 0.245 1 < 0.05 1 < 0.05 1 0.074 1 0.42 5

3.41 1 1.94 1 1.21 1 0.924 1 1.08 1 0.593 1 0.834 1 0.794 1 3.4 8
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1/10/20 1/13/20 1/15/20 1/17/20 1/20/20 1/22/20 1/27/20 1/29/20

0.198 1 0.37 1 0.135 1 0.073 1 0.2 1 0.37 5

6.62 1 8.22 1 7.1 1 6.28 1 5.89 1 5.38 1 5.03 1 4.9 1 8.22 8
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1/10/20 1/13/20 1/15/20 1/17/20 1/20/20 1/22/20 1/27/20 1/29/20

0.24 1 0.07 1 < 0.05 1 < 0.05 1 0.051 1 0.24 5

5.81 1 0.932 1 1.34 1 0.859 1 1.36 1 5.37 1 0.569 1 0.775 1 5.81 8

R21247



1/10/20 1/13/20 1/15/20 1/17/20 1/20/20 1/22/20 1/27/20 1/29/20

0.337 1 0.244 1 < 0.05 1 < 0.05 1 0.113 1 0.337 5

16.3 1 1.36 1 1.27 1 0.698 1 1.15 1 8.24 1 1.4 1 1.36 1 16.3 8
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1/10/2020 1/13/20 1/15/20 1/17/20 1/20/20 1/22/20 1/27/20 1/29/20

0.219 1 0.253 1 < 0.05 1 < 0.05 1 0.097 1 0.253 5

12.1 1 1.22 1 1.47 1 0.817 1 1.27 1 1.84 1 1.15 1 1.75 1 12.1 8
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1/10/20 1/13/20 1/15/20 1/17/20 1/20/20 1/22/20 1/27/20 1/29/20

0.235 1 0.107 1 < 0.05 1 < 0.05 1 0.125 1 0.235 5

7.11 1 1.44 1 1.38 1 2.2 1 1.18 1 0.93 1 0.887 1 1.19 1 7.11 8
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1/10/20 1/13/20 1/15/20 1/17/20 1/20/20 1/22/20 1/27/20 1/29/20

0.104 1 0.058 1 < 0.05 1 0.104 3

5.08 1 1.09 1 1.32 1 1.65 1 0.673 1 2.8 1 0.588 1 0.846 1 5.08 8
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0 0
1 6.2
2 3.8
3 3
4 2.6
5 2.3
6 2.1
7 2
8 1.9
9 1.8

10 1.7
11 1.7
12 1.6
13 1.6
14 1.5
15 1.5
15 1.5
17 1.4
18 1.4
19 1.4
20 1.4
21 1.3
22 1.3
23 1.3
24 1.3
25 1.3
26 1.3
27 1.2
28 1.2
29 1.2
30 1.2
31 1.2
32 1.2
33 1.2
34 1.2
35 1.2
36 1.1
37 1.1
38 1.1
39 1.1
40 1.1
41 1
42 1
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43 1
44 1
45 1
46 1
47 1
48 1
49 1
50 1
51 1
52 1
53 1
54 1
55 1
56 1
57 1
58 1
59 1
60 1
61 1
62 1
63 1
64 1
65 1
66 1
67 1
68 1
69 1
70 1
71 1
72 1
73 1
74 1
75 1
76 1
77 1
78 1
79 1
80 1
81 1
82 1
83 1
84 1
85 1
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86 1
87 1
88 1
89 1
90 1
91 1
92 1
93 1
94 1
95 1
96 1
97 1
98 1
99 1

100 1
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HARDNESS 141 mg/l as CaCO3

Water Quality Standards - Dissolved

Substance ax. Eff. C. of SampMultiply b% Potentcute Standaronic Stand208(g) stanther Analysis?
Arsenic (trivalent, dissolved) 0.0 0 0.3600 0.1900 - No Data
Barium 0.0 0 - - 5.0 No Data
Cadmium (dissolved) 0.0 0 0.0134 0.0013 - No Data
Chromium (Hex) 0.0 0 0.0160 0.0110 - No Data
Chromium (trivalent, dissolved) 0.0 0 0.7271 0.2359 - No Data
Cyanide (available) 0.0 0 0.0220 0.0052 - No Data
Copper (dissolved) 0.0 0 0.0235 0.0152 - No Data
Fluoride 0.0 0 12.1036 4.00 - No Data 6.0867
Iron (Dissolved) 0.0 0 - - 1.0 No Data
Lead (dissolved) 0.0 0 0.1098 0.0230 - No Data
Manganese 0.0 0 5.40 2.30 - No Data
Mercury (dissolved) 0.0 0 0.0022 0.0011 - No Data
Nickel (dissolved) 0.0 0 0.1102 0.0067 - No Data
Phenols 0.0 0 - - 0.1 No Data
Silver 0.0 0 - - 0.005 No Data
Zinc (dissolved) 0.0 0 0.1599 0.0418 - No Data
Selenium 0.0 0 - - 1.0 No Data
Boron 0.0 0 40.1 7.6 - No Data
Sulfate 0.0 0 - - 500.0 No Data
TDS 0.0 0 - - 1000.0 No Data
Chloride 0.0 0 - - 500.0 No Data
* No RP = no reasonable potential to exceed water quality standards.
** derived water quality criteria.
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Allowed Mixing Calculations

Discharger: Pond Creek Mine NPDES: IL00 Date: 2/10/20

The following formula is from the Illinois permitting Guidance for Mixing Zones and is used to determine allowable
permit limits based on chronic WQS from 302.208(e) and also the one-number WQS at 302.208(g).

Ce = [(Cds*(Qus+Qe))-Cus*Qus)]/Qe
Ce = allowable effluent concentration
Qe = 3 month average low flow for 2018 = 0 cfs
Cds = chronic water quality standard (mg/L) = 

Hardness = 141 mg/L as CaCO3
NOTE:  Taken from AWQMN station = NJ-07

Arsenic (trivalent, dissolved) 0.1900
Barium 5
Cadmium (dissolved) 0.0013
Chromium (Hex) 0.0110
Chromium (trivalent, dissolved) 0.2359
Cyanide (available) 0.0052
Copper (dissolved) 0.0152
Fluoride 4.00
Iron (dissolved) 1
Lead (dissolved) 0.0230
Manganese (dissolved) 2.30
Mercury (dissolved) 0.0011
Nickel (dissolved) 0.0067
Phenols 0.1
Silver 0.005
Zinc (dissolved) 0.0418
Selenium 1
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Boron 8
Sulfate 500
TDS 1000
Chloride 500

Cus = Concentration Upstream (mg/L) = NOTE:  Taken from AWQMN station = 0.0
Arsenic (trivalent, dissolved)
Barium
Cadmium (dissolved)
Chromium (Hex) NOTE:  No data was available for this parameter, however, it was believed that it would not be present.

Chromium (trivalent, dissolved)
Cyanide (available) NOTE:  No data was available for this parameter, however, it was believed that it would not be present.

Copper (dissolved)
Fluoride
Iron (dissolved)
Lead (dissolved)
Manganese
Mercury (dissolved)
Nickel (dissolved)
Phenols
Silver
Zinc (dissolved)
Selenium
Boron
Sulfate
TDS
Chloride

 7Q10 low flow = 0 Source: 0
Qus = ##### of 7Q10 low flow = #DIV/0!

Ce = allowable effluent concentration conversion
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factor
Arsenic (trivalent, dissolved) Ce = Not Calculated 1.0 Arsenic (Total) Ce = Not Calculated
Barium Ce = Not Calculated
Cadmium (dissolved) Ce = Not Calculated 0.8946 Cadmium (Total) Ce = Not Calculated
Chromium (Hex) Ce = Not Calculated
Chromium (trivalent, dissolved) Ce = Not Calculated 0.86 Chromium (Total) Ce = Not Calculated
Cyanide (available) Ce = Not Calculated
Copper (dissolved) Ce = Not Calculated 0.960 Copper (Total) Ce = Not Calculated
Fluoride Ce = Not Calculated
Iron (dissolved) Ce = Not Calculated
Lead (dissolved) Ce = Not Calculated 0.7409 Lead (Total) Ce = Not Calculated
Manganese Ce = Not Calculated
Mercury (dissolved) Ce = Not Calculated 0.85 Mercury (Total) Ce = Not Calculated
Nickel (dissolved) Ce = Not Calculated 0.997 Nickel (Total) Ce = Not Calculated
Phenols Ce = Not Calculated
Silver Ce = Not Calculated
Zinc (dissolved) Ce = Not Calculated 0.986 Zinc (Total) Ce = Not Calculated
Selenium Ce = Not Calculated
Boron Ce = Not Calculated
Sulfate Ce = Not Calculated
TDS Ce = Not Calculated
Chloride Ce = Not Calculated
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Allowed Mixing Calculations

Discharger: Pond Creek Mine NPDES: IL00 Date: 2/10/20

The following formula is from the Illinois permitting Guidance for Mixing Zones and is used to determine allowable
permit limits based on acute WQS from 302.208(e).

Ce = S(Cd-Cu) + Cu
Ce = allowable effluent concentration
Cd = acute standard to be met at the edge of the ZID (mg/L)

Hardness = 141 mg/L as CaCO3
NOTE:  Taken from AWQMN station = NJ-07

Arsenic (trivalent, dissolved) 0.3600
Cadmium (dissolved) 0.0134
Chromium (Hex) 0.0160
Chromium (trivalent, dissolved) 0.7271
Cyanide (available) 0.0220
Copper (dissolved) 0.0235
Fluoride 12.10
Lead (dissolved) 0.1098
Manganese (dissolved) 5.40
Mercury (dissolved) 0.0022
Nickel (dissolved) 0.1102
Zinc (dissolved) 0.1599
Boron 40

Cus = Concentration Upstream (mg/L) = NOTE:  Taken from AWQMN station = 0
Arsenic (trivalent, dissolved)
Cadmium (dissolved)
Chromium (Hex) NOTE:  No data was available for this parameter, however, it was believed that it would not be present.

Chromium (trivalent, dissolved)
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Cyanide (available) NOTE:  No data was available for this parameter, however, it was believed that it would not be present.

Copper (dissolved)
Fluoride
Lead (dissolved)
Manganese (dissolved)
Mercury (dissolved)
Nickel (dissolved)
Zinc (dissolved)
Boron

S   = dilution factor = 0.3(x/d)
predicted stream width: ft.

diameter of outfall pipe (d): ft.
maximum ZID radius (x): 0 ft.

    S = 0.3 (x/d) = #DIV/0!
Conversion

Factor
Arsenic (trivalent, dissolved) Ce = Not Calculated 1.0 Arsenic (Total) Ce = Not Calculated
Cadmium (dissolved) Ce = Not Calculated 0.9316 Cadmium (Total) Ce = Not Calculated
Chromium (Hex) Ce = Not Calculated
Chromium (trivalent, dissolved) Ce = Not Calculated 0.316 Chromium (Total) Ce = Not Calculated
Cyanide (available) Ce = Not Calculated
Copper (dissolved) Ce = Not Calculated 0.96 Copper (Total) Ce = Not Calculated
Fluoride Ce = Not Calculated
Lead (dissolved) Ce = Not Calculated 0.7409 Lead (Total) Ce = Not Calculated
Manganese (dissolved) Ce = Not Calculated 0.9812 Lead (Total) Ce = Not Calculated
Mercury (dissolved) Ce = Not Calculated 0.85 Mercury (Total) Ce = Not Calculated
Nickel (dissolved) Ce = Not Calculated 0.998 Nickel (Total) Ce = Not Calculated
Zinc (dissolved) Ce = Not Calculated 0.987 Zinc (Total) Ce = Not Calculated
Boron Ce = Not Calculated
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Outfall 001
Nickel ln (Nickel)

0.067 -2.7030627
0.0025 -5.9914645
0.002 -6.2146081
0.001 -6.9077553

0.0005 -7.6009025
0.003 -5.809143

0.0005 -7.6009025
avg -6.1182626
st dev 1.67353151

T = 2.04071447 7 samples, therefore, an outlier

Outfall 002
Copper ln (Nickel)

0.0015 -6.5022902
0.013 -4.3428059
0.004 -5.5214609
0.004 -5.5214609

0.0005 -7.6009025
0.005 -5.2983174

0.0005 -7.6009025
avg -6.0554486
st dev 1.22835941

T = 1.3942521 7 samples, therefore, notan outlier

Outfall 002
Nickel ln (Nickel)

0.005 -5.2983174
0.048 -3.0365543
0.023 -3.7722611
0.006 -5.1159958

0.0005 -7.6009025
0.029 -3.5404594
0.074 -2.6036902
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avg -4.4240258
st dev 1.72143057

T = 1.05745514 7 samples, therefore, not an outlier

Outfall 003
Iron (dissolveln (Iron (dissolved))

0.05 -2.9957323
0.106 -2.2443162
0.073 -2.6172958
0.209 -1.565421
0.262 -1.3394108
0.324 -1.1270118
0.222 -1.5050779
0.25 -1.3862944

0.025 -3.6888795
0.573 -0.5568696
0.73 -0.3147107

0.595 -0.5191939
0.351 -1.0469691
0.478 -0.7381445
0.217 -1.5278579
0.218 -1.5232602
0.488 -0.7174399

avg -0.9125109
st dev 0.47438826

T = 1.26014954 17 samples, therefore, not an outlier

Outfall 004
Copper ln (Copper)

0.0015 -6.5022902
0.0025 -5.9914645

0.004 -5.5214609
0.002 -6.2146081
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0.019 -3.9633163
0.0005 -7.6009025
0.0005 -7.6009025

avg -6.1992779
st dev 1.25984793

T = 1.77478686 7 samples, therefore, not an outlier

Outfall 006
Zinc ln (Zinc)

0.014 -4.2686979
0.0217 -3.830443
0.025 -3.6888795
0.025 -3.6888795
0.025 -3.6888795
0.025 -3.6888795
0.095 -2.3538784

avg -3.6012196
st dev 0.58944435

T = 2.11613058 7 samples, therefore, not an outlier

Outfall 007
Nickel ln (Nickel)

0.005 -5.2983174
0.14 -1.9661129

0.021 -3.8632328
0.011 -4.50986

0.0005 -7.6009025
0.017 -4.0745419
0.023 -3.7722611

avg -4.4407469
st dev 1.72071218

T = 1.43814527 7 samples, therefore, not an outlier

Outfall 008
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Manganese ln (Manganese)
0.011 -4.50986
4.19 1.43270073

0.417 -0.8746691
0.374 -0.9834995
0.416 -0.87707
0.569 -0.5638748
0.694 -0.3652833

avg -0.9630794
st dev 1.77255797

T = 1.35159482 7 samples, therefore, not an outlier

Outfall 008
Nickel ln (Nickel)

0.005 -5.2983174
0.222 -1.5050779
0.023 -3.7722611
0.011 -4.50986

0.0005 -7.6009025
0.014 -4.2686979
0.024 -3.7297014

avg -4.3835455
st dev 1.83956948

T = 1.56475066 7 samples, therefore, not an outlier
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Effluent Effluent Downstream Downstream
Zinc Total Dissolved Diss./Total Total Dissolved Diss./Total

4/9/2009 0.1 0.05 0.5 0.1 0.05 0.5
4/16/2009 0.1 0.05 0.5 0.1 0.05 0.5
4/23/2009 0.1 0.05 0.5 0.1 0.05 0.5
4/30/2009 0.1 0.05 0.5 0.1 0.05 0.5

5/7/2009 0.1 0.05 0.5 0.1 0.05 0.5
5/19/2009 0.1 0.05 0.5 0.1 0.05 0.5
5/28/2009 0.1 0.05 0.5 0.1 0.05 0.5

6/4/2009 0.1 0.05 0.5 0.1 0.05 0.5
6/12/2009 0.1 0.05 0.5 0.1 0.05 0.5
6/18/2009 0.1 0.05 0.5 0.1 0.05 0.5

7/2/2009 0.1 0.05 0.5 0.1 0.05 0.5
7/9/2009 0.1 0.05 0.5 0.1 0.05 0.5

Geom. Mean 0.5 Geom. Mean 0.5
avg 0.1

underlined values are set at 1 since the dissolved fraction cannot be greater than the total fraction.
when the total and dissolved fractions are not detected, no translator can be determined.
bold values are set at 1/2 of the detection limit.
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The I-year, 24-hour precipitation event for this area is considered to be 2.97 inches. 

507 Acres of land results in 40,888,598 gallons falling on site from a I -year, 24-hour precipitation event. 

Discharge Rate of 7.2 MGD would take 5.68 days to discharge everything that fell onto the site. 

This would allow the mine to discharge the equivalent of all of the precipitation form a I-year, 24-hour 
event and store the equivalent of the mine pumpag~. · 

Special Condition 15 allowing discharge from Outfall 011 when the Big Muddy River is between 30 to 
2350 cfs, except after a I-year, 24:hour precipitation event, Outfall O 11 can discharge for 6 consecutive 
days. The I-year, 24-hour precipitation ev~nt for this area is considered to be 2.97 inches. 

I • 
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Review of Williamson RDA Water Balance Model 

The model starts on N:.ovember 30, 2021 which corresponds with the completion of the pipeline and 
discharge to the Big Muddy River. The model is an Excel spreadsheet that that takes into account the 
flows and chloride concentration from the underground mine, through the RDA and then to the discharge. 
The model assumes that underground pumpage will be 5.5 MGD at an average chloride concentration of 
3851 mg/L. The mine will be discharging from the RDA 7.2 MGD at a concentration of 2,300 mg/L. At 
the start of operations, it is assumed that the RDA is completely full and has 1.2 billion gallons of water. 

The model indicates that the discharge will be the maximum volume that is allowed (up to 7.2 MGD) and 
still meet the water quality standard (after mixing) in the Big Muddy River. The daily discharge will be 
based on the flow of the Big Muddy River. The model used historic flow in the Big Muddy River. Based 
on the flow in the Big Muddy River, the discharge from the mine to the Big Muddy River ranged from 
1.95 to 7.2 MGD. 

A 1 MGD Reverse Osmosis (RO) unit will come online on October 4, 2023 (change to April 4, 2023). It 
is assumed to be operating 75% of the time. The clean water from the RO unit will be discharged to Pond 
Creek (to address the impaired status of Pond Creek) and the RO reject will be sent to the Big Muddy 
River. 

The chloride concentration of the RDA, the chloride concentration of the discharge, and the status of the 
RDA will be as follows: 

Date Chloride Concentration of Discharge chloride RDA: percent full 
the RDA concentration 

Jan. 1,2022 2498 . 2498 71% 
Jan. 1, 2023 3488 3488 60% 
Jan 1, 2024 3589 3929 53% 
Jan. 1, 2025 3582 3922 42% 
Jan. 1, 2026 3581 3921 42% 
Nov. 29, 2026 3581 · 4172 38% 

Changes needed in permit if this gets approved: 
Remove requirement to not discharge to Pond Creek except in large rain events. 
Reduce chloride concentration from 12,000 mg/L to 5,000 mg/L (based on their spreadsheet,· 
the highest expected value was 4,561 mg/L. Do we want to give them more cushion?). 
Reduce size of mixing zone to account for decreased concentration. 
Modify the responsiveness summary to take the above changes into account. 
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