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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

PRAIRIE RIVERS NETWORK
and SIERRA CLUB,

Petitioners,
PCB

V. (Third Party NPDES Appeal)

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY and
PEABODY GATEWAY NORTH
MINING, LLC

N N N N N N N N N N N N N N

Respondents.

NOTICE OF ELECTRONIC FILING

To: Attached Service List

PLEASE TAKE NOTICE that on November 2, 2012, I electronically filed with the Clerk
of the Pollution Control Board of the State of Illinois, a Petition for Administrative Review of an
NPDES Permit Issued by the Illinois Environmental Protection Agency from Prairie Rivers
Network and Sierra Club (collectively, “Petitioners™), along with the Appearance of Jessica

Dexter, copies of which are attached hereto and herewith served upon you.

Respectfully Submitted,

Jessica Dexter

Staff Attorney

Environmental Law and Policy Center
35 East Wacker Drive, Ste. 1600
Chicago, IL 60601

312-795-3747
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

PRAIRIE RIVERS NETWORK
and SIERRA CLUB,

Petitioners,
PCB

V. (Third Party NPDES Appeal)

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY and
PEABODY GATEWAY NORTH
MINING, LLC

N N N N N N N N N N N N S N

Respondents.

APPEARANCE OF JESSICA DEXTER

NOW COMES Jessica Dexter, of the ENVIRONMENTAL LAW & POLICY CENTER,
and hereby enters her appearance in this matter on behalf of Sierra Club and Prairie Rivers

Network.

Dated: November 2, 2012

Respectfully Submitted,

Jessica Dexter

Staff Attorney

Environmental Law and Policy Center
35 East Wacker Drive, Ste. 1600
Chicago, IL 60601

312-795-3747
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

PRAIRIE RIVERS NETWORK
and SIERRA CLUB,

Petitioners,
PCB

V. (Third Party NPDES Appeal)

ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY and
PEABODY GATEWAY NORTH
MINING, LLC

N N N N N N N N N N N N S N

Respondents.

PETITION FOR ADMINISTRATIVE REVIEW OF AN NPDES PERMIT ISSUED
BY THE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

Pursuant to 415 ILCS 5/40(e)(1) and 35 Ill. Adm. Code § 105, Prairie Rivers
Network and Sierra Club (collectively, “Petitioners”) hereby petition for review of the
September 28, 2012 decision of the Illinois Environmental Protection Agency (“IEPA”)
to grant a new National Pollutant Discharge Elimination System (“NPDES”) permit
(Permit No. IL0079481) to Peabody Gateway North Mining, L.L.C., Gateway North
Mine to discharge pollutants from a coal mining site into unnamed tributaries of
Coulterville Lake and Marys River. (See Final Permit attached as Exhibit 1 and
Responsiveness Summary at http://www.epa.state.il.us/public-notices/2012/peabody-
gateway-north-mining/responsiveness-summary.pdf).

In support of their petition, Petitioners state:

Statement of Petitioners

1. Prairie Rivers Network is an Illinois not-for-profit corporation concerned with
river conservation and water quality issues in Illinois. It works with concerned
citizens throughout the state to address issues that impact Illinois streams. Prairie
Rivers Network members live in the Marys River and Mud Creek watersheds
(which includes Coulterville Lake) and are concerned with pollution that would
affect their access to clean drinking water in Coulterville Lake and their ability to
enjoy recreational activities dependent on the ecological health of the Marys
River and its tributaries including swimming, wading, fishing, canoeing,
kayaking, hiking, nature study, bird watching and other wildlife viewing. (Joint


http://www.epa.state.il.us/public-notices/2012/peabody-gateway-north-mining/responsiveness-summary.pdf
http://www.epa.state.il.us/public-notices/2012/peabody-gateway-north-mining/responsiveness-summary.pdf
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Post-Hearing Comments of Prairie Rivers Network and Illinois Chapter of the
Sierra Club, July 20, 2012, attached as Exhibit 2).

The Sierra Club is a California not-for-profit corporation, which has among its
purposes to protect and restore the quality of the natural and human environment.
The Sierra Club has over 20,600 members residing in the State of Illinois and has
members who are adversely affected by the unnecessary degradation of water
quality in the Marys River and Mud Creek watershed. Members depend on
Coulterville Lake as a drinking water source and fishing spot and streams in the
watersheds for activities including nature study, birdwatching and fishing, (See
Public  Hearing  Transcript  (June 20, 2012), available  at
http://www.epa.state.il.us/public-notices/2012/peabody-gateway-north-
mining/hearing-transcript.pdf and Exhibit 2).

Members of the Petitioners, including Cindy Skrukrud, Joyce Blumenshine, Brian
Perbix, Mike Fullerton, Tony Lehr and Kathy Andria appeared at the hearing
held in this proceeding or submitted comments in opposition to the permit. (See
Transcript and Exhibit 2). Because they are concerned that additional pollution
from the new Gateway North Mine will degrade the drinking water supply and the
water resources they enjoy for recreational purposes, these members and other
members of Petitioners are so situated as to be affected by the unnecessary
increase in pollution in the Marys River and Coulterville Lake watersheds.

Marys River, Coulterville Lake and the Mud Creek Watershed

An unnamed tributary to Mud Creek was impounded to create the Coulterville
City Reservoir, which is also known as Coulterville Lake. Coulterville Lake then
empties into Mud Creek which then feeds into the Kaskaskia River, a public
drinking water source for downstream communities. The Kaskaskia River also
provides water for recreational and industrial uses.

Marys River is a tributary of the Mississippi River.

Coulterville Lake is the public drinking water supply for over 1,100 Coulterville-
area residents. Coulterville Lake is listed as impaired for Public and Food
Processing Water Supply and aesthetic uses in the IEPA’s draft 2010 Illinois
Integrated Water Quality Report and Section 303(d) List. Manganese and total
suspended solids are among pollutants causing the impairments. The Total
Maximum Daily Load (TMDL) report that has been completed to address the
impairments in the Lower Kaskaskia River Watershed states that to improve
water quality, lands surrounding Coulterville Lake and its tributary streams
should implement best management practices to control erosion and reduce runoff
and pollutant loading to those waters. The TMDL recognizes that in other
watersheds throughout southern Illinois, mining activities have been identified as
sources of impairment for certain pollutants, including manganese.

Coal mining discharges are known to contain pollutants such as sulfate, chloride,
total dissolved solids, pH, total suspended solids, aluminum, iron, manganese and
other metals.


http://www.epa.state.il.us/public-notices/2012/peabody-gateway-north-mining/hearing-transcript.pdf
http://www.epa.state.il.us/public-notices/2012/peabody-gateway-north-mining/hearing-transcript.pdf
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Given that waters receiving pollution from the Gateway North Mine are
considered impaired even before new coal mining begins near Coulterville Lake,
Petitioners argue that further degradation, especially of a public water supply,
should not be allowed where there are viable alternatives.

Grounds for Appeal

This permit appeal challenges IEPA’s failure to comply with Illinois
antidegradation law in its issuance of a permit to the Gateway Mine. Specifically,
IEPA failed to adequately consider alternatives to the proposed discharge that
would reduce pollutant loading. Therefore IEPA issued a permit in violation of
35 Ill. Admin. Code 302.105 (¢)(2)(B), which requires IEPA to assure that “all
technically and economically reasonable measures to avoid or minimize the extent
of the proposed increase in pollutant loading have been incorporated into the
proposed activity.”

On April 26, 2012, IEPA issued a public notice of its tentative decision to issue a
new NPDES permit to Peabody Gateway North Mining, L.L.C., Gateway North
Mine for discharges into an unnamed tributary of Marys River and an unnamed
tributary of Coulterville Lake. The new permit would allow the Gateway North
Mine to discharge mine drainage, reclamation area drainage and stormwater
runoff into these receiving streams. In the public notice, IEPA set June 20, 2012
as a date for a public hearing on the draft permit.

The Gateway North Mine is located near the existing Gateway Mine. Coal
processing for both mine sites will take place at the existing Gateway Mine
Central Cleaning Plant facility. The Gateway Mine is owned by Peabody
Coulterville Mining, LLC.

The April 26, 2012 public notice included an Antidegradation Assessment, which
stated that the mine company had evaluated several alternatives to the proposed
discharge. All of these alternatives were rejected. One alternative, a “no
discharge” alternative, was rejected because 1) the company did not think
evaporation of the water was feasible and 2) “containing and re-using all the
effluent is not viable given that there are no users for this water available that
would want water after storm events.”

In 2012, the Gateway Mine had to obtain water from offsite sources in order to
continue operations at its Central Cleaning Plant.

After reviewing the draft permit, on June 20, 2012, members of Petitioners
testified at the public hearing in Sparta, Illinois. During this hearing, members of
Petitioners raised a number of concerns and questions regarding legal and
scientific deficiencies in the draft permit.

During the hearing Petitioners specifically asked whether the permittee or IEPA
had considered a closed-loop no-discharge alternative that would re-use water
(that would otherwise be discharged) in the coal-preparation and washing system,
as well as for dust control and other operational needs at Gateway North Mine and
at the existing Gateway Mine coal processing facility, which has experienced
water shortages. IEPA staff stated they had not considered that alternative, but
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that it would consider it and provide its findings in the Responsiveness Summary
when a final permit was issued.

After the hearing, Petitioners submitted written comments on July 20, 2012
(Exhibit 2). Among other issues, Petitioners again asked that a closed-loop no-
discharge option be explored that would re-use water collected on site in the
nearby Central Cleaning Plant or for other mining operations including dust
suppression. Petitioners suggested that the Agency’s analysis would be aided if
the company were to provide more complete water balance information for the
sites.

On September 28, 2012, IEPA issued a final NPDES permit for pollution
discharges from the Gateway North Mine. This permit issuance is the agency
action for which Petitioners are seeking administrative review by the IPCB.

IEPA posted a Responsiveness Summary along with the final permit. In the
Responsiveness Summary, IEPA provided its responses to issues that had been
raised at the public hearing.

In the Responsiveness Summary, IEPA dismissed Petitioners’ suggested closed-
loop no-discharge system as an alternative to the increased pollutant loading. In
rejecting the alternative, it is not clear that IEPA actually evaluated the option of
re-using the water for mine operations at the Gateway North and Gateway mines.
Instead, IEPA stated that “surface runoff collected in the sedimentation pond
would have to be pumped to another watershed to avoid discharge.” Further,
IEPA stated that “pumping expenses would be excessive.”

IEPA provided no information regarding the “excessive” costs of the alternative,
nor did it weigh those costs against the benefits that would be gained by both the
mine company (offsetting the need to purchase and transport off-site water for use
on-site) and by watershed users, including those dependent on Coulterville Lake
for clean drinking water.

In the Responsiveness Summary, IEPA also stated that the need to make a
consumptive use of the water was a consideration, and that “[i]t is possible that
too much water would have to be consumed in the slurry pond under this
scenario.”

IEPA apparently did not consider the consumptive uses of water at mining
operations, including water used for dust suppression and coal washing and water
that remains in coal after it is processed. Furthermore, even if only some of the
water could be consumed by the mine operations, that re-use would reduce
pollutant loading into Marys River and Coulterville Lake.

Petitioners repeatedly urged IEPA to take the steps necessary to comply with 35
Ill. Adm. Code § 302.105(c) by assuring that all technically and economically
reasonable measures to avoid or minimize the extent of the proposed increase in
pollutant loadings be incorporated into the permit and that IEPA perform the
required financial analyses regarding pollution control costs. Despite this urging,
IEPA never adequately weighed pollution control alternatives and failed to
determine both the costs of the various alternatives and the impact of those costs
on the viability of the proposed project.

IEPA’s issuance of the permit without requiring alternatives to the increase in
pollutant loading failed to comply with Illinois antidegradation rules at 35 IlL
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Admin. Code §302.105 (c¢) and (f). IEPA’s rejection of alternatives was
improper. Simply stating that an alternative will cost more, or might not address
all pollutant loading does not justify eliminating that alternative under the
antidegradation rules.

25. IEPA’s failure to require a proper antidegradation analysis will lead to
degradation of a public water supply and will injure the ecology of the
watersheds. Members of Petitioners will be adversely affected when pollution
discharged under the permit causes unnecessary degradation of the water quality
in Marys River, Coulterville Lake and tributaries thereto.

WHEREFORE, Prairie Rivers Network and the Sierra Club ask that the Pollution Control
Board set aside the NPDES permit (No IL0078727) issued to Peabody Gateway North
Mining, L.L.C., Gateway North Mine as not sufficiently protective of the environment
and not in accord with law, and direct that the Agency reconsider the permit in order to
establish conditions and limits necessary to protect Illinois waters, assure protection of
Illinois water quality standards, and comply with the Federal Water Pollution Control
Act, 33 U.S.C. § 1251 et seq., and Illinois law.

Jessica Dexter (Reg. No. 6298340)
Counsel for Prairie Rivers Network and Sierra Club

Date: November 2, 2012

Environmental Law & Policy Center
35 E. Wacker Dr. Suite 1600
Chicago, Illinois 60601
312-795-3747



Electronic Filing - Received, Clerk's Office, 11/02/12
*ARFFFPCB2013-021 *****

EXHIBIT 1:
Final Permit
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[LLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 NORTH GRAND AVENUE EAST. P.O. BOX 19276, SPRINGFIELD. [LLINOIS 627949276 -(217) 782-2829
JAMES R. THOMPSON CENTER. 100 WEST RANDOLPH, SUITE 11-300. CHICAGO, ILLINCIS 60601 -(312) 8146026

PAT QUINN. GOVERNOR JOHN J. KIM. INTERIM DIRECTOR

September 28, 2012
618/993-7200

Peabody Gateway North Mining
7100 Eagle Crest Boulevard
Suite 100

Evansville, IN 47715-8152

Re:  Peabody Gateway North Mining
Gateway North Mine
NPDES Permit No. [L0079481
Final Permit

Gentlemen:

Attached is the final NPDES Permit for your discharge. The Permit as issued covers discharge
limitations, monitoring, and reporting requirements. The failure of you to meet any portion of the
Permit could result in civil and/or criminal penalties. The Jllinois Environmental Protection Agency
is ready and willing to assist you in interpreting any of the conditions of the Permit as they relate
specifically to your discharge.

The Permit as issued is effective as of the date indicated on the first page of the Permit. You have
the right to appeal any conditions of the Permit to the Illinois Pollution Control Board within a 35
day period following the issuance date.

Should you have questions concerning the Permit, please contact the undersigned at 618/993-7200.

ENy ECTION AGENCY

Ronald E. Morse, Manager
Mine Poliution Control Program
Bureau of Water

Respectfu

EN
Q{v

REM:LDC:IW:cs/5998c/2-3-12
Enclosure: Final Permat
cc:  IDNR/Office of Mines and Minerals/Land Reclamation/with Enclosure

[DNR/Dwvision of Water Resources/with Enclosure
Larry Crislip, Marion Region/Mine Pollution Control Progranvwith Ernclosure

BOW/DWPC/Records
ROCKFORD 430ZN MAIN ST . ROCKFORD L 61103 -(8151987-7750 DES PLAINES - 9511 HARRISON ST, DES PLAINES, IL 60016 - (847 2944000
ELGIN- 595 SOUTH STATE, ELGIN, IL 50123 -1B47) 6083131 PEORIA - 5407 N. UNIVERSITY , AREOR HALL 81 13 PECRIA IL 51614 -(309) 6935462
CHAMPAIGN - 2125 5 FIRST 5T CHAMPAIGN. IL 61820 (2171 2785800 MARION - 2309 W MAIN SY.. SUITE 1 16. MARION |L 62959 - (618) 9937200

COLLINSVILLE - 2009 MALL STREET COLLINSVILLE, L 62234 -(618) 3465120

PRINTED ON RECYCLED PAFER
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NPDES Permit No. ILO079481
lilinois Environmental Protection Agency
Division of Water Pollution Control
1021 North Grand Avenue, East
P.O. Box 19276
Springfield, lilinois 52794-3276
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
New NPDES Permit

Expiration Date: September 30, 2017 issue Date: September 28, 2012
Effective Date: QOctober 1, 2012

Name and Address of Permittee: Facility Name and Address:
Peabody Gateway North Mining, LLC Peabody Gateway North Mining, LLC
7100 Eagle Crest Boulevard Gateway North Mine

Suite 100 12968 State Route 13

Evansvilie, IN 47715-8152 Caoulterville, lllinois 62237

Y mile west of Coulterville, lilinois
{Randolph County)

Discharge Number and Classification: Receiving waters
001 Alkaline Mine Drainage Unnamed tributary to Marys River
002 Alkaline Mine Drainage Unnamed tributary to Coulterville Lake

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

Pemnittee is not authorized to discharge after the above expiration date. in order to receive authorization to discharge beyond the
expiration date, the permittee shall submit the proper application as required by the llinpis Environmentai Protection Agency (IEPA)
not later than 180 days prior to the expiration date. /

onald E. Morse, Manager
Mine Poliution Control Program
Bureau of Water

REM:LDC:IW:cs/5982¢/4-17-12
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Page 2
NPDES Coal Mine Permit

NPDES Permit No. [L.0079481
Effluent Limitations and Monitoring
From the effective date of this Permit until the expiration date, the effiuent of the following discharge shail be monitored and limited
at all times as follows:

Qutfall*: 001 (Alkaline Mine Drainage)

B
TO‘?; . otal Mercury
Discharge | Suspended Solids ron {total) pH™ Alkalinity/ Sulfate Chioride Mn Hardness see Fiow Settiaable
Condition (mg/l) (mg/l) (S.U) Acidity {mg/) (mgit) {total) - Special Moo g
. v - - - - {maft} Condition | oV
30 day daily 30 day daity wan No. 14 {mlf}
average | maximum | average rmaximum -
. . Measure
| 3 70 30 60 | 6580 | Ak>Add | 1746 500 10 Monitor \ Monitar | Fiypen -
only only Sampling
. Measure
I . . - - 6.09.0 . 1746 500 . Mggl"o" . When 05
¥ Sampling
) Measure
I 3 : : : 6.0-9.0 . 1746 500 . Monitor . When -
y Sampling
v . Measure
v 35 70 3.0 6.0 6590 | Ak>Acid | 1745 500 3.0 Monitor Monitor When .
only only Sampling

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

l In accordance with 35 lil. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by
precipitation within any 24-hour period less than or equai to the 10-year, 24-hour precipitation event (or snowmelt or equivalent
volume) shall comply with the indicated limitations instead of those in 35 lll. Adm. Code 406.106(b). The 10-year, 24-hour
precipitation event for this area is considered to be 4.76 inches.

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

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

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

*** There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a
minimum of one sample each month shali be taken during either Discharge Condition | or IV should such discharge condition occur.
A "no flow" situation is not considered to be a sample of the discharge. in the event that Discharge Conditions Il and/or il! occur,
grab sample of each discharge caused by the above precipitation events (Discharge Conditions Il and/or 1lI} shall be taken and
analyzed for the parameters identified in the table above during at least 2 separate events each quarter. For quarters in which there
are less than 3 such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such
precipitation event({s) occur(s). Should a sufficient number of discharge events occur during the quarter, the remaining three (3)
quarterly samples may be taken during any of the Discharge Conditions described above.

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

* The Permittee is subject to the limitations, and monitoring and reporting requirements of Special Condition No. 12 for the
discharges from Outfall 001 and unnamed tributary to Marys River receiving such discharges.

** No discharge is allowed from any above referenced permitted outfall during "low flow” or "no flow” conditions in the receiving
stream uniess such discharge meets the water quality standards of 35 lll. Adm. Code 302.204 for pH.
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Page 3
NPDES Coal Mine Permit

NPDES Permit No. [L0079481
Effluent Limitations and Monitoring
From the effective date of this Permit until the expiration date, the effluent of the following discharge shall be monitored and limited at ali
times as follows:

Outfall*: 002 (Alkaline Mine Drainage)

i Parameters
I o™ Hardness o
- yT FIOW
(813 ¢
(=Y (MG}
30 day daily 30 day daity
average rraximum average TYRAXGTTRITY
Manitor Measure
i 35 70 35 ¥ Alk =Acid 250 250 756 1.0 onito When B
ony
’ Sampling
Measure
- e Manitar - ~
i . . - . 6.06.0 . 250 250 750 . ! oo . When 05
o Sampiing
Morsit Measure
I . . - - 6060 - 250 250 750 . anitor . When -
anly "
Sampling
Monit Monitor Measure
] 35 70 30 8.0 6.580 | Ak>Acd 250 250 750 10 onier onitor When
only only H .
i Sampling

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

I in accordance with 35 [ii. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmielt or equivalent volume) shali
comply with the indicated limitations instead of those in 35 lll. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event for
this area is considered to be 4.76 inches.

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

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

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

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

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

* The Permitiee is subject to the limitations. and monitoring and reporting requirements of Special Condition No. 12 for the discharges
from Outfall 002 and unnamed tributary to Coulterville Lake receiving such discharges.

** Nodischarge is allowed from any above referenced permitted outfali during "low flow" or "no flow" conditions in the receiving stream
unless such discharge meets the water guality standards of 35 Hil. Adm. Code 302.204 for pH.
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Page 4
NPDES Coal Mine Permit

NPDES Permit No. 1L0079481
Effluent Limitations and Monitoring
Upon completion of Special Condition 9 and approval from the Agency, the effluent of the following discharge shall be monitored
and limited at all times as follows:

Qutfall* 001 (Reclamation Area Drainage)

Parameters
Di - - Settieable
ischarge pH Sulfate Chioride Flow Solids
Condition (S.U) (rr:?/I) (njg/l) Hardness (MGD) (mif)
Monitor Measure
6.5-9.0 1746 500 When 0.5
only s .
ampling
. Measure
[ 6.0-9.0 1746 500 M§2|'t°' When 0.5
Y Sampling
Monitor Measure
Il 6.0-9.0 1746 500 onl When -
y Sampling
. Measure
\% 6.5-9.0 1746 500 Mgrr]‘l“m When 0.5
Y Sampling

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

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

it In accordance with 35 iil. Adm. Code 406.109(c), any discharge or increase in the volume of a discharge caused by
precipitation within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume)
shall compiy with the indicated limitations instead of those in 35 1ll. Adm. Code 406.109(b).

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

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

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

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

* The Permittee is subject to the limitations, and monitoring and reporting requirements of Special Condition No. 12 for the
discharges from Outfall 001 and unnamed tributary to Marys River receiving such discharges.

** No discharge is allowed from any above referenced permitted outfall during "low flow" or "no flow" conditions in the receiving
stream unless such discharge meets the water quality standards of 35 lil. Adm. Code 302.204 for pH.
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Page 5
NPDES Coal Mine Permit

NPDES Permit No. IL0079481
Effluent Limitations and Monitoring
Upon completion of Special Condition 9 and approval from the Agency, the effiuent of the following discharge shall be monitored
and limited at ail times as follows:

Cutfall*: 002 (Reclamation Area Drainage)

Parameters
Discharge pH** Sulfate Chioride Di;:;;'e g Flow S‘gﬂﬁj?e
Condition (Sif.) (n:g’l) (rfg'l) Solids Harirless (MGD) (mif)
(mgi}) sedkd
Monitor Measure
[ 6.5-9.0 250 250 750 When 0.5
only .
Sampling
. Measure
I 6.0-9.0 250 250 750 Mg:;mr When 0.5
J y Sampling
. Measure
1l 6.0-9.0 250 250 750 Mgr']‘l'mr When .
y Sampling
R Measure
v 6.5-9.0 250 250 750 Mgr?l‘“" When 05
y Sampling

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

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

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

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

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

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

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

* The Permittee is subject to the limitations, and monitoring and reporting requirements of Special Condition No. 12 for the
discharges from Outfall 002 and unnamed tributary to Coulterville Lake receiving such discharges.

** No discharge is allowed from any above referenced permitted outfall during "low flow” or "no flow" conditions in the receiving
stream unless such discharge meets the water quality standards of 35 lli. Adm. Code 302.204 for pH.
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NPDES Permit No. IL0079481
Effluent Limitations and Monitoring
Upon compietion of Special Condition 9 and approval from the Agency, the effluent of the following discharge shall be monitored
and limited at all times as follows:

Outfalls: 001, 002 (Stormwater Discharge)

Parameters
pH* Settieable Solids
(S.U) (mi/t)

"k

6.0-9.0 05 J

Stormwater discharge monitoring is subject to the following reporting requirements:

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

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

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

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

** One (1) sample per year shall be collected and analyzed for the indicated parameter; however, such sampling and analysis is
required only if and/or when a discharge occurs from the individual Outfall(s) identified above.
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Construction Authorization No. 6138-12
C.A. Date: April6, 2012
Authorization is hereby granted to the above designee to construct and operate the mine facilities described as follows:

Surface facilities in support of an underground mine containing a total of 172.1 acres, as described and depicted in IEPA Log No.
6138-12 and located in Section 11, 14, 15, 22 and 23, Township 4 South Range 5 West, Randoiph County, 3" p.M., lllinois. These
surface facilities in support of the underground mine contains office buildings, parking areas, access roads, surface areas
associated with mine portal, topsoil and subsoil stockpiles, sediment control structures, collection diversion ditch, haulage/access
road, borrow area, overland conveyor, intake and exhaust shafts and materials and electrical drops.

No coal processing or coal waste disposal is proposed at this facility. All coal processing and waste disposal will be performed at
the Peabody Coulterville Mining, LLC, Gateway Mine site. in accordance with information provided in {IEPA Log No. 6051-12, the
coal from Gateway North Mine will not increase the production or coal stockpile areas at the Gateway Mine site and will therefore
not result in increased loadings to the discharges from that site.

Surface drainage control is provided by two (2} sedimentation ponds with discharge designated as Qutfalis 001 and 002, classified
as alkaline mine drainage.

Location and receiving stream of the Outfails at this facility is as follows:

Outfall Latitude Longitude
Number | DEG | MIN | SEC DEG | MIN SEC Receiving Waters
oo 38° [ 10 | 85¢° 89° 37 26.8" Unnamed tributary to Marys River
[T o02 38 | 11 | 309 89° | 37 X§ Unnamed tributary to Coulterville Lake !

As depicted in IEPA Log Nos. 6138-12 and 6138-12-B compacted clay liners will be constructed beneath the coal stockpile, within
sedimentation pond No. 001 that receives runoff from the coal stockpile and the drainage controi structure (ditch) that connects
these facilities. Construction of the two (2) foot compacted clay liners for the areas discussed above shall be subject to and in
accordance with the specifications and testing requirements of Condition No. 12.

Groundwater monitoring requirements are outlined in Condition No. 13.
The abandonment plan shall be executed and completed in accordance with 35 Ill. Adm. Code 405.109.

All water remaining upon abandonment must meet the requirements of 35 Ili. Adm. Code 406.202. For the constituents not covered
by Parts 302 or 303, all water remaining upon abandonment must meet the requirements of 35 lil. Adm. Code 406.106.

This Authorization is issued subject to the following Condition(s). If such Condition(s) require(s) additional or revised facilities,
satisfactory engineering plan documents must be submitted to this Agency for review and approval to secure issuance of a
Supplemental Authorization to Construct.

1. If any statement or representation is found to be incorrect, this permit may be revoked and the permittee thereupon waives ali
rights thereunder.

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

3. Final plans, specifications, application and supporting documents as submitted by the person indicated on Page 1 as approved
shall constitute part of this permit and are identified in the records of the lliinois Environmental Protection Agency.

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

5. The permit holder shall notify the Environmental Protection Agency (217/782-3637) immediately of an emergency at the mine
or mine refuse area which causes or threatens to cause a sudden discharge of contaminants into the waters of lllinois and shall
immediately undertake necessary corrective measures as required by 35 Ill. Adm. Code 405 111. (217/782-3637 for calls
between the hours of 5:00 p.m. to 8:30 a.m. and on weekends.)
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Construction Authorization No. 6138-12
C.A. Date: April 8§, 2012
6. The termination of an NPDES discharge monitoring point or cessation of monitoring of an NPDES discharge is not authorized

11

by this Agency until the pemittee submits adequate justification to show what alternate treatment is provided or that untreated
drainage will meet applicable effluent and water quality standards.

Initial construction activities in areas to be disturbed shall be for coliection and treatment facilities only. Prior to the start of
other activities, surface drainage controis shall be constructed and operated to avoid violations of the Act or Subtitle D. At such
time as runoff water is collected in the sedimentation pond, a sample shall be coliected and analyzed, for the parameters
designated as 1M through 15M under Part 5-C of Form 2ZC and the effluent parameters designated herein with the resuits sent
to this Agency. Should additionat treatment be necessary to meet the standards of 35 lil. Adm. Code 406.108, a Supplemental
Permit must be obtained. Discharge from ponds is not allowed unless applicable effluent and water quality standards are met
in the basin discharge(s).

This Agency must be informed in writing and an application submitted if drainage, which was previously classified as alkaline
(pH greater than 6.0), becomes acid (pH less than 6.0) or ferruginous (base flow with an iron concentration greater than 10
mg/l). The type of drainage reporting to the basin shouid be reclassified in a manner consistent with the applicabie rule of 35
lll. Adm. Code 406 as amended in R84-29 at 11 ili. Reg. 12899. The application should discuss the treatment method and
demonstrate how the discharge will meet the applicable standards.

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

a.  Alum (Alx(SQO.)s), hydrated lime (Ca(OH).), soda ash (Na;COs), alkaline pit pumpage, acetylene production by-product
(tested for impurities), and ground Iimestone are acceptable settling aids and are hereby permitted for alkaline mine
drainage sedimentation ponds.

b.- Any other settling aids such as commercial flocculents and coaguiants are permitted only on prior approval from the
Agency. To obtain approval a permitted must demonstrate in writing to the Agency that such use will not cause a violation
of the toxic substances standard of 35 |ll. Adm. Code 302.210 or of the appropriate effluent and water quality standards of
35 1il. Adm. Code parts 302, 304, and 406.

. A general plan for the nature and disposition of all liquids used to drill boreholes shall be filed with this Agency prior to any such

operation. This plan should be filed at such time that the operator becomes aware of the need to drill uniess the plan of
operation was contained in a previously approved application.

Any of the foliowing shali be a violation of the provisions required under 35 1ll. Adm. Code 406.202:

a. |tis demonstrated that an adverse effect on the environment in and around the receiving stream has occurred or is likely
to occur.

b. Itis demonstrated that the discharge has adversely affected or is likely to adversely affect any public water supply.

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

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

i. Retention and control within the site of waters exposed to disturbed materials utilizing erosion controls,
sedimentation controls, water reuse or recirculation, minimization of exposure to disturbed materials, etc. (Section
406.2086).

iii. Control and treatment of waters discharged from the site by regulation of flow of discharges and/or routing of
discharges to more suitable discharge locations (Section 406.207).
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NPDES Permit No. IL0079481
Construction Authorization No. 6138-12

C.A. Date: April 6, 2012

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

12. The two (2) foot compacted clay liners to be constructed beneath the coal stockpile, within sedimentation Pond No. 001 and
the drainage control structure (ditch) that connects these facilities shall be subject to the following specifications and
procedures as detailed in |IEPA Log Nos. 6138-12 and 6138-12-B.

All trees and/or roots that may compromise liner integrity will be thoroughly removed and the area properly backfilled and
compacted.

Soil for liner construction will be placed in two (2} individual lifis of 12 inch thickness each.

The soil will be compacted to at ieast 95% standard Proctor dry unit weight at a moisture content within 3% (+ or -) of the
optimum.

Moisture and density testing by nuclear methods shall be conducted at a rate of at least four (4) tests per structure
(sedimentation pond 001, coal stockpile base and connecting drainage structures) per twelve (12) inch lift. Testing of the
lower or initial soil lift shall be performed prior to placement or construction of the upper lift.

Permeability testing using Shelby tube samples may be used instead of nuclear density testing as discussed in Condition
12(d) above. If Sheiby tube sampling is elected, the testing frequency and/or rate shaii remain the same of at ieast four
(4) tests per structure per twelve (12) inch lift.

13. Groundwater monitoring requirements for Weil Nos. 14MW-1 and 14MW-2 are as follows:

Ambient background monitoring shall be performed for all wells identified in 13(a) above. Such ambient monitoring shali
consist of six () samples collected during the first year (approximately bi-monthiy) following well installation but no later
than during the first year of facility operation to determine ambient background concentrations. Background monitoring
shall include thé following list of constituents:

Aluminum Fluoride Sulfate

Antimony iron (dissolved) Thallium

Arsenic Iron (total} Total Dissolved Solids
Barium Lead Vanadium

Beryllium Manganese (dissolved) Zinc

Boron Manganese (total) pH

Cadmium Mercury Acidity

Chloride Molybdenum Alkalinity

Chromium Nickel Hardness

Cobalt Phenols Static Water Elevation
Copper Selenium

Cyanide Silver

Note: Ambient background monitoring for Well Nos. 14MW-1 and 14MW-2 has been completed with the results of such
monitoring summarized and included in IEPA Log No. 6138-12-B.

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

i Monitoring Well No. 14MW-2 shalil continue to be monitored quarterly for the contaminants identified in Condition No.
13(a) above.

ii.  Monitoring Well No. 14MW-1 shall be monitored guarterly as required by IDNR/OMM for the following iist of
constituents:

lron (dissolved) Chioride
Iron (totat} Hardness
Manganese (dissolved) Acidity
Manganese (total) Alkalinity
Sulfate pH

Total Dissolved Solids Static Water Elevation
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Construction Authorization No. 6138-12

C.A. Date: April 8, 2012

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

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

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

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

This method shouid be used to predict the confidence limit when single groundwater samples are taken from each
monitoring {test) well.
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C.A. Date: Aprit 6, 2012

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

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

X +X +..X

xb: 1 2 n
n

Where:
;b = Average value for a given chemical parameter
X = Values for each sample
n
n = the number of sampies taken
ii.  Calculate the background and/or post mining variance (89 and standard deviation (Sp) for each parameter using the

values (X,) from each sample of the weli(s) as follows:

LX) =X P (X =X, )
Sba—: 7 z 1

n-1

2

S, =+/S,.
iii. Calculate the upper confidence limit using the following formula:

CL=Xp £t\1+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)

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

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

If all the background and/or post mining vatues are less than the MDL for a given parameter, the Practical Quantitation
Limit (PQL), as given in 35 lll. Adm. Code Part 724 Appendix | shall be used to evaluate data from monitoring welts. If the
analytical results from any monitoring well exceed 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.



Electronic Filing - Received, Clerk's Office, 11/02/12
*ARFFFPCB2013-021 *****

Page 12
NPDES Permit No. 1L0079481

Construction Authorization No. 6138-12

C.A. Date: April 6, 2012

Table 1
Standard t-Tables Level of Significance
{-values t-values
Degrees of freedom (one-taily {two-taily*
99% 95% 99% 95%
4 3.747 2132 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 2179
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 2131
16 2.583 1.746 2.921 2120
17 2.567 1.740 2.898 2.110
18 2.552 1.734 2.878 2101
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 2.024

Adopted from Table [li of "Statistical Tables for Biological Agricultural and Medical Research” (1947, R.A. Fisher and F. Yates).

* For pH oniy when required.
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Special Condition No. 1: No effluent from any mine related facility area under this permit shall, alone or in combination with other

sources, cause a violation of any applicable water quality standard as set out in the {liinois Pollution Control Board Rules and
Regulations, Subtitle C: Water Poliution.

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

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

iflinois Environmental Protection Agency lllinois Environmental Protection Agency
Division of Water Poliution Control Mine Pollution Control Program

1021 North Grand Ave., East 2309 West Main Street, Suite 116

P.O. Box 19276 Marion, lllinois 62959

Springfield, IL  62794-9276
Attn: Compliance Assurance Section

Should electronic filing be available and elected for any periodic monitoring and reporting requirements, the Agency shall be notified
via correspondence or e-mail at such time that the electronic filing has been completed.

Special Condition No. 4: Completed Discharge Monitoring Report (DMR) forms and stream monitoring resuits, shall be retained
by the Permittee for a period of three (3) months and shall be mailed and received by the IEPA at the addresses indicated in Special
Condition No. 3 above in accordance with the following schedule, unless otherwise specified by the permitting authority.

Period Received by I[EPA
January, February, March May 1

April, May, June August 1

July, August, September November 1
October, November, December February 1

The Permittee shall record discharge monitoring resuits on Discharge Monitoring Report forms {DMR's) using one such form for
each applicable Discharge Condition each month.

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

Period Received by |[EPA
January, February, March May 1

April, May, June August 1

July, August, September November 1
October, November, December February 1

Special Condition No. 6: If an applicable effluent standard or limitation is promuigated under Sections 301(b)(2)(C) and (D),
304(b)(2), and 307{a)(2) of the Clean Water Act and that effluent standard or limitation is more stringent than any effluent limitation
in the permit or controls a pollutant not limited in the NPDES Permit, the Agency shall revise or modify the permit in accordance with
the more stringent standard or prohibition and shall so notify the permittee.

Special Condition No. 7: The permittee shall notify the Agency in writing by certified mail within thirty days of abandonment,
cessation, or suspension of active mining for thirty days or more unless caused by a labor dispute. During cessation or suspension
of active mining, whether caused by a labor dispute or not, the permittee shall provide whatever interim impoundment, drainage
diversion, and wastewater treatment is necessary to avoid violations of the Act or Subtitle D.

Special Condition No. 8: Plans must be submitted to and approved by this Agency prior to construction of a sedimentation pond.
At such time as runoff water is collected in the sedimentation pond, a sample shall be coliected and analyzed for the parameters
designated as 1M-15M under Part 5-C of Form 2C and the effluent parameters designated herein with the resuits sent to this
Agency. Should additional treatment be necessary to meet these standards, a Supplemental Permit must also be obtained.
Discharge from a pond is not allowed uniess applicable effluent and water quality standards are met.
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Special Conditions

Special Condition No. 9: The special reclamation area effluent standards of 35 lil. Adm. Code 406.108 apply only on approval
from the Agency. To obtain approval, a request form and supporting documentation shall be submitted 45 days prior to the month
that the permittee wishes the discharge be classified as a reclamation area discharge. The Agency will notify the permittee upon
approval of the change.

Special Condition No. 10: The special stormwater effluent standards apply only on approval from the Agency. To obtain approval,
a request with supporting documentation shall be submitted 45 days prior to the month that the permittee proposes the discharge to
be classified as a stormwater discharge. The documentation supporting the request shall include analysis results indicating the
discharge will consistently comply with reclamation area discharge effluent standards. The Agency will notify the permittee upon
approval of the change.

Special Condition No. 11: Annual stormwater monitoring is required for all discharges not reporting to a sediment basin untii Final
SMCRA Bond is released and approval to cease such monitoring is obtained from the Agency.

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

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

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

Special Condition No. 12: Sediment Pond Operation and Maintenance (Outfalls 001, 002):

a. For discharges resulting from precipitation events, in addition to the alternate effluent (Discharge Condition Nos. il and Il
monitoring requirements, as indicated on the applicable effluent pages of this Permit, discharges from Qutfalls 001 and 002
shall be monitored and reported for Discharge Rate, Suifate, Chloride and Hardness.

b. The following sampling and monitoring requirements are applicable to flow in the unnamed tributary to Marys River and
unnamed tributary to Couiterville Lake which receive discharges from Outfalls 001 and 002.

i.  All sampling and monitoring required under 12(b){ii) and (iii) below shall be performed during a discharge and monitoring
event from the associated outfall.

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

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

iii.  Unnamed tributary to Marys River and unnamed tributary to Coulterville Lake shall be monitored and reported annually for
Discharge Rate, Chloride, Sulfate and Hardness upstream of the associated outfail.

Special Condition No. 13: Data collected in accordance with Special Condition No. 12 above will be utilized to evaluate the
appropriateness of the effluent limits established in this Permit. Should the Agency's evaluation of this data indicate revised effluent
limits are warranted; this permit may be reopened and modified to incorporate more appropriate effluent limitations. This data wil
also be used for determination of effluent limitations at the time of permit renewal.

Special Condition No. 14: Mercury shall be monitored quarterly until a minimum of ten (10) samples have been collected.
Samples shall be collected and tested in accordance with USEPA 1631E using the option at Section 11.1.1.2 requiring the heating
of samples at 50°C for & hours in a BrCl solution in closed vessels. This test method has a Method Detection Limit (MDL) of 1.0 ng/l
(nanograms/titer). The results of such testing must be reported in ng/l (nanograms/liter) and submitted with the quarterly Discharge
Monitoring Reports (DMRs). The Permittee may submit a written request to the Agency to discontinue quarterly Mercury monitoring
if the sampling results show no reasonable potential to exceed the Mercury water quality standard.
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Standard Conditions
Definitions

Act means the lllinois Environmental Protection Act, 415 ILCS 5 as
Amended.

Agency means the lllinois Environmental Protection Agency.
Board means the lllinois Poltution Control Board.

Clean Water Act (formerly referred to as the Federal Water
Pollution Control Act) means Pub. L 92-500, as amended. 33
U.S.C. 1251 et seq.

NPDES (National Pollutant Discharge Elimination System) means
the national program for issuing, modifying, revoking and reissuing,
terminating, monitoring and enforcing permits, and imposing and
enforcing pretreatment requirements, under Sections 307, 402, 318
and 405 of the Clean Water Act.

USEPA means the United States Environmental Protection Agency.

Daily Discharge means the discharge of a pollutant measured
during a calendar day or any 24-hour period that reasonably
represents the calendar day for purposes of sampling. For
pollutants with limitations expressed in units of mass, the *daily
discharge” is calculated as the total mass of the pollutant
discharged over the day. For pollutants with limitations expressed
in other units of measurements, the “daily discharge” is calculated
as the average measurement of the pollutant over the day.

Maximum Daily Discharge Limitation (daily maximum) means the
highest allowable daily discharge.

Average Monthly Discharge Limitation (30 day average) means
the highest allowable average of daily discharges over a calendar
month, calculated as the sum of all daily discharges measured
during a calendar month divided by the number of daily discharges
measured during that month.

Average Weekly Discharge Limitation (7 day average) means the
highest allowable average of daily discharges over a calendar
week, calculated as the sum of all daily discharges measured
during a calendar week divided by the number of daily discharges
measured during that week.

Best Management Practices (BMPs) means schedules of
activities, prohibitions of practices, maintenance procedures, and
other management practices to prevent or reduce the pollution of
waters of the State. BMPs also include treatment requirements,
operating procedures, and practices to control plant site runoff,
spillage or leaks, sludge or waste disposal, or drainage from raw
material storage.

Aliquot means a sample of specified volume used to make up a
total composite sample.

Grab Sample means an individual sample of at least 100 milliliters
collected at a randomly-selected time over a period not exceeding
15 minutes.

24-Hour Composite Sample means a combination of at least 8
sample aliquots of at least 100 milliliters, collected at periodic
intervals during the operating hours of a facility over a 24-hour
period.

sample aliquots of at least 100 milliliters, collected at periodic
intervals during the operating hours of a facility over an 8-hour
period.

Flow Proportional Composite Sample means a combination of
sample aliquots of at least 100 milliliters collected at periodic
intervals such that either the time interval between each aliquot or
the volume of each aliquot is proportional to either the stream flow
at the time of sampling or the total stream flow since the collection
of the previous aliquot.

(1) Duty to comply. The permittee must comply with all
conditions of this permit. Any permit noncompliance
constitutes a violation of the Act and is grounds for
enforcement action, permit termination, revocation and
reissuance, modification, or for denial of a permit renewal
application. The permittee shall comply with effluent standards
or prohibitions established under Section 307(a) of the Clean
Water Act for toxic pollutants within the time provided in the
regulations that establish these standards or prohibitions, even
if the permit has not yet been modified to incorporate the
requirements.

(2) Duty to reapply. !f the permittee wishes to continue an activity
regulated by this permit after the expiration date of this permit,
the permittee must apply for and obtain a new permit. If the
permittee submits a proper application as required by the
Agency no later than 180 days prior to the expiration date, this
permit shall continue in full force and effect until the final
Agency decision on the application has been made.

(3) Need to halt or reduce activity not a defense. It shall not be
a defense for a permittee in an enforcement action that it would
have been necessary to halt or reduce the permitted activity in
order to maintain compliance with the conditions of this permit.

(4) Duty to mitigate. The permittee shall take all reasonable
steps to minimize or prevent any discharge in violation of this
permit which has a reasonable likelihood of adversely affecting
human health or the environment.

- (58) Proper operation and maintenance. The permittee shall at

all times properly operate and maintain all facilities and
systems of treatment and control {(and related appurtenances)
which are installed or used by the permittee to achieve
compliance with conditions of this permit. Proper operation
and maintenance includes effective performance, adequate
funding, adequate operator staffing and training, and adequate
laboratory and process controls, including appropriate quality
assurance procedures. This provision requires the operation of
back-up, or auxiliary facilities, or similar systems only when
necessary to achieve compliance with the conditions of the
permit.

(6) Permit actions. This permit may be modified, revoked and
reissued, or terminated for cause by the Agency pursuant to 40
CFR 122.62 and 40 CFR 122.63. The filing of a request by the
permittee for a permit modification, revocation and reissuance,
or termination, or a notification of planned changes or
anticipated noncompliance, does not stay any permit condition.

{7) Property rights. This permit does not convey any property
rights of any sort, or any exclusive privilege.

(8) Duty to provide information. The permittee shall furnish to
the Agency within a reasonable time, any information which the
Agency may request to determine whether cause exists for
modifying, revoking and reissuing, or terminating this permit, or
to determine compliance with the permit. The permittee shall
also furnish to the Agency upon request, copies of records
required to be kept by this permit.
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USEPA (including an
onzed contractor acting as a representative of the Agency

or USEPA), upon the presentation of credentials and other
documents as may be required by law, to:

(a)

(b)

(c)

(d)

(10) Mo
(a)

(b)

(11) Signatory

Enter upon the permittee’s premises where a regulated
facility or activity is located or conducted, or where records
must be kept under the conditions of this permit;

Have access to and copy, at reasonable times, any
records that must be kept under the conditions of this
permit;

Inspect at reasonable times any facilities, equipment
(including monitoring and control equipment), practices, or
operations regulated or required under this permit; and
Sample or monitor at reasonable times, for the purpose of
assuring permit compliance, or as otherwise authorized by
the Act, any substances or parameters at any location.

nitoring and records.
Samples and measurements taken for the purpose of
monitoring shall be representative of the monitored
activity.
The permittee shall retain records of all monitoring
information, including all calibration and maintenance
records, and all original strip chart recordings for
continuous monitoring instrumentation, copies of all
reports required by this permit, and records of all data
used to complete the application for this permit, for a
period of at least 3 years from the date of this permit,
measurement, report or application. Records related to
the permittee's sewage sludge use and disposal activities
shall be retained for a period of at least five years (or
longer as required by 40 CFR Part 503). This period may
be extended by request of the Agency or USEPA at any
time.
Records of monitoring information shall include:
(1) The date, exact place, and time of sampling or
measurements;
(2) The individual(s) who performed the sampling or
measurements;
(3) The date(s) analyses were performed;
(4) The individual(s) who performed the analyses;
(56) The analytical techniques or methods used; and
(6) The results of such analyses.
Monitoring must be conducted according to test
procedures approved under 40 CFR Part 136, unless other
test procedures have been specified in this permit. Where
no test procedure under 40 CFR Part 136 has been
approved, the permittee must submit to the Agency a test
method for approval. The permittee shall calibrate and
perform maintenance procedures on all monitoring and
analytical instrumentation at intervals to ensure accuracy
of measurements.
requirement. All

applications, reports or

information submitted to the Agency shall be signed and
certified.

(a)

Application. All permit applications shall be signed as
follows:

(1) For a corporation: by a principal executive officer of
at least the level of vice president or a person or
position having overalf responsibility  for
environmental matters for the corporation:

For a partnership or sole proprietorship: by a general
partner or the proprietor, respectively; or

For a municipality, State, Federal, or other public
agency: by either a principal executive officer or
ranking elected official.

Reports. All reports required by permits, or other
information requested by the Agency shall be signed by a
person described in paragraph (a) or by a duly authorized
representative of that person. A person is a duly

(2)
3)

(1) The authorization is made in writing by a person
described in paragraph (a}; and
(2) The authorization specifies either an individual or a
position responsible for the overall operation of the
facility, from which the discharge originates, such as
a plant manager, superintendent or person of
equivalent responsibility; and
(3) The written authorization is submitted to the Agency.
Changes of Authorization. If an authorization under (b)
is no longer accurate because a different individual or
position has responsibility for the overall operation of the
facility, a new authorization satisfying the requirements of
(b) must be submitted to the Agency prior to or together
with any reports, information, or applications to be signed
by an authorized representative.
Certification. Any person signing a document under
paragraph (a) or (b) of this section shall make the
following certification:

| certify under penalty of law that this document and all
attachments were prepared under my direction or
supervision in accordance with a system designed to
assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry
of the person or persons who manage the system, or
those persons directly responsible for gathering the
information, the information submitted is, to the best of
my knowledge and belief, true, accurate, and complete. |
am aware that there are significant penalties for
submitting false information, including the possibility of
fine and imprisonment for knowing violations.

(12) Reporting requirements.

(a)

Planned changes. The permittee shall give notice to the
Agency as soon as possible of any planned physical
alterations or additions to the permitted facility.
Natice is required when:
(1) The alteration or addition to a permitted facility may
meet one of the criteria for determining whether a
facility is a new source pursuant to 40 CFR 122.29
(b); or
The alteration or addition could significantly change
the nature or increase the quantity of pollutants
discharged. This notification applies to pollutants
which are subject neither to effluent limitations in the
permit, nor to notification requirements pursuant to
40 CFR 122.42 (a)(1).
The alteration or addition results in a significant
change in the permittee’s sludge use or disposal
practices, and such alteration, addition, or change
may justify the application of permit conditions that
are different from or absent in the existing permit,
including notification of additional use or disposal
sites not reported during the permit application
process or not reported pursuant to an approved
land application plan.
Anticipated noncompliance. The permittee shall give
advance notice to the Agency of any planned changes in
the permitted facility or activity which may result in
noncompliance with permit requirements.
Transfers. This permit is not transferable to any person
except after notice to the Agency.
Compliance schedules. Reports of compliance or
noncompliance with, or any progress reports on, interim
and final requirements contained in any compliance
schedule of this permit shall be submitted no later than 14
days following each schedule date.
Monitoring reports. Monitoring results shall be reported
at the intervals specified elsewhere in this permit.
(1) Monitoring results must be reported on a Discharge
Monitoring Report (DMR).

(2)
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frequently than required by the permit, using test
procedures approved under 40 CFR 136 or as
specified in the permit, the results of this monitoring
shall be included in the calculation and reporting of
the data submitted in the DMR.

(3) Calculations for all limitations which require
averaging of measurements shall utilize an arithmetic
mean unless otherwise specified by the Agency in
the permit.

Twenty-four hour reporting. The permittee shall report
any noncompliance which may endanger health or the
environment. Any information shall be provided orally
within 24-hours from the time the permittee becomes
aware of the circumstances. A written submission shali
also be provided within 5 days of the time the permittee
becomes aware of the circumstances. The written
submission shall contain a description of the
noncompliance and its cause; the period of
noncompliance, including exact dates and time; and if the
noncompliance has not been corrected, the anticipated
time it is expected to continue; and steps taken or
planned to reduce, eliminate, and prevent reoccurrence
of the noncompliance. The following shall be included as
information which must be reported within 24-hours:

(1) Any unanticipated bypass which exceeds any
effluent limitation in the permit.

(2) Any upset which exceeds any effluent limitation in
the permit.

(3) Violation of a maximum daily discharge limitation for
any of the pollutants listed by the Agency in the
permit or any pollutant which may endanger health or
the environment.

The Agency may waive the written report on a case-
by-case basis if the oral report has been received
within 24-hours.

Other noncompliance. The permittee shall report all

instances of noncompliance not reported under

paragraphs (12) (d), (e), or (f), at the time monitoring
reports are submitted. The reports shall contain the

information listed in paragraph (12) (f).

Other information. Where the permittee becomes

aware that it failed to submit any relevant facts in a permit

application, or submitted incorrect information in a permit
application, or in any report to the Agency, it shall
promptly submit such facts or information.

Bypass.

(a) Definitions.

(1) Bypass means the intentional diversion of waste
streams from any portion of a treatment facility.

(2) Severe property damage means substantial
physical damage to property, damage to the
treatment facilities which causes them to become
inoperable, or substantial and permanent loss of
natural resources which can reasonably be
expected to occur in the absence of a bypass.
Severe property damage does not mean economic
loss caused by delays in production.

(b} Bypass not exceeding limitations. The permittee may
allow any bypass to occur which does not cause
effluent limitations to be exceeded, but only if it also is
for essential maintenance to assure efficient
operation. These bypasses are not subject to the
provisions of paragraphs (13)(c) and (13)(d).

(c) Notice.

(1) Anticipated bypass. If the permittee knows in
advance of the need for a bypass, it shall submit
prior notice, if possible at least ten days before
the date of the bypass.

(2) Unanticipated bypass. The permittee shall
submit notice of an unanticipated bypass as

(14)

(15)

(d) Prohibition of bypass.

(1) Bypass is prohibited, and the Agency may take
enforcement action against a permittee for
bypass, unless:

(iy Bypass was unavoidable to prevent loss of life,
personal injury, or severe property damage;

(i) There were no feasible alternatives to the
bypass, such as the use of auxiliary treatment
facilities, retention of untreated wastes, or
maintenance during normal perods of
equipment downtime. This condition is not
satisfied if adequate back-up equipment should
have been _installed in the exercise of
reasonable engineering judgment to prevent a
bypass which occurred during normal periods
of equipment downtime or preventive
maintenance; and

(i) The permittee submitted notices as required
under paragraph (13)(c).

(2) The Agency may approve an anticipated bypass,
after considering its adverse effects, if the Agency
determines that it will meet the three conditions
listed above in paragraph (13)(d)(1).

Upset.

(a) Definition. Upset means an exceptional incident in which
there is unintentional and temporary noncompliance with
technology based permit effluent limitations because of
factors beyond the reasonable control of the permittee.
An upset does not include noncompliance to the extent
caused by operational error, improperly designed
freatment facilities, inadequate treatment facilities, tack of
preventive maintenance, or careless or improper
operation.

(b) Effect of an upset. An upset constitutes an affirmative
defense to an action brought for noncompliance with such
technology based pemmit effluent limitations if the
requirements of paragraph (14)(c) are met. No
determination made during administrative review of
claims that noncompliance was caused by upset, and
before an action for noncompliance, is final administrative
action subject to judicial review.

(c) Conditions necessary for a demonstration of upset. A
permittee who wishes to establish the affirmative defense
of upset shall demonstrate, through properly signed,
contemporaneous operating logs, or other relevant
evidence that:

(1) An upset occurred and that the permittee can identify
the cause(s) of the upset;

(2) The permitted facility was at the time being properly
operated; and

(3) The permittee submitted notice of the upset as
required in paragraph (12)(f}(2) (24-hour notice).

(4) The permittee complied with any remedial measures
required under paragraph (4).

(d) Burden of proof. In any enforcement proceeding the
permittee seeking to establish the occurrence of an upset
has the burden of proof.

Transfer of permits. Permits may be transferred by

modification or automatic transfer as described below:

(a) Transfers by modification. Except as provided in
paragraph (b), a permit may be transferred by the
permittee to a new owner or operator only if the permit
has been modified or revoked and reissued pursuant to
40 CFR 122.62 (b) (2), or a minor modification made
pursuant to 40 CFR 122.63 (d), to identify the new
permittee and incorporate such other requirements as
may be necessary under the Clean Water Act.

{b) Automatic transfers. As an alternative to transfers under
paragraph (a), any NPDES permit may be automatically
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(1) The current permittee notifies the Agency at least 30
days in advance of the proposed transfer date;

(2) The notice includes a written agreement between the
existing and new permittees containing a specified
date for transfer of permit responsibility, coverage and
liability between the existing and new permittees; and

(3) The Agency does not notify the existing permittee and
the proposed new permittee of its intent to modify or
revoke and reissue the permit. If this notice is not
received, the transfer is effective on the date specified
in the agreement.

All manufacturing, commercial, mining, and silvicultural
dischargers must notify the Agency as soon as they know or
have reason to believe:

(a) That any activity has occurred or will occur which would
result in the discharge of any toxic pollutant identified
under Section 307 of the Clean Water Act which is not
limited in the permit, if that discharge will exceed the
highest of the following notification levels:

(1) One hundred micrograms per liter (100 ug/l);

(2) Two hundred micrograms per liter (200 ug/l) for
acrolein and acrylonitrile; five hundred micrograms
per liter (500 ug/l} for 2,4-dinitrophenol and for 2-
methyl-4,6 dinitrophenol; and one milligram per liter
(1 mg/!) for antimony.

(3) Five (5) times the maximum concentration value
reported for that pollutant in the NPDES permit
application; or

(4) The level established by the Agency in this permit.

(b) That they have begun or expect to begin to use or
manufacture as an intermediate or final product or
byproduct any toxic pollutant which was not reported in
the NPDES permit application.

All Publicly Owned Treatment Works (POTWs) must provide

adequate notice to the Agency of the following:

(a) Any new introduction of pollutants into that POTW from
an indirect discharge which would be subject to Sections
301 or 306 of the Clean Water Act if it were directly
discharging those pollutants; and

(b) Any substantial change in the volume or character of
pollutants being introduced into that POTW by a source
introducing poliutants into the POTW at the time of
issuance of the permit.

(c) For purposes of this paragraph, adequate notice shall
include information on (i) the quality and quantity of
effluent introduced into the POTW, and (i) any
anticipated impact of the change on the quantity or quality
of effluent to be discharged from the POTW.

If the permit is issued to a publicly owned or publicly regulated
treatment works, the permittee shall require any industrial
user of such treatment works to comply with federal
requirements concerning:

(a) User charges pursuant to Section 204 (b) of the Clean
Water Act, and applicable regulations appearing in 40
CFR 35;

(b) Toxic pollutant effluent standards and pretreatment
standards pursuant to Section 307 of the Clean Water
Act; and

{c) Inspection, monitoring and entry pursuant to Section 308
of the Clean Water Act.

(Rev. 7-9-2010 bah)

(19)

(20)

(21)

(22)

(23)

(24)

(28)

If an applicable standard or limitation is promulgated under
Section 301(b)2)(C) and (D), 304(b)(2), or 307(a)(2) and that
effluent standard or limitation is more stringent than any
effluent limitation in the permit, or controls a pollutant not
limited in the permit, the permit shall be promptly modified or
revoked, and reissued to conform to that effluent standard or
limitation.

Any authorization to construct issued to the permittee
pursuant to 35 Ill. Adm. Code 309.154 is hereby incorporated
by reference as a condition of this permit.

The permittee shall not make any false statement,
representation or certification in any application, record,
report, plan or other document submitted to the Agency or the
USEPA, or required to be maintained under this permit.

The Clean Water Act provides that any person who violates a
permit condition implementing Sections 301, 302, 306, 307,
308, 318, or 405 of the Clean Water Act is subject to a civil
penalty not to exceed $25,000 per day of such violation. Any
person who willfully or negligently violates permit conditions
implementing Sections 301, 302, 306, 307, 308, 318 or 405 of
the Clean Water Act is subject to a fine of not less than
$2,500 nor more than $25,000 per day of violation, or by
imprisonment for not more than one year, or both.

Additional penalties for violating these sections of the Clean
Water Act are identified in 40 CFR 122.41 (a)(2) and (3).

The Clean Water Act provides that any person who falsifies,
tampers with, or knowingly renders inaccurate any monitoring
device or method required to be maintained under this permit
shall, upon conviction, be punished by a fine of not more than
$10,000, or by imprisonment for not more than 2 years, or
both. If a conviction of a person is for a violation committed
after a first conviction of such person under this paragraph,
punishment is a fine of not more than $20,000 per day of
violation, or by imprisonment of not more than 4 years, or
both.

The Clean Water Act provides that any person who knowingly
makes any false statement, representation, or certification in
any record or other document submitted or required to be
maintained under this permit, including monitoring reports or
reports of compliance or non-compliance shall, upon
conviction, be punished by a fine of not more than $10,000
per violation, or by imprisonment for not more than 6 months
per violation, or by both.

Collected screening, slurries, sludges, and other solids shall
be disposed of in such a manner as to prevent entry of those
wastes (or runoff from the wastes) into waters of the State.
The proper authonzation for such disposal shall be obtained
from the Agency and is incorporated as part hereof by
reference.

In case of conflict between these standard conditions and any
other condition(s) included in this permit, the other
condition(s) shall govern.

The permittee shall comply with, in additon to the
requirements of the permit, all applicable provisions of 35 .
Adm. Code, Subtitle C, Subtitle D, Subtitle E, and all
applicable orders of the Board or any court with jurisdiction.

The provisions of this permit are severable, and if any
provision of this permit, or the application of any provision of
this permit is held invalid, the remaining provisions of this
permit shall continue in full force and effect.
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EXHIBIT 2:
Post-Hearing Comments of Prairie Rivers Network and
Illinois Chapter of the Sierra Club, July 20, 2012
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PRAIRIE RIVERS NETWORK

1902 Fox Drive, Suite G
Champaign, lllinois 61820

217/ 344-2371
217/ 344-2381 fax

WwWWw.prairierivers.org

July 20, 2012

Via email to epa.publichearingcom@illinois.qgov

Hearing Officer Dean Studer

[llinois Environmental Protection Agency
1021 North Grand Avenue East

PO Box 19276

Springfield, IL 62794-9276

RE:  NPDES Permit No. IL0079481, Notice No. 5982c
Peabody Gateway North Mining, LLC- Gateway North Mine
Post-Hearing Comments

Dear Mr. Studer,

On behalf of the Prairie Rivers Network (PRN) and the Illinois Chapter of Sierra Club (SC),
we provide these post-hearing comments and recommendations on the proposed NPDES
permit planned to be issued to Peabody Gateway North Mining for discharges of alkaline
mine drainage and stormwater discharges into an unnamed tributary to Marys River and
unnamed tributary to Coulterville Lake in Randolph County, Illinois.  Prairie Rivers
Network is the state affiliate of the National Wildlife Federation, a non-profit organization
that strives to protect the rivers, streams and lakes of Illinois and to promote the lasting
health and beauty of watershed communities. Several of our members and members of the
[llinois Chapter of the Sierra Club, a statewide organization representing over 26,000
individuals committed to protecting the Illinois environment, live and recreate in the Marys
River and Mud Creek watersheds and would be adversely affected by the discharge of
pollutants that degrade water quality.

These comments are follow-up to the issues and questions we raised at the public hearing
held on June 20, 2012.

NPDES No. IL0079481
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Objections

As detailed below, we object to the issuance of this permit for the following reasons:

L.

IL.

II1.

IV.

The Agency has Failed to Fully Identify and Quantify Proposed Pollutant
Load Increases and the Potential Impacts of those Load Increases on the
Affected Waters and share the findings with the public as Required by 35
IAC 302.105 c) 2),f) 1) B) and f)3).

The Agency Has Failed to Demonstrate Existing Uses Will be Fully
Protected in accordance with 35 IAC 302.105.

IEPA has not Demonstrated that the Proposed Discharge will not Cause or
Contribute to the Violation of Water Quality Standards in Coulterville Lake
and the tributaries to Coulterville Lake and Marys River.

Illinois Antidegradation Rule, 35 Ill. Adm. Code 302.105 (c)(B)(iii) has also
not been satisfactory addressed in that alternatives for minimizing
increases in pollutant loadings (sulfate, chloride, iron, manganese, etc.)
have not been fully explored.

This permit should not be issued as it does not address entire scope of

anticipated modifications to permit site and operations and potential
cumulative impacts.

I

The Agency has Failed to Fully Identify and Quantify Proposed Pollutant Load

Increases and the Potential Impacts of those Load Increases on the Affected

Waters and share the findings with the public as Required by 35 IAC 302.105 c)

2),f) 1) B) and f)3).

It does not appear from the draft fact sheet, antidegradation assessment and draft permit
that a complete characterization of the proposed pollutant load to the receiving
waterbodies has been conducted.

For example,

¢ Both Marys River and Mud Creek watersheds are already adversely impacted
by coal mining discharges (Attachment A, Spartan Mine & Gateway Mine
Inspection Report 4-26-12), and consequently the Agency must assess the

NPDES No. IL0062189
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cumulative impact of this proposal in conjunction with impacts from other
permitted discharges in those watersheds.

e The draft permit does not take into consideration the potential additional
pollutant loading from the coal stockpiles to the underlying groundwater
given that a high water table is present.

e The draft permit does not fully consider the additional loading of pollutants
from pumping of the underground mine acres.

e The draft permit does not fully consider the additional loading of
phosphorus, important because Lake Coulterville, downstream of Outfall 002
is considered impaired due to high levels of total phosphorus.

[llinois’ antidegradation rules were designed to ensure the protection of existing uses of
[llinois waters, protect water quality and prevent unnecessary deterioration of waters of
the state. 35 IAC 302.105. Under these regulations, the Illinois Environmental Protection
Agency is charged with implementing the policy and in doing so, must assess any proposed
increase in pollutant loading that necessitates a renewed or modified NPDES permit. 35
IAC 302.105 (c)(2). Most importantly, the agency must also analyze the potential impacts of
these pollutant loadings on the affected waters, including the fate and effect of each
pollutant, to ensure full compliance with water quality standards and protection of existing
uses. Failure to do so is a direct violation of the regulations and grounds for appeal. The
antidegradation analysis must also show what pollution-minimizing alternatives were
considered by the applicant to reduce the impact of the new pollution sources.

IL.
The Agency Has Failed to Demonstrate Existing Uses will be Fully Protected in
accordance with 35 IAC 302.105.
The Illinois EPA has not identified and characterized the conditions and existing uses for
the unnamed tributaries receiving new mine and stormwater discharges from Outfalls 001
and 002 in violation of Illinois antidegradation regulations. Under Illinois's
antidegradation rule, applicants are required to include a characterization of the impacted
body of water in their permit application: "Identification and characterization of the water
body affected by the proposed load increase or proposed activity and the existing water
body’s uses. Characterization must address physical, biological and chemical conditions of
the water body." 35 Ill. Adm. Code 302.105 f)1)A). The IEPA Water Quality Standards
Section has stated numerous times that the Agency does not require any kind of
assessment of headwater-type streams, assuming they have very little aquatic life potential.
The importance of headwater streams is recognized by the scientific community. While
headwater-type streams may require different assessment methods, many do indeed have
important existing aquatic life uses that cannot be dismissed categorically as insignificant.
They are waters of Illinois, and they are subject to the same existing use rules, even if the

NPDES No. IL0079481
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existing uses are of a different type than for larger-order streams. The Antidegradation
Assessment states "The applicant conducted macroinvertebrate and fish surveys at several
stream sites in the area of the mine site.” Surveying streams in the area of the mine site is
not the same as assessing the streams which will be impacted.

Once existing uses are properly assessed, the agency must examine the impacts of the
proposed activity on those uses and determine whether existing uses will be fully protected
through issuance of an NPDES permit. Without evidence of existing use protection, the
agency must further condition the NPDES permit or refuse to issue. In light of the lack of
information on the streams that will be receiving discharge, this NPDES permit should not
be issued unless and until the Applicant or the Agency completes the studies necessary to
adequately characterize the conditions and existing uses of each of the streams required by
[1l. Adm. Code § 302.105.

111
IEPA has not Demonstrated that the Proposed Discharge will not Cause or
Contribute to the Violation of Water Quality Standards in Coulterville Lake and
the tributaries to Coulterville Lake and Marys River.

The permit proposes storm related discharges of wastewater from a 172.1 acre mine site
including pond overflow from runoff from: office buildings, parking lots, access roads,
surface area associated with mine portal, temporary coal storage areas, soil and
overburden stockpiles, mine pumpage associated with slope/shaft construction activities,
and pumpage from the underground mining operations to unnamed tributaries to
Coulterville Lake and Marys River. Because of the inadequate characterization of proposed
pollutant load increases mentioned previously in this letter, it follows that reasonable
potential analyses for pollutants of concern were not completed. The IEPA must include
limitations in the permit necessary to achieve water quality standards. Such limitations
must control all pollutants which will cause, have the reasonable potential to cause, or
contribute to an excursion above any state water quality standard. 40 CFR 122.44 (d) (1).

Despite this requirement, the appropriate reasonable potential analyses (RPAs) have not
been performed on the proposed pollutant loadings. The agency cannot postpone its duty
to perform the reasonable potential analysis (RPA) which must be done using data
representing all wastestreams likely contributing to the discharge (i.e. alkaline mine
drainage, mine pumpage, coal refuse disposal piles, and stormwater discharges). It must

perform the requisite analysis before issuing the final permit and set permit limits as
necessary to ensure compliance with water quality standards. 40 CFR 122.44.

Finally, additional permit requirements are necessary, considering the amount of coal and
dust and fines that will be present onsite and contributing to stormwater pollutants as a
result of coal and coal refuse management and disposal activities. Coal is known to have
many toxic, carcinogenic organic compounds. Some of them are collectively known as

NPDES No. IL0079481
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PAHs. This stands for polycyclic aromatic hydrocarbons of which 20 found in coal are also
on the ATSDR (Agency for Toxic Substances and Disease Registry) list. These compounds
are semi-volatile and adhere to particles. They are found in unburnt coal and coal slurry
and pose a threat to designated uses of the receiving waters. This permit should include a
monitoring requirement for PAHs at all outfalls.

IV.
Illinois Antidegradation Rule, 35 Ill. Adm. Code 302.105 (c)(B)(iii) has also not
been satisfactory addressed in that alternatives for minimizing increases in
pollutant loadings (sulfate, chloride, iron, manganese, etc.) have not been fully
explored.

Illinois Antidegradation Rule has not been satisfactorily addressed in the draft NPDES
permit in that alternatives for minimizing increases in pollutant loadings (sulfate, chloride,
iron, manganese, etc.) have not been fully explored. 35 IAC Section 302.105(c) (2) states
that in making the antidegradation assessment, "the Agency must: (B) Assure the following:
(iii) All technically and economically reasonable measures to avoid or minimize the extent
of the proposed increase in pollutant loading have been incorporated into the proposed
activity." Further, under 35 IAC Section 302.105(f) (1) "A permit application for any
proposed increase in pollutant loading that necessitates the issuance of a new, renewed, or
modified NPDES permit or a CWA Section 401 certification must include, to the extent
necessary for the Agency to determine that the permit application meets the requirements
of this Section, the following information : (D) Assessments of alternatives...may include: (i)
additional treatment levels, including no discharge alternatives; (ii) Discharge of waste to
alternate locations, including publicly -owned treatment works and streams with greater
assimilative capacity; or (iii) Manufacturing practices that incorporate pollution prevention
techniques."

Of critical concern is the potential impact of the proposed mine on the quality of water in
the Coulterville City Reservoir, which serves as a drinking water source for residents.
Outfall 002 discharges to a tributary to Coulterville Lake. As we describe below, there are
many alternatives which should be considered before any discharge to Coulterville Lake is
permitted. As the Antidegradation Assessment reports, the levels of pollutants typically
found in mine effluent are low: “Peabody collected water quality data for Coulterville Lake
in 2011. In mg/], the results were as follows: Sulfate 24.2: Chloride 5.9; Manganese 0.6
mg/l and Total Dissolved Solids 146.” Degradation of a public water supply should not be
allowed while there are viable alternatives. Under 35 IAC 406.202, no mine effluent
discharge should be permitted to Coulterville Lake as it likely to adversely affect that public
water supply.

A no-discharge option should be explored for the mine operation, especially for discharges

proposed for Outfall 002. For example, directing stormwater discharges to the Central
Cleaning Plant for reuse in coal washing should be explored. Stormwater collected in the

NPDES No. IL0079481
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sedimentation basins could be wused for mining operations including dust
suppression. Sedimentation basins could be sized large enough to hold all stormwater
runoff and be used to store and manage water until needed for onsite operations,
effectively creating a closed-circuit system. Any wastewater that was deemed unfit for use
due to poor water quality could then be stored in a concrete tank and treated with
chemicals to precipitate out pollutants. A more complete onsite water balance would help
develop this idea better and should be provided to the Agency for review.

Discharge of wastewater to alternate locations such as a larger stream with greater
assimilative capacity and which are not tributary to a public water supply should also be
considered.

Opportunities for improving the quality of the water proposed to be discharged to both
Outfalls 001 and 002 also need to be more fully explored. Certainly mine pumpage should
not be directed to Outfall 002 as it is currently indicated on page 3 of the draft permit. But
maintaining a steady flow which mine pumpage provides does allow for the use of
treatment methods such as biological treatment in wetlands and reactors which the
Antidegradation Assessment dismisses as infeasible due to “the intermittent nature of the
stormwater runoff.” Biological sulfate reduction can also be undertaken in the mine itself.
This option for reducing sulfate loadings should be explored (See Att. C-A Review of Sulfate
Removal Options for Mine Waste).

In addition, the Mary's River / North Fork Cox Creek Watershed TMDL Report “Mary’s
River TMDL” found at http://www.epa.state.il.us/water/tmdl/report/marys-river/marys-river.pdf
recommends BMPS for mine operations in order to reduce sulfate and TDS, the main
pollutants discharged from mining activities. Anaerobic wetlands, open limestone channels
vertical flow reactors, and sulfate-reducing bioreactors are the BMPs recommended for
mining activities in this watershed. These are appropriate BMPs to implement at Outfall
001.

While we strongly believe that no mine effluent should be directed to Coulterville Lake, we
note the following specific problems with the limits proposed for Outfall 002 in the draft
permit:

e As stated earlier, no mine pumpage should be directed to the lake.

¢ In the event [EPA allows discharge to the lake, TSS should be limited at all discharge
conditions on Outfall 002, as Coulterville Lake is already impaired for TSS.

e The AD Assessment states “All Public and Food Processing Water Supply water
quality standards will be met in the effluent. Increases in lake concentration of
chloride and sulfate will be in terms of a few mg/1.” While it is true that the limits at
Outfall 002 are set at the chloride and sulfate standards for Public and Food
Processing Water Supply as found at 35 IAC 302.304, the TDS limit isn’t. It should
be set at 500 mg/L.

NPDES No. IL0079481
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¢ A manganese limit should be set for all discharge conditions at Outfall 002, since
Coulterville Lake is already impaired for manganese. The limit should be set at 0.15
mg/L, the public water supply standard.

e Coulterville Lake is impaired due to phosphorus. Outfall 002 should contain a limit
on phosphorus at all discharge conditions, in line with the TMDL developed for
Coulterville Lake. According to the Lower Kaskaskia River Watershed TMDL Report
“Kaskaskia TMDL” (found at http://www.epa.state.il.us/water/tmdl/report/lower-
kaskaskia-river/lower-kaskaskia-report-final.pdf) the TMDL developed to address
total phosphorus levels in Coulterville Lake will likely remedy the elevated levels of
manganese. The Kaskaskia TMDL call for a 94% reduction in phosphorus loading to
the lake. Phosphorus limits should be set at the lake water quality standard of 0.05
mg/L phosphorus.

V.
This permit should not be issued as it does not adequately address cumulative
impacts due to the permitted activities and associated operations.
Peabody North Gateway Mining, LLC is seeking an NPDES permit for expansion of the
Gateway Mine to the north, including the addition of a new portal, airshaft, conveyor belts,
raw coal stockpiles, and sedimentation ponds. The coal brought to the surface through the
portal will be transferred to the Gateway Mine’s Central Cleaning Plant, similar to current
operations with coal from the South Portal. Proposed are two outfalls, one discharging to
the north into an unnamed tributary to the South Fork Mud Creek (dammed as the
Coulterville City Reservoir) and the second outfall discharging into the unnamed tributary
of Marys River presently receiving outfalls 002 and 003 from the existing Gateway Mine.

The NPDES permit for the Gateway Mine has been drafted, publicly noticed, and is now
under additional revisions due to additional modification to the mine site and operations.
It has been unclear from the start why these two portals and the preparation plant have not
been permitted together. Clearly the coal being extracted from the North Portal will be
sent to the processing plant, thereby contributing to additional pollutant loading to the
waterbodies identified and assessed during the Gateway Mine NPDES process. However,
the draft permit and antidegradation assessment did not reflect this. Now given the
opportunity to develop the North Gateway Mine into a no-discharge system with
stormwater runoff being collected and transferred for use at the coal processing plant, it
only makes sense to combine the facilities under one NPDES permit and adequately and
appropriately apply Illinois’ antidegradation regulations to the discharges that will result
from the proposed operations.

k 3k ok k%
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Additional questions that were not answered adequately at the public hearing
include:

1)

2)

3)

Gateway North mining activities are proposed to occur within the watershed of
Coulterville Lake. (See Attachment B) Under the Safe Drinking Water Act, what is
the IEPA’s policy with regards to pollution prevention within the watershed of a
public water supply?

Why isn’t the Outfall 002 limit for total dissolved solids set at the Public and Food
Processing Water Quality Standard given that the receiving stream flows into
Coulterville Lake, a public drinking water reservoir?

Why isn’t a manganese limit applied to the Outfall 002 discharge? Manganese is
often found in disturbed earth, including soil, and subsoil rock layers including but
not limited to coal. The Kaskaskia TMDL report states it is likely that the main
source of manganese to the reservoir is through lake-bottom sediments and
watershed erosion. Manganese levels in the stormwater runoff proposed to be
discharged to Outfall 002 should be limited to 0.15 mg/L to protect the public water
supply use of the lake.

k 3k ok ok kx

In conclusion, based on the grounds presented in this letter, the Agency should modify the
Peabody North Gateway Mining, LLC NPDES permit for their North Gateway Mine site in
order to facilitate a no-discharge mining operation. We appreciate your consideration of
our comments.

Sincerely,

e L.M{

Traci L. Barkley
Water Resources Scientist

Cindy Skrukrud
Clean Water Advocate
llinois Sierra Club

NPDES No. IL0079481
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Attachments:

Attachment A: Spartan Mine & Gateway Mine Inspection Report 4-26-12
Attachment B Coulterville Lake_Source Water Assessment Program factsheet
Attachment C: A Review of Sulfate Removal Options for Mine Waters

CC:  Peabody North Gateway Mining, LLC
c/o James Tolen
7100 Eagle Crest Boulevard, Suite 100
Evansville, IN 47715-8152

NPDES No. IL0079481
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Attachment A:
Spartan Mine & Gateway Mine Inspection
Report 4-26-12



Electronic Filing - Received, Clerk's Office, 11/02/12
*ARFFFPCB2013-021 *****

Land Reclamation General Inspection Report
Minois Department of Ninoral Resourees
Office ol Mines and Mincrls
One Natural Resources Way
Springlicld. tL 627021271

hispector/(#): 42 - Tun DeVarde  Iaspection Date: 04-03-12  LustInspect Date: - N/A
Company/Mine Name:  Peabady Counlterville Masing 1.LC.. Gateway, CCP Unit No: - 1098
Company/Mine Name:  Alpena Vision Resourees, LLC - Spartan Mine ___UnitNo; 1097
Permit No(s).:  Unit J098: 51.53.160, 223 Counly(ies): Randolph -

Permit Nogs).r Unit 1097: 52 ~ County(iesy: _ Randoiph )

Locaton/Address: Coulterville )
Type of Operations:  Underground o Type ol Inspection 1 Citizen Complaint
Rep. on inspection: Grady While (Peabody) ] Ground Conditions: Dryving

Parimicter Cheek List:

L Field Deasion R Support Facilities

2. Topsoil 9. Prime Farmland

3. Hydrologic B3alanee 0. High Capability Land

4. Coal & Non Coal Wastes 1. Blasting

£ Backfilling & Grading X 120 Other:  Citizen Complaint
0. Revegetalion 13, Sign & Markers

7. Roads 140 OfF-Site Impaet

Comments or Actions:

The parpose al’ this inspeetion was ta invesnigate the alleged impacts W the water gquality of Mary's River
as o resull af nearby coal mining related activities. Present Tor this inspection were representatives of the
INNRC Office of Mines and Minerals, Land Reclamation Division.  These incladed. Viekie Broombead.
Stall flydrologtst and Tin DeVardo. Fickd nspector assigned 1o these mines. Also present was Mr. Brian
Perbin, ol the Prairie Rivers Network who requested this state inspection. Mr, Girady White, a Peabody
representative accompanied us on those propertics controlled by Peabody Coulterviile Mining 1LLC.
There was no representative present on behall ol Alpena Visionr Resources, LLC. These inspections were
made without giving any advance notice 10 the companics.,

Two distinet companies have discharpes into Mary’s River upsircam ol where Me. Perbix observed the
vrange streambed conting and surfice scum deseribed in his March 9, 2012 cmail requesting this stale
in¥pection. Sue the witiched map detineanag the permitted lands for the Peabody Coulterville Mining
LLC. Gateway Mine and Alpena Vision Resources, L1.C, Spartan Mine.

We ity met Mr. Perbix in Coulterville, before proceeding 1o the Gateway Miae. Upon iriving at the
enbrance, we stopped at the manned gaard oflice and announced who we were ad the purpose of our
visil. The seeurity olficer ask us come inside and o read and sign (he hazard iraining form while he
contacted the main office. Shartly therealier. Mr. Grady While with Peabody met us. | bricty explivned
1o Mr. White why we were here, Mr, Perbix cequested 10 go 1o the NPDRES Outlalls that report 10 Mary's
River. namely 0020003 and D08, An il point we procecded 1o Oufalls 002 and 003,
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Bath 002 and 003 e at the castern toe of (he Cell No. 2 embankment within Permit No. 160, They
colleet runolT from the out slope of Cells No's. 2 and 3. The ewbankiment structure is constructed of soil
mitterial and ix well vegetated. No refuse contet water reports o these outlalls, Outfall 002 had an
almost impereeptible discharge, making it difficult @ eaplure in the test lube. The efMuent was elear and
had a field pll of 7.0 as measured with the THach Kit. No faboratory sample wis 1aken at this lacation.
Outlall 003 was nocdischarging an 1his dote. A this pointwe proceeded o Outdall 008,

Ownll DOR is located at the southernmest extent ol the Gatewiy Mine complex and is tn Permin No. S3.
[t reecives rumofi* from the Reareulation Lake. 10 was dischirging at an estmated 3 gpns and had a Tiekl
pheof 7.5 as measured with 1he Hach Kit. A $00 ml sample was tiken at shis location. I will he tested
tor the Tollowing parameterns reguired in the NPDIES permit: pll, Tolal Suspended Solids, Tatal Dissolved
Sehds. Alkahnity. Acidity. Chlarides. Sulfates and Total fron.  Sampling ac this location withow
disturbing the stream bed was difficalt given the Tow level of discharge.  Some orange staining and
discoloration of the riprap at and near the vutfall wis observed. The streambed itsell did not exhibit much
discoloration in the immediate urca just downstream ol the outlall. This concluded ovr inspeciion of the
Peabody Coulterville Minimg LLC, Gateway Mine,

We then moved ta Alpena Vision Resources, LLC. Spartan Mine, \We started this inspection al NPDES
Outladt 003, There was no discharge oceurring on this date. This Sediment Pond. known as 32-01. is a
two cell pond. “The upstream pond is cell A and the downstweam pond is cell B foutlall 001], \We then
procecded south 1o vaey's River. downstream of Qutlall 00 1.

The Tirse stream sample was faken at N3RIS640. WRO.64853 and denoted as. “Mary's River -
Downstream.”™  Sce attached map delincating all Mary™s River sappling locations [also shown s the
approxinmite inspection path alang Mary™s River as noted by the greea dotted line]. A 500 ml sample was
aken at tis Tocation " 1 will be analyzed for the following parmnelers required in the NPDES permit:
pll Total Suspended Solids. Tawl Dissolved Solids, Alkalinity, Acidity, Chlorides. Sullates, Total lron
and Manganese. Sampling at this lacation without disturbing the stream bed was difficult given thie low
tevel of discharge. Field pliwas measured with the [lach Kit at 6.0. Orange scom was observed on Ihe
witler surfaee and whal appears to be iron precipilinte wirs prevalent on the stream sabstraie,

The next streans observation wias mitde at NS IST702, WKY.64629.  Fietd pll was measared with the
ilach K at 6.5, No luborutory sample was ken.  The water had an orange coloration and iron
precipitate was agiin noted on the stream substrate.

The seconed streans sample was taken at N3K 13733, WRO.64536 and denoted ax, “Mary™s River -
Midstream.™ A 300 ml sample was faken at s tocation"! 1 will be malyzed for (he same parameters
ontlined in (he first strei sample narrtive. Field plowas mcasured with the Hach Kitat 7.0, Wacer
color and snbstrate obgervations were consistent with that noted at the previous 1wo lacalions,  Scee
attached dowastream and upstremn photographs iken al this location.

The next stream abservittion was nude ot N3RTSR12, W89.04347, Field ptl was measiured with the
Hach Kiv at 7.0, No Jaboraory sample was taken. The water had an orange coloration and iron
precipitate was aganm noted on (he stream subsirate.

The third aud Tinal stream siumple was aken ot N3R1S876, WRO.64268 and denoted ax, “Mary s River -
Upstream.”™ A 300 ml sample was taken at this location."! Tt wi) be analyzed for the same pagameters
outhined i the Tiest stream swple narrative. Field pllwas measueed with the Tlach Kita 7.0, Waler
color and subsumte observalions were consisient with thar noted at (he previous locations.
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We continued walking i the Mary's River streanm channel or the outside levee ol the cast perimeter diteh
ot the Spartan Mine until we reached the Galeway Mine Outlall 008, A1 this point we continued
northward.  Reclamation work dane last fall wis observed and discussed during (the remainder ol the
mspection. The majority of that werk focused aa the cast perimeter diteh. the mreclsimed pant of the
cast reluse slope. the haul road corridor, a portion of 1he top ol the refuse pile and o rraw band along
the east access road. See attached map delineating those areas.

Laboratory rexuhis Tenve since been reecived and are included with this inspeetion report.

[(] Al samples were collected by Tiny DeVardo an the locaion indicated in this report. Gach sample was
collected il x1ored in a new. clean 300 mi plastic botde and labeled accordingly. All samples remained
i my possession until (hey were relinquished o the Beoton Analytic Laboratory on April 03, 2012 m
3:00 PM. The laboratory is located it 503 B Main St Benton, 1L, 62812,
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General Reference Map Showing Permit Numbers and Boundaries
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lllinois Department of Natural Resources
Office of Mines and Minerals
Analytical Laboratory

™= 503 E. Main St. Benton, 1162812 Chad Parker, Chemist
Ll Ph: £18-439-9111 Fax: 6184388111 Kryslal Pankey, Chemist
DEPARTMENT OF . S
NATURAL e-mail: chad.parker@tllinois.gov Ashley Thomas. Lab Intern
RESOURCES
Project/Site Gateway / Spartan Citizens Complaint Inspection

Nivision/Contacl OMM / LRD Tim Devardo

Received Date  4/3/2012

4/5/201214/5/2012|4/5/2012| 4/5/2012 | 4/3/2032|4/4/2012| 4/4/2012(4/4/2012|4/4/2012

Sample Chloride| Sulfate | Yron |Manganese H TDS [Alkalinity|Acidity TSS
Outall 008 174.3| 7827 3.32 7.460 1566 321.6 0.0 48
Mary River- DS 106.5) 1491.3] 58.52 33.35] 6.257 2524 53.5 143.6 30
Macy River- MS 112.5| 1035.2 7.56 15.70f 6.930 1846 158.1 0.0 23
Mary River- US 122.2|  835.0 1.07 13.34] 6.925 1684 205.4 0.0 11
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Attachment B:
Coulterville Lake Source Water Assessment Program
Factsheet
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Source Water Assessment Program Factsheets

[ communty
Select Water System Type ¥ = ‘

Select Counly
-v! Search County

== Or -

N | coutterville Search Fadiity Name
Enter any part of 2 Facility Name! - |

COULTERVILLE v | Select Water System
Search Resuits s n i

To view a summary version of ihe completed Source Water Assessmenls, you may search our records by county or
public water supply name. This sumimary informalion describes perlinenl sub-seclions of each completed
assessment including: imporiance of Source Water: Susceptibility to Contamination Determination; and
documentation/recommendation of Scurce Water Protection Efforts. However, summaries of Source Waler Proteclion
Efforts have not been documented for non-communily water supphes. It should be noted that (hese Source Water
Assessment sumimaries are presenied in stnct compliance with llinois EPA's securily policy on the release of
sensitive informalion. Therefore, all locational data and maps pertaining to wells, aquifers and/or surface waler
intakes have been removed. To obtain a comiplele version of the Source Waler Assessmenl Repon. please contact
your local waler supply officials.

Water Percentages:

Surface Water % Surface Water Purchase % Ground Water %
100.00 0.00 - 0.00

Importance Of Source Water;

Drinking water for he Village of Coulterville, lilinois (Facility No. 1570150} is supplied by (he Caulterville community
waler supply (CWS). Coullervilte Reservorr acts as (he source of this drinking water. Coulterville operates a surface
water intake (IEPA #60056) in the lake drawing an average of 179,100 gallons per day. This inlake has one port at a
{ixed depth in the laka. Coullerville provides waler 1o approximately 515 service conneclions and an estimaled
population of 1,100 people in Randolph County.

Source Of Water Supply:

The Coulterville Reservoir is tocated wilhin Randolph County and has a small, predominanlly agricullura) watershed
of 5,366 acres. The watershed, featured in Figure 1. includes one main slream, a tnbutary lo the South Fork Mud

Ground Water Purchase % Ground Water UDL®
0.00 0.00
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Creek, which feeds into the lake. The lake was crealed in 1942 by damrning and subsequenlly flooding porlions of a
tnbutary to the South Fork Mud Creek and has a surface area of 27 acres. There are no major cthies or urban areas
within the watershed.

Well Data For This Facility:

No Data
Intake Details;

[ntake 1D
IN60056

Source Water Quality:

The overall resource quality of (he lake is considered good. Results from (llincis EPA’'s 1999 Ambienl Lake Monitoring
Program indicate the unireated raw water supply has had low Jeve! detections of the pesticide compound atrazine.
These detections are well below the Drinking Waler Standard, set at 3 pans per billion (ppb). Atrazine is a widely
used seleclive herbicide for control of bioadleaf and grassy weeds in crops such as corn. Atrazine is fairly persistent
and highly mobile in soils and water. (As a result, atrazine is often found in surface walers, and in some cases
groundwater, in areas where it is used extensively.) The water supply bas installed equipment to add powdered
aclivated carbon (PAC), when necessary, to reduce levels of atrazine in (he finished water. In general, inorganic
parameters meet Public and Food Processing YWaler Supply Standards. These standards apply to Waters of the
State al the point of wilhdrawal for realmenl and distribulion. Manganese levels are slightly elevaled, bul not unusual
for surface walers in lilinois. Walters nol atlaining water quality standards wilh technology-based controls alone (e.9.
waler qualily imited) must be identified in accordance with Seclion 303(d) of the Federal Clean Water Act (CWA).
Waler body segments (streams) within this walershed are included on the 303(d) list. An explanation of how water
body segmenls are raled can be found in the document entitled “Guidance For Developing Watershed
Implemeniation Plans In lllincis”, available from the Watershed Management Section. For infarmation pertaining to
the water bodies or waltersheg discussed (n this facisheel. refer lo the CWA Section 303(d) list: Iilinois’ submittal for
1898. Informalion pertaining to this program, designated stream segments and this gocument can be obtained by
contacling the Walershed Management Seclion of the Bureau of Water al 217/7§2-3362.

Finished Water Quality:

Finished water quality data is available at USEPA’s website htlp:/fwww.epa.gov/salewater/data/geldata.himl. This
data includes tables of monitored parameters and any contaminants detecled. including any health advisory
information, drinking waler standards. or maximum conlaminant levels (MCLs). This data is also available in Lhe
Consumer Conlfidence Report supplied by the Coulterville CWS 10 its custiomers,

Potential Sources Of Contamination:

Description Watershed 1D Stream Scgmen
INTAKE (60056) RESERVOIR

Source

The phrase polential source is expressly used here to describe sources exisling in possibility or having the capability
of becoming a source of conlamination. Figure 1 shows the locations of known potential point sources of
contamination. The term poinl source is used to distinguish it from the lerm nonpoint source. Nonpoint source
pollution is lhe diffuse, intermiltent runoff of pollutants from vanous sources. The names of potential point sources of
contamination idenlified in Figure 1 are listed in Table I. The sites listed in Table | are considered polential sources
of conlaminalion due ta: the nalure of the activily; {the availabilily of data in electronic databases; and their geographic
proximity to lhe source waler prolection area. These are divided inlo seven different lypes that are classified by the
following abbreviations: CU = cleanup (siles thal are actively doing eleanups); CERCL = Comprehensive
Environmental Response, Compensalion, and Liability Act (CERCLA) site; LF = landfill; NPDES = Nalional Pollutani
Discharge Elimination System discharge poinl; RCRA = Resource Conservation and Recovery Act site, LU =
Leaking Underground Storage Tank (sites with leaking underground storage tanks that have not received a No
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Further Remediation letter): and TRI = Toxic Release (nventory site (a sile that has had a toxic release 1o a receiving
siream or publicly owned treatmen( works).

Figure 2 illustrates the land cover within the walershed. indicating areas that may contribute to nonpoint source
pollution. Nonpeint source pollubon i$ the diffuse, intermittent runoff of pollutants from various sources. Precipitation
moving over and through the ground picks up pollutants from these sources and carries them into rivers, lakes, and
groundwaler. Major aclivities that contribute 1o [inois” nonpeint sotirce poliution probiems are agriculture,
construclion erosion, urban runoff. hydrologic modifications, and resource extraction activities. Figure 3 shows
mining activities within the Couiterville Reservoir Watershed. Wilhin (he 5,366-acre watershed, the percent of land
cover is composed of. 45% agricultural, 0% urban, 4% transpocdation, 40% forest/grasslands, and 11%
water/wetlands.

Potential nonpoint source contaminants of concern include walesborne palhogens such as Cryptosporidia.
Leptospira, E. coli, Giardia, and {ecal coliform. as well as mitrogen and herbicides such as atrazine. Cryptosporidia
and Leptospira are single cell disease causing parasites that live in wildlife, livestock and domestic animals. If these
animals live near bodies of waler they may serve as carriers of these parasites. Figure 4 shows estimated wildlife
and livestock density information for refevant counlies in the walershed. Livestock densilies are based on acival
numbers of catlle, hogs. sheep, goats and horses per county; wildlife densities are based on the estimated number of
whitetail deer per counly. Due to their ability 1o adapt to different environments, whitetzil deer are 2 good indicator of
wildlife density on a countywide level. See hiip://wwvr.epa.gov/iogwdw/ for more information on

Cryptosporidia. Figure 5 shows eslimaled alrazine usage In the watershed area, illustrated in pounds per square
mile.

Table |
MAP D FACILITY NAME SOURCE CLASS
1 COULTERVILLE WTP NPDES

Dala and information used in the maps supplied with this fact sheet were obtained from the following sources:
Transportation, Rivers, County Boundary. Land Cover, and Wildlife Density from lllinois Bepariment of Natural
Resources, CERCLA and RCRA siles from U.S. Environmental Prolection Agency’'s Envirofacts Database, Herbicide
and Nitrogen Usage from U.S, Geological Survey, Livestock Densities from U.S. Department of Agriculture, TRIL
NPDES, LUST Sites, Cleanups. Landfills, Watershed Boundaries, and Intakes provided by (Hinois EPA.

Site Data For This Facility:

No Data

Susceptibility To Contamination:

lliinois EPA considers all surface waler sources of community waler supply to be susceplible {o potential pollution
problems. Hence, the reason for mandatory treatment for all surface water supplies in fllinois. Mandalory \reaiment
includes coagulation, sedimentation, filtration, and disinfection.

Source Water Protection Efforts:

In 1992, a watershed commitiee was formed lo address pesticide concerns in the Coullerville Reservoir, particularly
atrazine. In 1994 {0 1996. Coulleiville parlicipated 1n a Voluniary Alrazine Momitoring Program. sponsored by the
Ciba-Geigy Corporation. Resulls of this tesling were similar (o llinols EPA’s, and are available from Ciba-Geigy. In a
nalional effon 1o ensure adequate protection againsi groundwaler contamination from the herbicide atrazine, USEPA
made significanl changes to the atrazine use label in 1890. It is a viclation of law Io apply, mix, of load alrazine within
50 feet of any well, including waler wells, irrigation wells. liveslock water wells, abandoned wells or sinkholes. In
1992, the atrazine label was further amended to prolect surface walers by requiring a 200 foot application setback for
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takes and reservoirs |n addition, ihere is a 66 fool setback from any point where field surface water runoff enlers a
stream or river A concerted effort to incorporale besl management praclices for atrazine applications is on-going, an
atrazine BMP document is available {rom Novartis Crop Protection. or by contacting the Illinois Fertilizer & Chemical
Association at (800) 892-7122. In order to help farmers in adopting sound agricultural praclices the llhnois Councii on
Best Managemeni Praclices {(C-BMP) was formed The Council is a coalihon of agribusiness and agricultural
producer organizations wilh the suppeor of the University of lllinois Extension and serves as a clearinghouse on
current research 10 prolect water qualily in lllinois. The Council also provides information and support to local
walershed groups to help implement sound water quality iniliatives and can offer educational assislance and help
facilitale the technical and financial resources needed Lo carry out water qualily objectives. £or more information on
BMPs, please refer 1o the website at hitp:/fwww clic.purdue.edu, as well as "A Guide to lllinois Lake Management”
available from Illincis EPA. The llhnois Agronomy Handbook should also be used as guidance in implementing BMPs.
For more information on C-BMP contact Dr. George Czapar, Springfield Exiension Center, P.O. Box 8199,
Springfield, IL 62791, email: g-czapar@uiuc.edu. ln an effort to minimize the impact of livestock facilities on water
resources on a statewide basis, livesiock facilities are now regulaled under the Livesiock Management Facilities Act.
This legislation 1s designed to keep lllinois’ hvestock indusiry produclive and environmentally responsible by
eslablishing requirements for design, construction, operation and management of livesiock facilities and wasle-
handling structures. Delaited information on the Livestock Management Facilities Act may be found al the website
bltp:/fwww.agr.stale.il.us In adddion, further walershed proteclion effonis and priorities of (he IHinois EPA lliiols
Depariment of Agricullure, lllinois Department of Natural Resources, U.S. Department of Agriculture’s Natural
Resources Conservation Service, U S. Army Corps of Enginears, and The Nalure Conservancy are described and
illusirated at the website: http.//mww epa.state.il.us/waler/unified-watershed-assessmentfindex.biml.
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Attachment C:
A Review of Sulfate Removal Options for Mine Water
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A REVIEW OF SULFATE REMOVAL OPTIONS
FOR MINE WATERS

R.J.Bowell

SRK Consulting, Windsor Court, 1 Windsor Place, Cardiff CF10 3BX,
Wales

Abstract

Sulfide oxidation is a common phenomenon associated with many
mined ore bodies and extracted or processed waste. Where the products of
these chemical reactions can enter a water body the result is often a reduc-
tion in water quality through the increase of acidity, metals and dissolved
sdlts. Due to an attributed lower environmental impact the release of sul-
fate has received little attention in many regulatory jurisdictions when
compared to control of dissolved metals or acidity. Consequently the lit-
erature on sulfate removal from mine waters is comparatively small when
compared to metal control despite the use and development of several
technologies to reduce sulfate and total salt loadings. Sulfate control lev-
els are based primarily on the secondary drinking water recommendations
of approximately 500 mg/L, based on the laxative effect of high magne-
sium sulfate concentration.

Sulfate control in mine waters primarily follows one of two methodolo-
gies, (1) Removal through membrane separation of salts from water; (2)
Removal of sulfate by salt precipitation through ion exchange, permeable
reactive barrier, biological reduction or formation of insoluble mineral pre-
cipitate.

These approaches are reviewed within this paper and an economic and
technical comparison made between the available technologies. Based on
demonstrated technology and economic benefits the most promising tech-
nologies to date are biological sulfate reduction, SAVMIN, and GYPCIX.
At sulfate concentrations less than 2000 mg/L the limestone/lime process
is an effective low-cost or pre-treatment removal option for sulfate. As
with any mine water treatment option site-specific conditions will control
the most suitable option for a particular mining operation.
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1. Introduction

Acid rock drainage mechanisms involve the oxidation of sulfide miner-
als and can lead to highly acidic, metal-rich waters with high sulfate con-
tent. However sulfate has a potential corrosive and purgative effect
(AWWA, 1999). Waters rich in sulfate also have a high scaling potential.
In South Africa, for example, it is estimated that 75% of gold mines have
scaling processes essentialy related to saturation of water with respect to
CaS0, (Juby, 1989). Increasingly sulfate is being considered as one of the
more significant long term water quality issues for mining operations and
process plants, particularly in countries with problems of fresh water sup-
ply such as South Africa and Australia (Bosman, 1985; Maree €t al.,
1989; Adlem et al., 1991; Du Plessis and Swartz, 1992; Everett et d.,
1994; Bowell, 2000; Geldenhuys et al., 2001; Y ounger et al., 2002).

Thisinvited review will assess the options available for sulfate removal
from mine waters and discuss an economic and technical comparison made
between the available technologies

1.1 Sulfur hydrogeochemical cycle

Sulfur occurs in a number of oxidation states of which only three, the -2
(sulfide), O (native sulfur) and +6 (sulfate) are considered stable in nature,
with sulfate the dominant aqueous sulfur species found in most aerobic
geochemical systems (Chappelle, 1993). The dissolved concentration of
sulfate in mine drainage appears largely to be controlled by the solubility
of gypsum (~2.3 g/L CaS0O, assuming no other interactions). This solubil-
ity generally equates to ~ 500 mg/L Caand 1800 mg/L sulfate (Figure 1).

The actual mechanisms involved
in sulfide oxidation are complex
and reviews have been published
elsewhere  (Nordstrom,  1982;
Kleinnmann and Pacelli, 1991).The
most common source of sulfate re-
lease is oxidation of FeS,. Pyrite
and/or marcasite generate the
acidity of the mine waters and
simultaneoudly supply large quantities of Fe and sulfate, for example, one
tonne of ore with 1% pyritic sulfur can produce over 15 kg of ochre and 30
kg of sulfuric acid.

On weathering, sulfides can either release al sulfate or only a portion
and form secondary salts, such as halotrichite. These mineras are highly
soluble so can represent an instantaneous source of sulfate-rich water upon
dissolution and hydrolysis. (Cravotta, 1994; Alperset a., 2003).
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Sulfate reduction has been identified to occur in sediments (Fillipek and
Owen, 1980) natural wetlands and in mine waste (Kleinmann and Pacelli,
1991; Benner et a., 2002) and in natural gas reservoirs at low and high
temperatures (Trudinger et al., 1985). Over time in these locations metal
and sulfate concentrations have been observed to be lower and pH in-
creases to pH 7-8. The activities of sulfur species may be directly or indi-
rectly associated with the metabolism of microorganisms (Gould et a.,
1994). Indirect activities include the dissolution of the minerals under
acidic conditions that result from microbial metabolism, mineral precipita-
tion in anaerobic environments, adsorption to microbes and the formation
or disassociation of organometallic and arsine complexes. Direct metabolic
activity requires minerals as either soluble trace element within the cell
metabolic activity or to serve as specific oxidizing substrates, electron do-
nors/acceptors in the oxidation reduction activities.

1.2 Regulatory Control, Sulfate Corrosion and Toxicity

The accumulation of salts such as calcium sulfate in waters limits the
number of cycles of reuse of water on a mine site and creates environ-
mental problems if discharged (Sayre, 1988; DWAF, 1989). This is par-
ticularly a problem where mining is active in semi-arid to arid environ-
ments such as western USA, southern Africa, the Middle East, Central
Asia, parts of Australia and southern Europe. Demand on available water
in some places is such that much of the water isrecycled. For examplein
South Africathe average TDS of discharge water in the Rand Water Board
Area has risen from approximately 130 mg/L in 1935 to in excess of 1000
mg/L in 1980 (Heynike and McCulloch, 1982). Although not toxic in it-
self elevated sulfate (concentrations above 600 mg/L) in drinking water
has been observed to result in a purgation of the alimentary canal (WHO,
1996). Where high magnesium or sodium corresponds with high sulfate a
laxative and/or dehydration effect has also been reported (WHO, 1996).

Increasing concern has led to the introduction of recommended guide-
line values, rather than standards, for sulfate and TDS in groundwater and
effluent discharge (Table 1). These typically are based on USEPA or
WHO guidelines as to the maximum concentration of a particular chemical
constituent in drinking water or water utilized by livestock or for irrigation
and generally recommend no more than 500 mg/L sulfate (WHO,1996;
Sayre, 1988; DWAF, 1993; Flanagan, 1990; USEPA, 1999, 2002).
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Table 1: Recommended maximum Sulfate levels, in mg/I

Country Sulfate
USA effluent 500
Canada effluent 1500
EU guide limit 1000
DWAF effluent (South Africa) 600
Australia 1000
WHO guideline for drinking water 250

References: WHO, 1996; Sayre, 1988; DWAF, 1993; Flanagan, 1990;
USEPA, 1999, 2002

2. Treatment options and selection

Information on the treatment options presented was obtained from pub-
lished and unpublished sources from Europe, South Africa, Australia, and
the USA. The various approaches are discussed under two broad cater-
ogories;, Membrane removal and Sulfur precipitation. A tabulated sum-
mary of each of the processes is presented in the appendix and are based
on previous compilations by Bowell (2000) and Lorax (2003).

3. Membraneremoval of sulfate
Membrane removal of sulfate utilizes three possible methods; reverse
osmosis, electrical dialysis and filtration.

3.1 Reverse Osmosis

This process replies on a semi-permeable membrane which separates a
strong solution and a dilute solution. The greater the concentration differ-
entia across the membrane, the higher the tendency for water to permeate
to the concentrated solution. This hydraulic force is the osmotic pressure
of the system. In reverse osmosis an external hydraulic pressure is applied
to the saline brine thus forcing water through the membrane against os-
motic pressure.

In the case of brine concentration of ~ 30 g/L osmotic pressure is around
25 bars. Where water is low in calcium (<100 mg/L) and sulfate (<700
mg/L), conventional reverse osmosis can be used, although at higher con-
centrations scaling will occur. Modified processes have been proposed in-
cluding seeded reverse osmosis (SRO) (Harries, 1985) and special reverse
osmosis has been developed to treat mine waters (SPARRO) in South Af-
rica (Chamber of Mines Organization, 1988).

Seeded Reverse Osmosis (SRO) actively promotes precipitation of
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CaS0, prior to membrane treatment, reducing the corrosion of the mem-
brane walls and fouling by salt precipitation. This pre-treatment method
involves a suspension of seed crystals introduced into the effluent via re-
cycling of waste slurry. This crystal slurry is approximately 10% solids
and atubular reverse osmosis (TRO) system is required because hollow fi-
bre systems are unsuitable because of fouling. A number of disadvantages
exist with SRO despite high salt and water recovery and reduced costs.
Energy consumption is high; there is poor control of CaSO, seed and seed
solution controls.

Redevelopment of the SRO process led to the patent of the Slurry Pre-
cipitation and Recycle Reverse Osmosis (SPARRO) process (Pulles et al.,
1992). Extensive pilot plant test work has been undertaken and included
the precipitation of metals by increasing effluent pH to 10 as a pre-
treatment step. This is followed by cooling, filtration and readjustment of
pH 5-6 for protection of the membrane process. A pilot plant for SRO has
been operated in South Africa for 5000 hours and had a 96% water recov-
ery reducing sulfate from approximately 6600 mg/L to 150 mg/L A water
recovery of over 95% has been demonstrated by pilot studies. A problem
observed during pilot operation of the process was difficulty in maintain-
ing a flux rate of 550 L/m?/d due to fouling of the membrane, most likely
due to suspended SiO, particles.

Laboratory testwork for a lower pressure RO circuit have been pub-
lished (Everett et a., 1994). At pressures of ~ 600 Kpa, at least 80% re-
covery of water was achieved. Severa pre-treatment steps have been pro-
posed in order to extend membrane life. This includes chlorination to
remove bacteria, water softening to buffer pH and ion exchange to reduce
salt loading.

3.2 Electrodialysisand Electrodialysis Reversal (EDR)

This process uses direct electrical current across a stack of alternating
cation and anion selective membranes. In the effluent, anions are attracted
to the anode but cannot pass through anion-impermeable membranes and
are thus concentrated. Cations move in the opposite direction and are im-
peded by cation-impermeable/anion-permeable barriers. The initial con-
tainer has thus been deleted of salts and the cleaned water can be extracted.
By the use of current reversal the process is greatly improved. The anode
and cathode can be periodically changed as can the effluent and clean wa
ter channels. This reduces potential for membrane fouling and facilitates
regeneration of the membrane by self-cleaning. A major advantage of EDR
over other RO techniques is that the system is not sensitive to effluent
temperature or pH. Capital costs are reduced as are working costs due to
lower working pressures. However CaSO, scaling can occur due to inade-
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guate pre-treatment. A pilot plant study at Beatrix gold mine in South Af-
rica achieved arecovery of 80% salt ad recycled 84% water. The water has
high Fe, Mn, Naand Cl aswell as sulfate (Juby and Pulles, 1990).

3.3 Filtration

Filtration is probably one of the more effective means by which sus-
pended particles can be separated from fluids (Buchanan, 1987). Mine wa
ters are characterized by high suspended solid loadings which can be effi-
ciently removed by settlement of coarse material and filtration of the
majority of particles, most of which are less than 30 um. Any filtration
process requires pre-treatment where coarse particles dominate suspended
load high fluid flow is present and consequently rapid rates of thickening
and filtration.

Common techniques of filtration involve the use of polyelectrolytes or
metal salts to act as a precipitating agent or target for flocculation. Physical
rather than chemical techniques are also available including screening,
freezing or thawing, elutriation and irradiation. A number of filtration op-
tions are available from deep bed filters which can be used to clarify fluids
to high purity, slow or continuous (or rapid) sand filters can be used to re-
duce turbidity and TDS.

Ultra-fine durry particles can also be filtered using vacuum filtration
and electrolysis (Bollinger, 1984). Electrofiltration is particularly suited to
ultra-fine or colloidal particles (50% <2 um). A well dispersed durry is
placed in an active electric field results in migration of particles towards
the anode since they have a net negative charge. As most durries are at
high pH the net negative charge is due to surface pH exceeding pHp,c im-
parting a negative charge on minera surfaces (Ericksson, 1988). At the
anode a densely packed precipitate or cake is formed with alow water con-
tent. Through electro-osmosis the cake can be further dewatered, increas-
ing water recovery. The cathode essentially acts as a mechanical filter in
which a vacuum is created on the filtrate side forming a thin precipitate or
cake on the filter cloth. This acts as a trap for ultra-fine particles. Electro-
osmotic pressure operates in conjunction with the vacuum enabling the
production of a clear filtrate at higher rates than conventional vacuum fil-
ters (Bollinger, 1984).

4. Sulfur precipitation approaches

The removal of sulfur from mine waters by precipitation may be ap-
proached in one of three ways:

1. Precipitation of gypsum or mirabilite, Na,SO,.10H,0 through ion ex-
change removal, and saturation through converging of pure cation or anion
streams.
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2. Precipitation of an insoluble sulfate salt through chemical saturation
and precipitation to produce gypsum, CaSO,.2H,0 (limestone/lime), bar-
ite, BaSO, (addition of barium sats) or ettringite,
CagAl2(S04)3(0H)12.26H,0 (addition of alum, gypsum and lime).

3. Precipitation of sulfur or sulfide through biologically mediated reduc-
tion. This has the benefit of potentially aso removing metal sulfides that
can be economically recovered as ore material (such as with the Biotech
process installed at the Bisbee mining operation, Arizona).

4.1 lon-Exchange

lon exchange resins are materials which contain large polar exchange
groups held together by a three dimensional network (Helffrich, 1962).
The process is an exchange of ions or molecules between solid and liquid
with no substantial change to the solid structure. One of the targeted ionsis
essentially removed from the liquid phase and attached to the solid struc-
ture in exchange for another ion (typically hydrogen or hydroxyl) thus
rendering the target ion immobile.

In the case of CaSO, sulfate, being an anion, would typicaly be ex-
changed for hydroxyl on a positively charged resin (an anionic resin)
while calcium, a cation, would be exchanged for hydrogen and so be at-
tached to a negatively charged resin (a cationic resin). As with reverse
osmosis, scaling of CaSO,4 is common in conventional circuits. To over-
come these problems a modified form of ion exchange has been devel oped
to treat Ca-sulfate waters (GY PCI X).

The GYPCIX process (Gussmann and Nagy, 1993; Robertson et al.,
1993) isanovel process based on ion exchange resins which uses low cost
reagents such as lime and sulfuric acid for resin regeneration (Figure 2).
The resins used have been designed so as to target calcium and sulfate so
asto reduce gypsum levels in effluent thereby reducing TDS and corrosion
potential. Additionally a pure gypsum product is the result of both cationic
and anionic exchange and can be sold commercially thus offsetting treat-
ment costs. The reactions occur by mechanisms such as:

Cation Regeneration

R=C&* + H,S0, = 2 R=H" + CaS0,

Anion Regeneration

R=S0O,* + Ca(OH), + CaSO,

Pilot plant results in South Africa suggest that fouling caused by gyp-
sum precipitation in conventional ion exchange circuits can be avoided us-
ing the GYPCIX process (Robertson et a., 1993). As the waste streams
can be combined the gypsum in the slurry can be settled and the super-
natant water recycled so improving water recovery.
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In a pilot plant the effluent of
Berkeley Pit, Butte, Montana was treated
by the GYPCIX process and the results
are given in Table 2. The GYPCIX

e Y] process can be used to treat solutions
VI Y < with sulfate up to 2000 mg/L and
Jl e i
wl& i calcium up to 1000 mg/L. Thereafter
o ax o 21 | membrane  filtration is  required  to
(after Everett et a, 1994) remove %l tS

A variant of the GYP CIX process was developed by Feng et a. (2000)
to co-remove metals and sulfate. In this approach mine water was com-
pletely oxidized with hydrogen peroxide as a pre-treatment and this was
followed by magnetite-seed precipitation to create Fe-Mn hydroxide pre-
cipitate. This was accomplished at pH > 5 to prevent formation of H,S gas.
Sodium sulfide addition followed this to form metal sulfides, which were
precipitated at pH > 8 through lime addition. The Fe-Mn hydroxide-oxide
fraction can be magnetically separated from the base metal sulfide fraction.

Table 2: Results of GYPCIX treatment on Berkeley Pit effluent
(Robertson et al., 1993)

UNLIMED LIMED GYPCIX
TDS, mg/l 10000 3000 350
pH 2.7 8.5 8.0
Ca, mg/l 490 600 50
Mg, mg/l 420 350 20
Na, mg/l 70 70 50
Fe, mg/l 1100 0.1 <0.1
Mn, mg/I 182 3.6 <0.1
Cu, mg/l 186 <0.1 <0.1
Zn, mg/l 550 <0.1 <0.1

Sulfate, mg/l 8000 1980 200
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4.2 Chemical Saturation and Sulfate Salt Precipitation

Sulfate barriers may be constructed by using an inorganic source which
will produce a low solubility sulfate phase. Both lime and barium salts
have been proposed. With all the precipitation mechanisms the addition of
a chemically inert large particle material, such as carbon, to the reactor
feed will facilitate better settling of the sulfate precipitate. This is because
the ultra fine precipitates will attach to the larger particles and will thus
settle quicker than isolated fine sulfate particles.

4.2.1 Formation of Gypsum

The removal of sulfate by addition of lime or limestone occurs through
saturation of CaSO, The precipitation of insoluble gypsum (Kg, ~ 10%°)
usually occurs as a by-product of lime addition in response to buffering of
drainage pH rather than designed remediation of sulfate concentrations
(Tahijaet a., 1990). Theimpact of lime treatment on Berkeley pit effluent
can be observed to have a pronounced influence on water quality but is
nowhere as significant as Ba-salts (Table 3). Similar methods have been
proposed for neutralizing acidic drainage with both limestone and dolomite
(Maree and DuPleiss, 1994). Recent schemes proposed have demonstrated
the ability of semi-passive limestone/lime process to reduce sulfate in mine
waters to < 1000 mg/L (Gelddenhuys et al., 2001).

Table 3: Treatment of Sulfate-rich effluents by Ba- and Ca-salt pre-
cipitation
Shown as % removal

pH Lime BaCO; BaS Ba(OH),
29 62.3 24.2 95.6 107.7
7.9 80.5 101.6 110.8 137

12 51 90.1 90.1 134

4.2.2 Formation of Barite

The removal of sulfate by barium carbonate was demonstrated to be ef-
fective over 30 years ago (Kun, 1972) by a process such as:

BaCO; (s) + SO, = BaS0, (s) + COs*

Kun (1972) recognized three main problems with the method on an in-
dustrial scale, the requirements for more soluble Ba in solution than is re-
quired stoichiometrically, long retention times and high cost of Ba. The
cost problem can be overcome by recycling Ba through roasting of barite
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to form BaS and then purging with CO, to reform BaCOs; (Wilsenach,
1986). Further consideration of BaCO; to remove sulfate has come from
two research programs in South Africa in the late eighties (Truder et al.,
1988; Maree, 1989; Maree et a., 1989; Adlem, 1997). The processes pro-
posed by these workers are summarized in Figure 3.

Barium carbonate and lime would be added to the effluent to soften the
water and produce a precipitate. From experimental work it was found
that CaCO; was necessary to act as a seed to encourage BaSO, formation
from BaCOj; due to the insolubility of the latter (Kg, ~ 10®). Calcium sdlts
were found to achieve a better removal than Na or Mg salts as the products
(CaCO4/CaS0,) were much less soluble. The slurry from the reactor is
then sent to a thickener where clean water can be decanted and recycled in
the mine or process operation. The thickened slurry is then filtered, dried
and treated to recycle barium and collect sulfur. In a modification of this
process a two-stage fluidized bed reactor system has been proposed al-
though this process has difficultly with high metal concentrations and
separation of fine CaCO; and BaSO, (Maree et al., 1989).

As an alternative to BaCO;, BaS has
been proposed (Maree et a., 1989;
Bosman et a. 1991) as a greater
guantity of sulfate is recovered but not
as much gypsum is produced; acid
waters can be treated directed,
eliminating the need for a pre

Figure 3: PROCESS FLOW SHEET FOR BARIUM neutralization 5tep1 and gl'ldge dlSpOS&'

CARBONATE PROCESS (modified from WRC 203/1/90) (mtla”y gypwm) |Sgreat|y reducaj

The presence of metals in solution and production of metal sulfides can
significantly reduce the recovery of Ba from the process. This can be
avoided by sulfuric acid leaching which will oxidize sulfides, possibly
catalyzed by bacteria. Economically valuable metals can then be recovered
(Maree et a., 1989; Bosman et al., 1991). Alternatively the gas H,S can be
formed and vented through a wet scrubbing circuit to recover sulfur. A
possible flow sheet for this processis givenin Figure 4.

The use of Ba(OH), has aso been
proposed to treat more neutral waters
where metals have been largely
precipitated already as metal hydroxide
sats (Adlem et a., 1991). The process
‘ - N | eliminates the necessity for complex

owes soHevATIc Lo sieeT oFees rocess | WatEr treatment  associated  with  the

modified from Maree et al., 1989)
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BaCO; and BaS processes, does not require long retention times for reac-
tions (such as in the BaCO; process), and does not require stripping of H,S
asin the BaS process.

As a consequence of all of these reactions direct buffering of protons
can occur or, aternatively alkalinity is generated for neutralizing free pro-
tons. Because of the cost of barium and its environmental toxicity it is ad-
vantageous to have a barium recovery plant to recycle barium salts.

All three processes can remove sulfate from solution from very high
levels to within regulatory standards. In the case of BaS and Ba(OH),
acidic solutions can be treated directly, although in practice some lime
treatment is required for very acidic solutions to prevent metal hydroxide
precipitation on the surface of the barium salt. The process additionally
removes transition metals, Mg, NH; and, to a limited extent, Na. Thus the
overall TDS is lowered as well as the concentration of deleterious ele-
ments. The Ba(OH), causes significant CaSO, precipitation improving sul-
fate removal by up to 30%, but increasing the volume of sludge requiring
disposal. A mgjor benefit of the process is that valuable by-products are
created, the sae of which can be used to offset treatment costs. In the
BaCO; and BaS processes sulfur, metals and Ba-salts can be commercially
produced while NaHS is produced in the Ba(OH), process. Overall the
BaS process is perhaps the most attractive for treating mine waters.

4.2.3 Precipitation of Ettringite

Sulfate removal through the precipitation of Ettringite has been pro-
posed by Smit (1999) as the SAVMIN process. The three stages of the
process successively remove metals as hydroxides through lime addition
(to pH 12) as a pre-treatment step (Figure 5).

Thisisfollowed by removal of gypsum through seed crystallization and
in the third step aluminum hydroxide addition to form insoluble ettringite.
Finally, prior to discharge, CO, is added to reduce pH and precipitate pure
CaCOs. The ettringite can either then be disposed of or dissolved in sulfu-
ric acid to recycle AI(OH);. The resulting effluent can then be seeded
with gypsum to produce more gypsum precipitate. Trials at the Stillfon-
tein plant in South Africa successfully treated 500 m® of water with a sul-
fate concentration of 800 mg/L to <200 mg/L. A variant on the SAVMIN
process is the Cost Effective Sulfate Removal (CESR) process. In addition
to sulfate, metals can also be removed by this process more effectively.
Other contaminants, such as nitrate, are removed during the ettringite pre-
Cipitation step.

4.3 Biological Sulfate Reduction
Under anoxic conditions sulfate may be removed from mine waters as
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stable sulfide precipitates. Under
these conditions sulfide minerals
remain stable and have Ilow
solubility (Arenesen et al., 1991).
Flooded  underground mine
workings and open pits can be
R M anoxic, and as such provide a
suitable environment for the implementation of a sulfate reduction system.
Alternatively a dedicated reactor can be used or anaerobic conditions cre-
ated in a passive system, such as a constructed wetland. The presence of
sulfides (H2S odor) in many mine water discharges indicates that sulfate
reduction is aready occurring in mine workings (Huang and Tahija, 1990).
The reduction of sulfate to hydrogen sulfide is brought about by special-
ised strictly anaerobic bacteria and is accomplished primarily by two gen-
era. Desulfovibrio (five species) and Desulfotomaculum (three species).
These organisms have a respiratory metabolism in which sulfates, sulfites
and/or other reducible sulfur compounds serve as the final electron accep-
tors, with the resulting production of hydrogen sulfide (Chappelle, 1993).
The organic substrates for these bacteria are generally short chain acids
such as lactic and pyruvic acid. In nature these substrates are provided
through fermentative activities of other anaerobic bacteria on more com-
plex organic substrates (Gould et a., 1994).

Due to the natural occurrence of the sulfate reducing bacteria, sulfate
reduction can be utilized in situ for the treatment of acid rock drainage
provided the correct conditions can be maintained to sustain bacterial ac-
tivity. Anaerobic conditions may be enhanced by sealing shafts, adits and
air vents. For conditions to be sufficiently anaerobic however, it is likely
that a significant depth of water will be required. A wide variety of organic
substrates have been investigated for this purpose including molasses,
sewage sludge, straw, newspaper, sawdust and manure. Other possibilities
are wastes from the chemicals industry such as short chain organic acids.
Sulfide precipitation, like hydroxide precipitation, is not just dependent on
availability of constituent ions but also on environmental parameters. At
low pH copper and iron sulfides can be readily precipitated over awide pH
range but zinc, which forms sulfides in a similar way, has a much slower
rate of formation than copper or iron sulfides. Neutral or mildly akaline
conditions tend to be the most favorable for sulfide formation.

4.3.1 In-situ reactor

Because sulfate reducing bacteria occur naturally thereis a possibility of
treating high sulfate waters using an in situ process So far fixed bed reac-
tors and in-pit reactors have been utilized (Arnesen et al., 1991; Huang and
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Tahija, 1990; Robins et al., 1997) but stirred reactors with a suspended
solid medium have also been proposed, with the aim of achieving higher
reduction rates through improved operating conditions and reactor utiliza-
tion.

Based on limnological -microbiological-geochemical studies a series of
three zones have been described for the Summer Camp Pit lake in Nevada
(Bowell, 2002) . The upper oxic zoneis characterized by high levels of to-
tal epifluorescent algae and heterotrophic aerobic bacteria and has high
dissolved oxygen content and consequently total sulfur is dominated by
sulfate. This zone extends to a depth of 6 m, after which a transitional
zone develops, which is characterized by an increase in the presence of
heterotrophic anaerobic bacteria and decreasing levels of total epifluores-
cent algae and heterotrophic aerobic bacteria. Within this zone sulfates
(and thiosulfate) are being gradually reduced to sulfide. This zone grades
into a zone with little or no available dissolved oxygen and is dominated
by heterotrophic anaerobic bacteria. In this zone sulfate is being actively
reduced to sulfide and the potential exists for the precipitation of metal sul-
fides. The addition of raw potato and steer manure amended systems in-
creased sulfate reduction (Gannon et al., 1996). It was found that raw po-
tato-stimulated sulfate reduction was effective at low levels whereas steer
manure stimulated sulfate reduction by bacteria at mid-high levels. Using
2500 mg C/I raw potato, 80% sulfate reduction was achieved and addition-
aly soluble arsenic, after an initial increase, decreased to less than 1% of
initial valuesin some cells, presumably due to formation of arsenic sulfide.

4.3.2 Constructed Bioreactors
Anaerobic bioreactors use bacteria reduction of sulfate and iron to ac-
complish precipitation of metal sulfides (Figure 6).

These reactions can only occur
in an anaerobic reactor as the
bacteria cannot tolerate oxygen.
Effluent  treatment  therefore
requires a uniform rate and flow
through the substrate to be

Figure 6: SCHEMATIC OF ATYPICAL UPFLOW effective. In an experlmental
reactor the removal of sulfate was

found to be dependent on energy source, flow and time (Dill et a., 1994).
The biological reduction of sulfate from industrial effluents has been
shown to be an effective method with producer gas being a reliable energy
source (Maree et a., 1991; Du Preez et d., 1992). From studies by Dill et
al. (1994) a pilot plant produced a sulfate reduction rate of 1.7-2.2 g/l/d
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over 70 hours reducing effluent drainage sulfate from over 3000 mg/l to
less than 250 mgy/I.

4.3.3 Constructed wetlands

In recent years constructed wetlands have become increasingly popular
in dealing with closed mines where little or no records are preserved and it
is not possible, in general, to prevent or contain the effluent (Machemer et
al., 1993; Younger et a., 2002). In the Pelenna valley a pilot scheme was
assessed for the effectiveness of wetlands in removing sulfate (Rees and
Bowell, 1999). The design discharge flow rate is 3 I/s at an average pH
5.6 with an average total iron content of 21.7 mg/l and sulfate content of
459 mg/l. Over the ten year period of monitoring on the pilot scheme sul-
fate has been observed to decrease. Sulfur isotope analysis of pore waters
from the scheme indicated that whilst sulfate reduction was occurring in
the beds, subsequent metal sulfide oxidation offset the treatment with the
net effect that in the long term sulfate attenuation would not occur (Rees
and Bowell, 1999).

4.3.4 Permeable Reactive Barriers

Permeable Reactive Barriers are a reactive zone in an aquifer created for
remova of contaminants by reaction with an introduced material. Al-
though no specific PRB has been developed for sulfate treatment, the re-
duction in high levels of sulfate in groundwater at an Ontario mine site has
been reported (Benner et al., 1999). In this system a mixture of gravel and
compost was used to create a biological sulfate reduction zone that precipi-
tated iron sulfide at a rate of sulfate removal of 14 mg/L/day over a 3-year
period. A major limitation on the application of such a system is the re-
quirement for stoichiometrically equivalent amounts of reduced metals to
sulfideionsin order to limit sulfur dispersion.

5. Evaluation of treatment optionsfor sulfate removal

The criteria by which one of these options is chosen typically depend on
the ability of the process to adequately remove sufficient sulfate in a given
time such that discharge of the treated water meets all regulatory require-
ments. A further (as important) criterion is that of economics. In any min-
ing operation, the costs have to be balanced with the income. In afeasibil-
ity study, al the costs are assessed including the costs of environmental
protection. The approach with the design of any aspect of the mineis gen-
erally BATNEEC (Best Available Technology Not Entailing Excessive
Cost). The detail will be a function of the planning authority requirements
and the philosophy of the mining company.

The approach taken for water treatment generally involves assessment
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of treatment alternatives and risk assessment for release of contaminants.
However, a mine is developed on the basis of a return on investment.
Thereis alimit as to the environmental costs beyond which the mine will
not go ahead. Although risk assessments are done, the methods of assess-
ment and monitoring cannot be considered as exhaustive and engineering
decisions are made at some stage of investigation, which are commensu-
rate with the level of investment in the mining project itself.

Whilst a direct evaluation of the differing merits of the different sulfate
removal options outlined in this review is difficult to compare, due to the
importance of site-specific requirements, some general comments can be
made. Membrane and ion-exchange type processes tend to have high capi-
tal and operating costs associated with them (Appendix). Many of the
processes also are susceptible to fouling of the membrane or column and
virtually al require some form of pre-treatment. In terms of mine water
treatment GY PCIX and SPARRO appear to be the most suitable for treat-
ment of high sulfate waters. However, in an economic evaluation of re-
quirements for the treatment of water at the Grootelvel mine in South Af-
rica (Schoeman and Steyn, 2001) operating costs and associated savings
were such that EDR and GYPCIX processes were more favourable than
RO methods (Table 4).

Table4: Calculated costsfor the treatment of Grootvlel mine water
(from data published by Schoeman & Steyn, 2001)

Reverse Osmosis EDR GYPCIX
Unit cost, US$/m® 0.88 0.48 0.60
Annual operating costs, 219 9 96
$M ' '
Brine disposal,
US$0.19/m? 0.82 1.9 25
Annual saving (drinking 55 42 35
water) ' ' )
Total annua operating
costs, USSM? 17.2 6.7 8.6

'Calculated costs for a 80,000 m*day plant

Chemical precipitation processes, although not widely demonstrated,
show some potential for application. However they all require high quan-
tities of relatively pure chemicals for successful operation and produce
high volumes of waste. Of the processes reviewed the limestone/lime and
SAVMIN processes are the most applicable to mine waters. Where cheap
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sources of Ba-salts can be procured the Ba-precipitation processes could
also be highly effective in reducing sulfate in mine effluents.

In recent years the mgjority of research related to sulfate removal has
focused on biological sulfate reduction and currently these are the most
widely applied methods (after addition of lime/limestone) for sulfate re-
moval. The advantage of processes such as the Biotech method in produc-
ing a commercially value by-product (metal sulfide concentrate), the low
volume of resulting solid waste, and the relative inexpensive approach,
make bioreactors the most favourable approach currently in sulfate re-
moval from mine waters.

Where sulfate levels are very low there is no requirement for sulfate
treatment. Below sulfate levels of approximately 500-1500 mg/l, passive
measures can be utilized, while at higher levels (1500-10000 mg/l) a wide
range of options are available including Reverse Osmosis, SAVMIN,
GYPCIX, filtration, desalination, bioreactors and salt precipitation. At
very high levels of sulfate (> 10000 mg/l) co-precipitation is probably
most suitable, options for which include SAVMIN, CESR and possibly
bioreactors.

6. Conclusions

Sulfate removal from mine waters is still considered to be of secondary
importance compared to removal of metals and acidity. Assuch it iscom-
paratively less understood and few case studies exist for evaluation.

Future trends in regulatory practice may promote more research and ap-
plication of sulfate removal technologies as desalination of mine water ef-
fluent becomes more important.

Various options exist for sulfate removal. Chemical precipitation is
generally the least costly, but produces high volumes of waste by-products.
The SAVMIN process, although expensive in terms of proposed operating
and capital costs, offers the most efficient treatment of high sulfate waters
by precipitation methods.

Membrane and ion exchange processes, with the exception of SPARRO
and GYPCIX, are not suitable for mine water treatment unless extensive
pre-treatment is applied.

Biological Sulfate Reduction offers perhaps the most versatile and
widely applicable approach to sulfate removal from mine waters and has
the benefit of being able to couple sulfate and metal removal.



Electronic Filing - Received, Clerk's Office, 11/02/12
*ARFFFPCB2013-021 *****

Acknowledgements

The author would like to acknowledge the assistance of the laboratories
which have been involved in the analysis associated with this work and the
clients who approved publication of data.

This work has particularly benefited from discussions with Dr Janee
Maree of CSIR Water Technology Division in Pretoria, South Africa and
his time in sharing his knowledge is greatly appreciated. In addition the
sections on biological sulfate reduction have been influenced by discussion
and publications provided by Ben Rees of SRK and Dr James Gannon of
the Montana State University. Dr Adam Jarvisis thanked for his review of
theinitial draft of this paper.

References

AWWA, 1999 Water Quality and Treatment. 5" Edition, American Wa-
ter Works Association. McGraw Hill Inc., New York.

Adlem, CJ.L., Maree, JP.,, and Pleiss, P.Du. 1991 Treatment of sul-
fate-rich mining effluents with the Barium Hydroxide process and recov-
ery of valuable by-products. In: 4th International Mine Water association
Congress, Ljubljana (Slovenia)-Portschach (Austria), September 1991,
211-221.

Adlem, C.J.L. 1997 Treatment of sulfate-rich effluents with the barium
sulfide process. M Sc thesis. University of Pretoria, South Africa

Alpers, C.A., Nordstrom, D.K. ad Spitzley, J. 2003 Extreme acid mine
drainage from a pyritic massive sulfide deposit: The Iron Mountain end-
member. In: Environmental Aspects of Mine Wastes, editors; J.L. Jambor,
D.W. Blowes and A.l.M Ritchie. Mineralogical Association of Canada
Short Course Series No. 31, 407-430.

Arnesen, R.T. et a. (1991) Monitoring water quality during filling of
the Lekken mine: Role of sulfate reducing bacteriain metals removal. 2nd
Int. Conf. Abatement Acid Drainage, Montréal, Canada, 16-18/9/91.

Benner, S.G., Blowes, D.W., Gould, W.D., Herbert, R.B., and Placek,
C.J. 1999 Geochemistry of a permeable reactive barrier for metals and acid
mine drainage. Environmental Science and Technology, 33, 2793-2799.

Bollinger, JM. 1984 New filtration concepts using Electrodeposition.
Chem.Eng., May 1984: 327-374.

Bosman, D.J. 1985 Productive use of water in mining. SA Water bulle-
tin. February 1985.

Bosman, D.J., Clayton, JA., Maree, JP. and Adlem, CJL. 1991 Re-
moval of sulfate from mine water. In: Proceedings of the ARD in Pyrite
Environments, Lisbon, Portugal, 16-19 September 1990. 211-221

Bowell, R.J. 2000 Sulfate and salt minerals: the problem of treating
mine waste. Mining and Environmental Management, 11-14.



Electronic Filing - Received, Clerk's Office, 11/02/12
*ARFFFPCB2013-021 *****

Bowell, R.J. 2002 Hydrogeochemical dynamics of Pit Lakes. In:
Younger, P.L. and Robins, N. (eds) Mine Water Hydrogeology and Geo-
chemistry. Geological Society of London Special Publication, N0.198,
159-186.

Buchanan, J. 1987 Basics of filtration. Water Sewage & Effluent. Sep-
tember 1987; 35-36.

Chamber of Mines Research Organization 1988 New desalination pro-
gram on stream. R& D News CM. October 1988.

Chappelle, F.M. 1993 Groundwater Microbiology and Geochemistry.
Prentice-Hall.

Cravotta, C.A. 11l 1994 Secondary iron-sulfate minerals as sources of
sulfate and acidity. In: Environmental Geochemistry of Sulfide Oxidation
(eds: C.N. Alpers and D.W. Blowes). Am.Chem. Soc. Sym. Series, 550.
1994. 345-364.

Department of Water Affairs and Forestry, South Africa 1993 South Af-
rican Water Quality Guidelines 4 vols. DWAF, SA.

Dill, S., Du Preez, L., Graff, M. and Maree, J. 1994 Biological sulfate
removal from acid mine drainage utilizing producer gas as carbon and en-
ergy source. 5" International Mine Water Congress, September 1994: 631-
641.

Du Pleiss, G.H. and Swartz, JA. 1992 Tubular Reverse Osmosis treat-
ment of Secunda mine water: a pilot plant investigation. Water Science
Technology, 25, 193-201.

Du Preez, L.A., Maree, JP., and Jackson-Moss, C.A. 1992 Biological
sulfate removal from industrial effluents. Environ. Tech., 13: 875-882.

Eckenfelder, W W 1989 Industrial Water Pollution Control. McGraw
Hill, 400pp

Eriksson, P. 1988 Nanofiltration extends the range of membrane filtra-
tion. Environmental Progress, 7: 58-62.

Everrtt, D.J., Du Plessis, J. and Gussman, H.W. (1994) The removal of
salt from underground mine waters. Mining Env. Management, March
1994: 12-14.

Feng, D., Aldrich, C., and Tan, H. 2000. Treatment of acid mine water
by use of metal precipitation and ion exchange. Minerals Engineering,
13(6), 623-642.

Fillipek, L.H. and Owen, R.M. 1980 Early Digenesis of organic carbon
and sulfur in outer shelf sediments from the Gulf of Mexico. Am. J.Sci.,
280: 1097-1112.

Flanagan, P.J. 1990 Parameters of water quality: Interpretation and
standards. Environmental Resources Unit. 160pp.

Gannon, J., Wi€linga, B., Moore, J.M., Poalicastro, P., McAdoo, D and
Meikle T. 1996 Field Investigations of the Sulfate reducing potential in the



Electronic Filing - Received, Clerk's Office, 11/02/12
*ARFFFPCB2013-021 *****

Summer Camp Pit lake. Bitterroot consultants. 1996. 12pp.

Geldenhuys, A.J., Maree, J.P., de Beer, M. and Hlabela, P. 2001 An in-
tegrated limestone/lime process for partial sulfate removal. Proceedings of
Environmentally Responsible Mining in South Africa, September 2001.
CSIR, Pretoria, South Africa.

Gould, W.D., Bechard, G. and Lortie, L. 1994 The nature and role of
microorganisms in mine drainage. In: Environmental Geochemistry of
Mine Waste, (eds: J.L.Jambor and D.W. Blowes). 185-199, MAC.

Gussman, H.W. and Nagy, P. 1993 The development and operation of
the GYPCIX pilot plant, JCI MPRL, Johannesburg, SA, July 1993.

Harries, R.C. 1985 A field trial of Seeded Reverse Osmosis for desalina-
tion of a scaling type mine water. Desalination, 56: 227-236.

Haynike, J.J.C. and McCullough, S.F. 1982 The impact on an Urban and
Industrial complex of mineral pollution in the water supply. Wat. Sci.
Tech., 14: 381-395

Helfferich, F. 1962 lon Exchange. McGraw-Hill, San Francisco: 624 pp.

Huang, H-H. and Tahija, D., 1990 On the nature of Berkeley Pit Water.
Proceedings Mineral and Hazardous Waste Processing Symposium. Butte
Montana 10/01/90.

Juby, G.J.G. 1989 Membrane desalination of mine water. WISA Con-
ference. March 1989.

Juby, G.J.G. and Pulles, W. 1990 Evauation of Electrodialysis reversa
for desalination of brackish mine water. WRC Report 179/1/90.

Kleinmann, R.L.P. and Pacelli, R.R. 1991 Biogeochemistry of acid
mine drainage. Mining. Eng., 33, 300-6.

Kun, L.E. 1972 A report on the reduction of the sulfate content of acid
mine drainage by precipitation with barium carbonate. Anglo American
Research Laboratories. D/3/W/1.

Lorax 2003 A review of sulfate treatment. Report to INAP by Lorax
consultants. Electronic document, INAP website.

Machember, S.D., Reynolds, J.S., Laudon, L.S., and Wildeman, T.R.
1993 Balance of sulfur in a constructed wetland built to treat acid mine
drainage, Idaho Springs, Colorado. Appl. Geochem., 8: 587-603.

Marree, J.P. 1989 Sulfate removal from Industrial effluents. PhD thesis.
Univ. Orange Free State.

Maree, J.P., Bosman, D.J. and Jenkins, G.R. 1989 Chemical removal of
sulfate, calcium and metals from mining and power station effluents. Wa-
ter Sewage and Effluent, 9: 10-25.

Marree, J.P. and Du Plessis, P. 1994 Neutralization of acid mine water
with calcium carbonate. Wat.Sci. Tech., 29: 285-296.

Maree, J.P., Hulse, G., Dods, D. and Schutte, C.E. 1991 Pilot plant
studies on biologica sulfate removal. Water Pollution Research and Con-



Electronic Filing - Received, Clerk's Office, 11/02/12
*ARFFFPCB2013-021 *****

trol, part 3. CSIR.

Nordstrom D.K. 1982 Aqueous pyrite oxidation and the consequent
formation of secondary minerals. In: Acid Sulfate Weathering, 37-56. Soil
Sci. Soc. Am.

Pulles, W., Juby, G.J.G., and Busby, RW. 1992 Development of the
Slurry Precipitation and Recycle Reverse Osmosis Technology for desali-
nating mine waters. Water, Sci. Tech., 25. 25pp.

Rees, S.B. and Bowell, R.J. 1999 Stable Isotopic Modeling of the Lon-
gevity of Treatment Processes Operating in a Constructed Wetland for the
Amelioration of Acid Mine Drainage. In: IMWA 20" Mine Water Confer-
ence, Seville, September 1999, 585-590

Robins, R.G. et a.1997 Chemical, physical and biological interaction at
the Berkerley Pit, Butte, Montana. Tailings and Mine Waste "97. 529-541.
Balkema, Rotterdam.

Robertson, A.M., Everett, D., Du Plessis, P. 1993 Sulfate removal by
GYPCIX process following lime treatment. In: SUPERFUND XIV Con-
ference, 30/11-2/12/93, Washington USA.

Sayre, |.M. 1988 International Drinking Water Standards. Journal of
AWWA, January 1988.

Schoeman J.J. and Steyn, A. 2001 Investigations into alternative water
treatment technologies for the treatment of underground mine water dis-
charged by Grootelvei Proprietary Ltd into the Blesbokspruit, South Af-
rica Desalination, 133, 13-30.

Smit, J.P. 1999 The purification of polluted mine water. Proceedings of
the International Symposium on Mine Water & Environment for the 21%
Century, Seville, Spain.

Tahija ,D., Huang, H-H., Flores, C., and Shi, Y. 1990 On the treatment
of Berkerley Pit Water. Proceedings Mineral and Hazardous Waste Proc-
ng Symposium. Butte Montana 10/01/90.

Trudinger, A., Chambers, L.A., and Smith, JW. 1985 Low temperature
sulfate reduction: biological versus abiological. Can.J.Earth Sci., 22, 1910-
1918.

Truder, G.E., Edwards, R.1., Brouckaert, C.J., and Buckley, C.A. 1988
The chemical removal of sulfates. Proceedings of the 5th National Meeting
of the South African Institute of Chemical Engineers, Pretoria, W3-0-W3-
11.

USEPA, 1999 Nationa Recommended Water Quality Criteria Correc-
tion. EPA 822-Z-99-001, Washington DC.

USEPA, 2002 Edition of Drinking Water Standards and Health Adviso-
ries. EPA 822-R-02-038, Washington DC.

WHO 1996 Guidelines for drinking water quality. Geneva (2 vols.), 2™
edition.



Electronic Filing - Received, Clerk's Office, 11/02/12
*ARFFFPCB2013-021 *****

A REVIEW OF SULFATE REMOVAL OPTIONSFOR MINEWATERS 21

Wilsenbach, 1., 1986 Cost estimate for barium sulfate reduction. Inter-
nal report of the Division of Water Technology, CSIR, 620/2616/6.

Younger, P.L., Banwart, SA., and Hedin, R.S. 2002 Mine water: Hy-
drology, Pollution, Remediation. Kluwer Oordecht.



Electronic Filing - Received, Clerk's Office, 11/02/12
*****PCBQOIS_OQJ * % ok X %

TableA.1
Summary of case studies on treatment processes using membranes and ion-exchange (after Bowell, 2000; L orax, 2003)
RO SPARRO EDR GYP-CIX Filtration
Pretr eatment yes yes yes no Yes
Feed water sulfate SO, any SO, any SO, any SO, any SO, any
limits
Sulfate removal S04:>99% SO4:>99% S0O4:>95% S0O4:>95% S04:>95%
Brine production yes yes yes yes yes
Sludge production low low low low-moderate moderate-high
Monitoring low-moderate low-moderate low-moderate low moderate-high
Maintenance high high high moderate high
Capital cost £0.46 M* £048 M1 £0.39 M* £0.22 M* £0.28 M*
per 10° m®/ day per 10° m*/ day per 10° m*/ day per 10° m*/ day per 10° m*/ day
Operating costs £0.49/m’ £0.17/m’ £0.27/m’ £0.33/m’ £0.15/m’
Advantages - drinking water - drinking water quality - drinking water - drinking water - drinking water
quality - improved membrane life quality quality quality

Disadvantages

- scaling problems
- short membrane life

- short membrane life

- scaling problems
- short membrane life

- dludge production

- scaling problems
- short membrane life

I mprovements

- not suitable for
scaling waters

- membrane life

- not suitable for
scaling waters

- sludge recycling
- metal recovery

! Conversion used: South African R 15 =£1 = USD1.78)
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TableA.2

Summary of case studies on treatment processes with mineral precipitation

Limestone/ Lime BaS SAVMIN CESR
Pretreatment no no no no
Feed water sulfate lim- SO, any SO, any SO, any SOs any /L
its
Sulfate removal 50 % >98% >90% >95%
Brine production no no no no
Sludge production low-moderate low-moderate moderate-high high-very high
Monitoring moderate-high high high high
Maintenance low low low low
Capital cost? £0.13 M per 10° m*/ day £0.25M per 10° m*/ day £0.18 M per 10° m*/ day £0.22 M per 10° m®/ day

(ASO,: 2,000mg / L)

Operating costs'

£0.34/m*

£022/m’
(SO4: 2,000mg /L)

£0.12/m’

£0.44/m’°
(SO4: 1,500mg / L)

Advantages

- also trace metal removal
- very cheap

- low levels of sulphate
- recycling of expensive BaS

- low levels of sulphate
- recycling of ettringite
- also trace metal removal

- low levels of sulphate
- also trace metal removal

Disadvantages

- limited sulphate removal
- production of sludges

- little trace metal removal
- production of sludges

- production of sludges

- production of sludges

Improvements

- recycling of dludges

- recycling of sludges

- recycling of dudges

- recycling of sludges




Electronic Filing - Received, Clerk's Office, 11/02/12

* % %% % PCB 2013-021 * * * * *

24  R.J.Bowsdll
TableA.3
Summary of case studies on treatment processes using biological sulphate removal
Bior eactor Constructed Wetland Alk. Producing systems Permeable barrier
Pre-treatment yes yes yes no
Feed water sulfate SO, any SO,: <2000mg / L SO,: <2000mg / L SO,: <2000mg/ L
limits
Sulfate removal >90 % >50% >50% >80%
Sludge production low-maoderate moderate-high moderate-high moderate
M onitoring moderate-high low low low
Maintenance moderate low low low
SO, reduction rate 5-30g/ L, day 0.03-0.2mg/ L, day 0-0.05mg/ L ,day (low) <1-20mg/ L,day
Capital cost £0.18 M per 10° m*/ day £0.06 M per 10° m®/ day £0.08 M per 10° m®/ day £45,000
(ASO,: 2,500mg / L)
Operating costs £0.17/ m’ £0.05/m’ £0.06 / m® £16,850/ yr
(ASQ,4: 2,500mg /L)
Advantages - also trace metal recovery - also trace metal removal - gypsum precipitation - passive treatment

- recycling of H,S and CO,
- low maintenance

- passive treatment

- also (trace) metal removal

- also trace metal removal

Disadvantages

- cost of C + energy source
- production of sludge

- little sulphate reduction
- sludge disposal
- limited time life

- dludge disposa
- limited time life

- long-term performance
unknown
- proneto scaling

I mprovements

- recycling of sludge
- cheap C + energy source

- specific design required

- specific design required

- alternative reactive media
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CERTIFICATE OF SERVICE

I, Jessica Dexter, hereby certify that I have filed the attached NOTICE OF FILING,
APPEARANCE OF JESSICA DEXTER and PETITION FOR ADMINISTRATIVE
REVIEW OF AN NPDES PERMIT ISSUED BY THE ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY upon the parties below by depositing said documents in the United

States Malil, postage prepaid, in Chicago, Illinois on November 2, 2012.

Respectfully submitted,

Jessica Dexter

Staff Attorney

Environmental Law and Policy Center
35 East Wacker Drive, Suite 1600
Chicago, IL 60601

312-795-3747

Service List:

Peabody Gateway North Mining
7100 Eagle Crest Boulevard
Suite 100

Evansville, TN 47715-8152

[linois Environmental Protection Agency
Division of Legal Counsel

1021 North Grand Avenue East

P.O. Box 19276

Springfield IL 62794-9276
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