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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

 

 

IN THE MATTER OF:    ) 

       ) R14-10 

COAL COMBUSTION WASTE (CCW)  )   

SURFACE IMPOUNDMENTS AT POWER )  (Rulemaking- Water) 

GENERATING FACILITIES: PROPOSED  )  

NEW 35 ILL. ADM. CODE 841   )     

        

  

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY’S  

POST HEARING COMMENTS 

 

NOW COMES the ILLINOIS ENVIRONMENTAL PROTECTION AGENCY, 

(Illinois EPA of Agency) by and through its counsel, and hereby submits its responses to 

Questions raised at the First hearing.  In support therefore, the following statements are made:  

1. The Illinois EPA filed it proposed rulemaking for coal combustion waste 

(CCW) surface impoundments at power generating facilities on October 28, 2013. 

2. On February 26-27, 2014, the Illinois Pollution Control Board (Board) held its 

first set of hearings on the Agency’s proposal.     

3.  On March 3, 2014, the Hearing Officer issued an order directing the Agency 

to respond by March 25, 2014, to questions and requests for information raised during the first 

hearing.   

4. The Agency’s written responses are contained in Attachment 1. 

5. The Agency proposes changes to the rule language in response to prefiled 

questions and questions raised during the hearing.  A revised proposed rule is contained in 

Attachment 2. 

6. Attachment 3 is an article entitled “Coal Ash: Characteristics, Management 

and Environmental Issues” published by the Electric Power Reach Institute, 2009.  
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7. Attachment 4 is the sample results for organic compounds at Southern Illinois 

Power Cooperative, City Water Light and Power, Waukegan, Will County and Joliet 29.  

8. Attachment 5 contains the draft certification forms required by the proposed 

rules.  

 

Respectfully submitted, 

 

       ILLINOIS ENVIRONMENTAL 

       PROTECTION AGENCY 

 

 

By:  /s/Joanne M. Olson  

        Joanne M. Olson 

        Assistant Counsel 

        Division of Legal Counsel 

         

 

1021 N. Grand Ave. East 

P.O. Box 19276 

Springfield, IL 62794-9276 

(217) 782-5544 

THIS FILING IS SUBMITTED ELECTRONICALLY AND SERVED ON RECYCLED PAPER 
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CERTIFICATE OF SERVICE 

Joanne M. Olson, Assistant Counsel for the Illinois EPA, herein certifies that she has served a 

copy of the foregoing NOTICE OF FILING and ILLINOIS ENVIRONMENTAL 

PROTECTION AGENCY’S POST HEARING COMMENTS upon persons listed on the Service 

List by mailing, unless otherwise noted on the Service List, a true copy thereof in an envelope 

duly addressed bearing proper first class postage and deposited in the United States mail at 

Springfield, Illinois on March 25, 2014. 

 

By:_  /s/Joanne M. Olson _ 
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Springfield, IL 62757-0001 
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233 South Wacker Drive 

Chicago, IL 60606-6473 
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35 E. Wacker Drive  
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Attachment !-Agency's Responses to Questions Raised at the Frist Hearing 

1. In its initial filing, the Agency proposed requiring owner or operators to monitor for 
all chemical constituents identified in 35 Ill. Adm. Code 620.410(a) and (e) except 
radium-226 and radium-228 on at least a semi-annual basis. During the hearing, 
questions were raised whether Agency would consider reducing the chemical 
constituents or the monitoring frequency. The Agency was also asked whether it 
would consider reducing required monitoring based on the chemical constituents 
found in the CCW leachate or influent to the surface impoundment. Hrg. Transcript 
Feb. 26, 2014, p 67-85, 203. 

AGENCY RESPONSE: Due to changes in source material over time, the potential for 
continued interaction between CCW, leachate, and naturally existing hydrologic and 
geochemical conditions, the Agency does not believe that current influent water quality 
adequately represents groundwater quality. Review of monitoring data from the various 
generating stations across the State confirms that all of the chemical constituents 
proposed for monitoring from Part 620 and from the proposed federal Part 257, with the 
exception of Mercury, have had confirmed detections in one or more monitoring wells at 
one or more generating stations. In response to pre-filed questions, the Agency has 
already recormnended that the Board not include perchlorate in the chemical constituent 
monitoring list. Since controls to prevent air emissions of Mercury have only recently 
been implemented, the Agency does not believe it appropriate to eliminate Mercury fi·otn 
the list of monitored constituents in this proposed Part. Further, this proposed Part 
applies to both unlined and lined units of various ages, some of which are still being used 
as CCW treatment units and leachate storage units, some of which are not. In addition to 
the other concerns discussed here-in, the less commonly detected chemical constituents 
were detected sporadically near some regulated units, but not at all units at a site or even 
all monitoring wells at a regulated unit. The proposed Part currently only requires semi
annual monitoring for chemical constituents that do not exceed a numerical standard or 
that do not have a statistically significant increasing concentration. The sporadic nature 
of some chemical constituents will make statistical analysis complex, and therefore some 
relief from monitoring consistently non detected constituents may have merit under some 
circumstances. However, a reduction of monitoring frequency below semi-annually may 
jeopardize the ability to detect newly emerging constituents, especially if they have a 
seasonal component to their occurrence. The sporadic occurrence of certain constituents 
favors any relief from monitoring being of a site specific nature, although this Part is a 
rule of general applicability. Lastly, some sort of groundwater monitoring will be 
required at all regulated units, whether it is to confirm the efficacy of an engineered liner, 
corrective action or closure. In consideration of all these factors, the Agency has 
proposed a new Subsection 841.230(c) allowing monitoring relief for regulated units that 
meet specific criteria and has proposed modifications to Section 841.215 and new 
corresponding subsections 841.220(e) and 841.235(e). 

Accordingly, the Agency proposes the following changes: 

Section 841.230 Sampling Frequency 
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Attachment !-Agency's Responses to Questions Raised at the Prist Hearing 

a) Semi-A1mual Monitoring. Except as provided by this Section, allAH chemical 
constituents monitored pursuant to this Part shall be sampled at least semi
annually if allowed by the statistical method selected pursuant to Section 841.225 
of this Part. 

b) Quarterly Monitoring. In addition to semi annual monitoring reEJuired under 
subsection (a) ofthis Section, the follo·.ving shall apply: 

I) An owner or operator must increase semi-aruma! monitoring to quarterly 
monitoring under the following circumstances. 

A)_ If any chemical constituents monitored pursuant to this Part exceed 
the standards set fmih in 35 Ill. Adm. Code 620.Subpart D the 
owner or operator shall sample each well on a quarterly basis for 
those chemical constituents that exceed the standards in 35 Ill. 
Adm. Code 620.Subpart D. 

ID.;61 Pursuant to Section 841.235(c)(2) of this Part, when a unit(s) may 
be the cause of a statistically significant increasing concentration, 
the owner or operator shall sample each well on a quarterly basis 
for any chemical constituents with a statistically significant 
increasing concentration. 

QoB If any chemical constituents monitored pursuant to this Part have a 
concentration that differs to a statistically significant degree from 
the concentrations detected in the up-gradient wells, the owner or 
operator shall sample each well on a quarterly basis for those 
chemical constituents that differ to a statistically significant 
degree. 

Z}e) Reduction of Quarterly Monitoring. Any owner or operator of a unit 
conducting quarterly sampling pursuant to subsection (b)ill of this 
Section may reduce the quarterly sampling to semi-mmual sampling when: 

AlB the monitored chemical constituent is not detectable in the down
gradient wells for four consecutive quarters; 

ID.;61 the monitored chemical constituent has a concentration that does 
not differ to a statistically significant degree from the 
concentration detected in the up-gradient wells for four 
consecutive quarters; or 

QoB the Agency has approved the owner or operator's alternative cause 
demonstration pursuant to Sections 841.305 or 841.235(c)(l) of 
this Part. 
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Attachment !-Agency's Responses to Questions Raised at the Frist Hearing 

.£)_ Reduced monitoring. Monitoring frequency may be reduced for individual 
monitoring wells for particular chemical constituents. Reduced monitoring is 
prohibited when the unit or units associated with monitoring well does not have a 
liner with two feet of compacted earthen material with a hydraulic conductivity of 
less than or equal to 1 xi o-7 centimeters per second or a synthetic liner that 
provides equivalent protection. 

ll If the monitoring well is up gradient from a unit, the monitoring frequency 
for that monitoring well may be reduced to once every five years for a 
chemical constituent that has not been detected in that monitoring well in 
the last five so long as the chemical constituent has not been detected in all 
monitoring wells located down gradient from the unit. 

2.) If the monitoring well is down gradient from a unit, the monitoring 
frequency for that monitoring well may be reduced to once every five 
years for a chemical constituent that has not been detected in that 
monitoring well in the last five years. 

d) The owner or operator of the unit must modify the groundwater monitoring plan 
and obtain Agency approval pursuant to Subpart E of this Part before reducing 
monitoring. 

e) The owner or operator of a unit may discontinue groundwater monitoring upon 
Agency approval of the certified post-closure report for that unit required by 
Section 841.440 of this Part. 

Section 841.220 Determining Background Values 

.£let Where wells up-gradient of the unit could be affected by activities at the 
site, the owner or operator may, with Agency approval, use the intrawell 
statistical method as specified in the 2009 Unified Guidance to detennine 
background values. 

Q)_ej The owner or operator shall recalculate background chemical constituent 
concentrations consistent with the recommendations contained in the 2009 
Unified Guidance, but no less often than every five years. 

~ Detections of chemical constituents for which monitoring has been 
reduced pursuant to Section 841.230(c) shall be included by the owner or 
operator in background calculations. 

Section 841.235 Annual Statistical Analysis 

e) For the purooses of this Section, detections of chemical constituents for 
which monitoring has been reduced pursuant to Section 841.230(c) shall 
be considered statistically significant increases, and the owner or operator 
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Attachment !-Agency's Responses to Questions Raised at the Frist Hearing 

must investigate the cause pursuant to subsection (c) of this Section and 
notify the Agency within 60 days of the cause of the detection. If the 
chemical constituents exceed the numerical groundwater standards of 35 
Ill. Adm. Code 620, Subpart D, then the owner or operator shall monitor 
the chemical constituents pursuant to Section 841.230(b)(l). 

The atmual statistical analysis shall be submitted to the Agency in 
accordance with a schedule approved by the Agency in the groundwater 
monitoring plan pursuant to Section 841.210 of this Part. 

2. For those facilities that are exempt under proposed Part 841, or to which proposed 
Part 841 does not apply, should the facilities be required to maintain records 
demonstrating how the unit is not subject to proposed Part 841? Hrg. Transcript 
Feb. 27, 2014, p. 32, 101. 

AGENCY RESPONSE: The Agency's proposal does not require CCW surface 
impoundments not subject to the proposed rules to make a demonstration that the CCW 
surface impoundment is exempt from the proposed rules or otherwise falls outside the 
proposed rule's applicability. During the hearing, the Board asked whether it would be 
advantageous for a facility to have some documentation to show that the unit qualifies for 
the exemption. While the Agency believes it would be advantageous for power 
generating facilities to keep records showing how a CCW surface impoundment is not 
subject to proposed Part 841, it does not believe such a requirement should be codified 
into the rules. Instead, the Agency proposes the Board add a note which states the 
following: 

BOARD NOTE: A unit not subject to this Part should maintain records 
demonstrating how the exemption in subsection (b) applies or how the unit is 
outside the scope of application set forth in subsection (a). 

3. Has Pond 2S at Will County Station already been lined? Hrg. Transcript Feb. 26, 
2014, p 90. 

AGENCY RESPONSE: Pond 2S has been lined. 

4. Midwest Generation asked the Agency's witness whether an owner or operator 
must calculate an upgradient background value and background for every analyzed 
parameter for each well in the network? Hrg. Transcript Feb. 26,2014, p 171-178. 

AGENCY RESPONSE: Page 2 of Mr. Dunaway's prefiled testimony included the 
following statement "In the proposed Part, the tenn 'background' is applied broadly, 
because background values must be calculated for all monitoring wells, not just those 
wells which are up gradient of regulated units." This statement reflects the text in 
Section 841.225(a) which states in pertinent part: 
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Attachment !-Agency's Responses to Questions Raised at the Frist Hearing 

"The statistical test chosen must be conducted separately for each monitored 
chemical constituent in each well." 

As pointed out by Midwest Generation and the Board proposed Section 841.225 should 
be clarified. It is not the Agency's intent that background calculations be done where no 
purpose will be served by doing so. The Agency acknowledges there will be instances 
when only up gradient wells will need to have background calculated. There will be 
other instances when it may be appropriate to calculate background (i.e. existing 
concentrations) for all or some subset of wells at a site. The Agency's expectation is that 
background is to be calculated for any well, as necessary, to assess compliance with this 
proposed Part and Part 620. The Agency therefore proposes the following changes to 
Section 841.225. 

Section 841.225 Statistical Methods 

a) When determining background values and when conducting compliance or 
assessment monitoring, the owner or operator of the unit must specify one or 
more of the following statistical methods to be used. The statistical test chosen 
must be conducted separately for each monitored chemical constituent in each 
well as necessary to demonstrate compliance with this Part and Part 620. Where 
PQLs are used in any of the following statistical procedures to comply with 
subsection (b)(5) of this Section, the PQL must be proposed by the owner or 
operator and approved by the Agency. Use of any of the following statistical 
methods must adequately protect human health and the envirom11ent and must 
comply with the perfonnance standards outlined in subsection (b) of this Section. 

5. Does CCW contain cadmium? Hrg. Transcript Feb. 26, 2014, p 180. 

AGENCY RESPONSE: See Attachment 3, "Coal Ash: Characteristics, Management and 
Enviromnental Issues," Electric Power Reach Institute, 2009. 

6. How does the Agency evaluate preexisting plans that are allowed to be resubmitted 
under proposed Section841.145 to ensure that they're reflective of the current 
conditions; if, for example, the previous plans predate current developments, like 
new homes moving in closer to the facility or putting in wells? Hrg. Transcript Feb. 
26, 2014, p 186. 

AGENCY RESPONSE: If previously submitted hydrogeologic site characterizations are 
re-submitted to the Agency under this rule, the characterizations must be updated with 
any changes to the site that have occurred since the original submission. 

7. Can the Agency identify all CCW impoundments known by the Agency to have been 
constructed over a mind void? Hrg. Transcript Feb. 26, 2014, p 239. 

AGENCY RESPONSE: The Agency believes the following CCW surface 
impoundments may have been constructed over a 1mne void: He1mepin Station-
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Secondary Pond, Vermillion Station- Old East Pond, Vermillion Station- New East Pond 
Cl, Edwards Station- Pond I, Coffeen Station- Bottom Ash/Recycle Pond, Coffeen 
Station- Ash Pond 2, and City Water Light and Power- Dallman Pond. 

8. Can the Agency identify all CCW impoundments known by the Agency to have been 
constructed over a groundwater recharge area? Hrg. Transcript Feb. 26, 2014, p 
239. 

AGENCY RESPONSE: The Agency believes the following CCW surface 
impoundments may have been constructed over a groundwater recharge area: Will 
County Station- North Pond, Will County Station- South Pond I, Will County Station
South Pond 2, Will County Station- South Pond 3, Waukegan Station- East Pond, 
Waukegan Station- West Pond, Powerton- Ash Basin, Powetion- Secondary Ash Basin, 
Powerton- Metal Cleaning Basin, Powerton- Bypass Basin, Powerton- Old Ash Pond, 
Joliet 29- Pond I, Joliet 29- Pond 2, Joliet 29- Pond 3, Baldwin Energy Center- Pond I, 
Baldwin Energy Center- Pond 2, Baldwin Energy Center- Pond 3, Baldwin Energy 
Center- Pond 4, Baldwin Energy Center- Pond 5, Baldwin Energy Center- Pond 6, 
Baldwin Energy Center- Pond 7, Havana Station- East Pond Cl, Havana Station- East 
Pond C2, Havana Station- East Pond C3, Havana Station- East Pond C4, Hennepin 
Station- Pond I, Hem1epin Station- Secondary Pond, Hennepin Station- Pond 3, 
Hennepin Station- Pond 4, Hem1epin Station- New Primary, Hetmepin Station- New 
Secondary, Hennepin Station- Pond 2 East, Wood River Station- Pond I, Wood River 
Station- Pond 2 West, Wood River Station- Pond 2 East, Wood River Station- Pond 3, 
Wood River Station- New East Ash Pond, Vermillion Station- North Pond Cell I, 
Vermillion Station- North Pond Cell 2, Vermillion Station- Old East Pond, Vennillion 
Station- Old East Pond Cl, Vermillion Station- New East Pond C2, Edwards Station
Pond I, Meredosia Station- Bottom Ash Pond, Meredosia Station- Fly Ash Pond Cl, 
Meredosia Station- Fly Ash Pond C2, Meredosia Station- Old Ash Pond, Hutsonville 
Station- Pond A, Hutsonville Station- Pond B, Hutsonville Station- Pond C, Hutsonville 
Station- Pond D, Hutsonville Station- Bottom Ash, Venice- North Pond, Venice- South 
Pond, Grand Tower- Ash Pond, Kincaid Generation- Ash Pond, and Prairie Power, Inc.
North Pond. 

9. Can the Agency identify all CCW impoundments known by the Agency to have been 
constructed over a wetland? Hrg. Transcript Feb. 26, 2014, p 239. 

AGENCY RESPONSE: The Agency believes the following CCW surface 
impoundments that have been constructed over a wetland: Powerton- Ash Basin, 
Powerton- Bypass Basin, Powerton- Old Ash Pond, Electric Energy, Inc.- West Ash 
Pond, Electric Energy, Inc.- East Ash Pond, Wood River Station- New East Ash Pond, 
Venice- North Pond, Venice- South Pond, and City Water Light and Power- Lake Side 
Pond. 

10. Can the Agency identify all CCW impoundments known by the Agency to have been 
constructed over a shallow aquifer? Hrg. Transcript Feb. 26, 2014, p 239. 
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AGENCY RESPONSE: The Agency believes the following CCW surface 
impoundments may have been constructed over a shallow aquifer: Will County Station
North Pond, Will County Station- South Pond I, Will County Station- South Pond 2, Will 
County Station- South Pond 3, Waukegan Station- East Pond, Waukegan Station- West 
Pond, Powerton- Ash Basin, Powerton- Secondary Ash Basin, Powerton- Metal Cleaning 
Basin, Powerton- Bypass Basin, Powerton- Old Ash Pond, Joliet 29- Pond I, Joliet 29-
Pond 2, Joliet 29- Pond 3, Electric Energy, Inc.- West Ash Pond, Electric Energy Inc.
East Ash Pond, Baldwin Energy Center- Pond 1, Baldwin Energy Center- Pond 2, 
Baldwin Energy Center- Pond 3, Baldwin Energy Center- Pond 4, Baldwin Energy 
Center- Pond 5, Baldwin Energy Center- Pond 6, Baldwin Energy Center- Pond 7, 
Havana Station- East Pond Cl, Havana Station- East Pond C2, Havana Station- East 
Pond C3, Havana Station- East Pond C4, Hennepin Station- Pond I, Hermepin Station
Secondary Pond, Hermepin Station- Pond 3, Hennepin Station- Pond 4, Hermepin 
Station- New Primary, Hermepin Station- New Secondary, Hennepin Station- Pond 2 
East, Wood River Station- Pond I, Wood River Station- Pond 2 West, Wood River 
Station- Pond 2 East, Wood River Station- Pond 3, Wood River Station- New East Ash 
Pond, Vennillion Station- North Pond Cell I, Vermillion Station- North Pond Cell 2, 
Vermillion Station- Old East Pond, Vermillion Station- Old East Pond Cl, Vermillion 
Station- New East Pond C2, Newton Station- Primary Ash, Newton Station- Secondary 
Ash, Edwards Station- Pond 1, Coffeen Station- Landfill Runoff Pond, Meredosia 
Station- Bottom Ash Pond, Meredosia Station- Fly Ash Pond Cl, Meredosia Station- Fly 
Ash Pond C2, Meredosia Station- Old Ash Pond, Hutsonville Station- Pond A, 
Hutsonville Station- Pond B, Hutsonville Station- Pond C, Hutsonville Station- Pond D, 
Hutsonville Station- Bottom Ash, Venice- North Pond, Venice- South Pond, Grand 
Tower- Ash Pond, City Water Light and Power- Lake Side Pond, City Water Light and 
Power- Dallman Pond, Kincaid Generation- Ash Pond, and Prairie Power, Inc.- North 
Pond. 

11. During the hearing, the Agency agreed to compare Exhibits 9 -11, drinking water 
health advisories for boron, manganese and sulfate with the groundwater quality 
standards in Part 620. Hrg. Transcript Feb. 26, 2014, p 253. 

AGENCY RESPONSE: The Agency has reviewed Exhibit 9, Drinking Water Health 
Advisory for Boron; Exhibit 10, Drinking Water Health Advisory for Manganese; and 
Exhibit 11, Drinking Water Advisory: Consumer Acceptability Advice and Health 
Effects Analysis on Sulfate. The Class I groundwater quality standards for these three 
contaminants were established by the Board in R89-14. The standards are as follows: 
Boron (2.0 Mg/L); Manganese (0.15 Mg/L); and Sulfate (400 Mg/L). 

Exhibit 9 refers to a number of studies completed during the 1990's and 2000's. The 
referenced studies indicate the possibility of effects to the reproductive system from high 
concentrations of Boron. The Agency will request that the Toxicology Assessment Unit 
review the current 2. 0 Mg/L Class I groundwater standard and detennine if a different 
groundwater standard is more appropriate. Should the Agency's Toxicology Assessment 
Unit determine a different Boron groundwater standard is more appropriate, the Agency 
will propose a new Boron groundwater standard in its next regular update to Part 620. 
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Exhibit 10 provides information regarding health and organoleptic (taste and odor) 
effects of Manganese. The current Class I groundwater standard for Manganese was 
based on the Board's adopted Maximum Allowable Concentration (MAC). The MACs 
were applicable before the adoption of the National Primary Drinking Water Standards. 
No Primary Drinking Water Standard exists for Manganese, though an unenforceable 
Secondary Drinking Water Standard of 0.05 Mg/L (taste threshold) does exist. When 
establishing the MAC, the Board noted that taste and odor complaints increased 
noticeably above 0.15 Mg/L. The Board further noted that an increase in concentration 
from 0.05 Mg/L to 0.15 Mg/L brought approximately 50 percent of water systems into 
compliance with the MAC without the cost of further treatment for Manganese. Given 
these considerations, the Board adopted an MAC at 0.15 Mg/L. Untreated water 
monitoring data collected from c01mnunity water supply wells indicates that 
approximately 25 percent of the wells monitored contain a natural Manganese 
concentration that exceeds 0.15 Mg/L. The infonnation in Exhibit I 0 states that 0.3 
Mg/L is below a health effect level for children, who are considered the most vulnerable 
population. Given the history of the development of the current Class I groundwater 
standard for Manganese and lack of health effects until the concentration is doubled, the 
Agency does not believe any change to the Class I groundwater standard for Manganese 
is warranted at this time. 

Exhibit II provides information regarding health and organoleptic effects of sulfate. The 
current Class I groundwater standard for sulfate is based on its occurrence in untreated 
water from conununity water supply wells that were sampled statewide. Ninety five 
percent of these wells had a sulfate concentration of 400 Mg/L or less. The references 
provided in Exhibit II show that organoleptic effects are reported between 250 Mg/L to 
500 Mg/L. The references further state that no health effects occur below 500 Mg/L. 
Since the current Class I groundwater standard falls in the range of organoleptic detection 
and is below the concentration at which any health effects have been recorded, the 
Agency does not believe any change to the Class I groundwater standard for sulfate is 
warranted at this time. 

12. How many existing impoundments would be exempt from proposed Part 841 under 
proposed Section 841.105(b)(4)? Hrg. Transcript Feb. 27, 2014, p 23. 

AGENCY RESPONSE: Based on a telephone survey of generating station owners and 
operators, the Agency does not believe any existing impoundments are exempt from 
proposed Part 841 under proposed Section 841.1 05(b )( 4). 

13. Would the Agency be willing to propose language in Proposed Section 841.155, 
pertaining to the Construction Quality Assurance Program, to include criteria that 
would need to be met for closure by removal of CCW? Hrg. Transcript Feb. 27, 
2014, p 34. 

Page 8 oflS 

Electronic Filing - Received, Clerk's Office :  03/25/2014 - PC# 4 



Attachment !-Agency's Responses to Questions Raised at the Prist Hearing 

AGENCY RESPONSE: See the Agency's proposed revisions below. Note that portions 
of the Section that are unaffected by the proposed revisions have not been included in the 
Agency's response. 

Section 841.155 Construction Quality Assurance Program 

a) The following components of a preventive response plan pursuant to 
Subpart B of this Part, a corrective action plan pursuant to Subpart C of 
this Part and a closure plan pursuant to Subpart D of this Part must be 
completed according to a CQA program, if applicable: 

3) Application of final cover, including installation of the 
geomembrane; am! 

4) Construction of ponds, ditches, lagoons and benns7; and 

~ Removal ofCCW. 

b) The CQA program must meet the following requirements, if applicable: 

3) The CQA officer must certifY the following, when applicable: 

I) proper filter material consisting of uniform granular fill, to 
avoid clogging, is used in construction; am! 

J) the filter material as placed possesses structural strength 
adequate to support the maximum loads imposed by the 
overlying materials and equipment used at the facility7....:. 

.!Q CCW stabilization, transport. and disposal; and 

.!J site restoration. if any 

5) The CQA officer must be present to provide superv1s1on and 
assume responsibility for perfonning all inspections of the 
following activities, when applicable: 

C) Installation of the groundwater collection system and 
discharge system; am! 

D) Construction of ponds, ditches, lagoons and berms7; and 

ID Removal ofCCW. 
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14. With respect to proposed Section 841.200, would the Agency be willing to propose 
language specifying what information is necessary for inclusion within the required 
hydrogeologic site characterization? Hrg. Transcript Feb. 27, 2014, p 36. 

AGENCY RESPONSE: See the Agency's proposed revisions below. Note that p01tions 
of the Section that are unaffected by the proposed revisions have not been included in the 
Agency's response. 

Section 841.200 Hydrogeologic Site Characterization 

~ Hydrogeologic site characterization shall include but not be limited to the 
following: 

l} Geologic well logs/boring logs; 

£l Climatic aspects of the site; 

2} Identification of nearby surface water bodies; 

:U Identification of nearby pumping wells; 

~ Geologic setting; 

§l Structural characteristics; 

7J. Geologic cross-sections; 

ID. Soil characteristics; 

.2l Identification of confining layers; 

lQl Identification of potential migration pathways; 

ill Groundwater guality data; 

12) Vertical and horizontal extent of the geologic layers to a minimum 
depth of I 00 feet below land surface; 

ill Chemical and physical properties of the geologic layers to a 
minimum depth of 100 feet below land surface; 

14) Hydraulic characteristics of the geologic layers to a minimum 
depth of 100 feet below the land surface, including: 

Al Water table depth; 
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ID Hydraulic conductivities; 

g Porosities: 

ill Direction and velocity of groundwater flow; and 

ill Map of the potentiometric surface; and 

.121 Any other information requested by the Agency. 

15. Would the Agency consider an amendment that requires an owner or operator to 
redo its corrective action plan if it did not have a proper NPDES permit, but 
required one? Hrg. Transcript Feb. 27, 2014, p 60. 

AGENCY RESPONSE: Section 841.320(a) of this Part states "Water discharged to 
waters of the United States must be discharged in accordance with an NPDES Permit." 
Hence an NPDES Permit is required for a discharge. If an owner or operator did not 
receive a proper NPDES penni! where one is required the owner or operator would need 
to secure the appropriate permit or consider other alternatives for the discharge of the 
water. Those alternatives could include but are not limited to modification of the 
corrective action plan or resubmission of a NPDES application. The Agency considers 
an amendment requiring an owner or operator to redo its corrective action plan if it did 
not have a proper NPDES penni!, overly restrictive and prefers to avail the owner or 
operator all opportunities to implement the corrective action. 

16. Which of the 36 units identified as not receiving CCW have groundwater 
monitoring wells? Hrg. Transcript Feb. 27, 2014, p 80-83. 

AGENCY RESPONSE: The Agency believes the following CCW surface 
impoundments which cmmot receive CCW have monitor wells: Will County Station- N. 
Pond and S. Pond 3; Powerton- Old Ash Pond; Electric Energy Inc.- West Ash Pond; 
Baldwin Energy Center- Pond 1; Hennepin Station- Pond 1, Pond 2, Pond 3 and Pond 4; 
Wood River Station- Pond land Pond 2 West; Vennillion Station- North Pond Cell 1, 
North Pond Cell 2, Old East Pond, New East Pond Cl and New East Pond C2; Duck 
Creek Station- Pond 1 m1d Pond 2; Coffeen Station- Ash Pond 2; Meredosia Station
Bottom Ash Pond, Fly Ash Pond Cl, Fly Ash Pond C2 and Old Ash Pond; Hutsonville 
Station- Pond A, Pond B, Pond C and Pond D; Venice- N. Pond and S. Pond; Grand 
Tower- Ash Pond; and Prairie Power Inc.- N. Pond. 

17. Can the Agency submit into the record the test results showing that organic 
compounds are not a concern with the disposal of CCW. Hrg. Transcript Feb. 27, 
2014, p 84. 

AGENCY RESPONSE: The sample results for organic compounds at Southern Illinois 
Power Coop, CWLP, Powerton, Waukegan, Will County and Joliet 29 have been 
provided in Attachment 4. Organic analysis does not appear to have been completed at 
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Crawford. Crawford's inclusion in the list of facilities which have completed organic 
analysis appears to have been in error. 

18. Would it be possible for the Agency to identify which sites they believe that more 
confirmation sampling is needed on a site-specific basis? Hrg. Transcript Feb. 27, 
2014, p. 84-86. 

AGENCY RESPONSE: Under the Ash Impoundment strategy, those sites where 
monitoring showed an exceedence of the groundwater quality standards in 35 Ill. Adm. 
Code 620 had to conduct confirmation sampling. Under the proposed rules, all sites will 
have to continue groundwater monitoring. Any site with a exceedence of the 
gronndwater quality standards would have to perform confirmation sampling. 

19. When were the Notices of Intent to Pursue Legal Action (NIPLA) issued to Dynegy 
and Ameren facilities? Hrg. Transcript Feb. 27, 2014, p. 86. 

AGENCY RESPONSE: NIP LAs were issued for the four Ameren facilities on February 
13, 2013. NIPLAs were issued for the two Dynegy facilities on December 13, 2012. 

20. Is Exhibit 14 accurate? Hrg. Transcript Feb. 27, 2014, p. 44-45. 

AGENCY RESPONSE: The information contained in Exhibit #14 was provided to the 
Agency's Bureau of Water, Division of Water Pollution Control, Industrial Permit 
Section in 2009 by the operators of the coal fired generation stations. This information 
has been reviewed to assess the accuracy of the infonnation using the best available data 
as ofMarch, 2014. The results of this review are provided below for each facility. The 
most up to date information on the CCW impoundments at the 24 facilities is provided in 
Exhibit N of with the Agency's answers to the prefiled questions Submitted to the Board. 

Will County Station-The information contained in Exhibit # 14 for this facility under the 
column headings titled Name of Facility, NPDES Number, Number of Ash Ponds, and 
Volume/ Other Information, appears to be accurate. The information contained in Exhibit 
#14 for this facility under the column headings titled Number Active (A), Number Lined 
(Active), Number Inactive (I), Number Lined (Inactive), and Number Above vs. Below 
Grade does not appear to be accurate. 

Waukegan Station-The information contained in Exhibit # 14 for this facility under the 
column headings titled Name of Facility, NPDES Number, Number of Ash Ponds, 
Number Active (A), Number Lined (Active), Number Inactive (I), Number Lined 
(Inactive), and Volume/ Other Information, appears to be accurate. The information 
contained in Exhibit #14 for this facility under the column heading titled Number Above 
vs. Below Grade does not appear to be accurate. 

Powerton- The information contained in Exhibit #14 for this facility under the column 
headings titled Name of Facility, NPDES Number, Number Lined (Inactive), and 
Volume/ Other Information, appears to be accurate. The information contained in Exhibit 
#14 for this facility under the column headings titled Number of Ash Ponds, Number 
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Active (A), Number Lined (Active), Number Inactive (I), and Number Above vs. Below 
Grade does not appear to be accurate. 

Joliet 29- The information contained in Exhibit # 14 for this facility under the column 
headings titled Name of Facility, NPDES Number, Number of Ash Ponds, Number 
Active (A), Number Lined (Active), Number Inactive (I), Number Lined (Inactive), and 
Volume/ Other Information appears to be accurate. The information contained in Exhibit 
#14 for this facility under the column headings titled Number Above vs. Below Grade 
does not appear to be accurate. 

Joliet 9- The ash generated at tlJ.is facility is disposed at the Lincoln Stone Quarry which 
is a permitted land fill under Subtitle G regulations. 

Crawford- This facility is closed. CCW was removed from this impoundment in 
accordance with the Agency approved Compliance Cotmnitment Agreement. The 
impoundment no longer receives CCW. 

Electrical Energy Inc.- The information contained in Exhibit #14 for this facility appears 
to be accurate. 

Baldwin Energy Center- The information contained in Exhibit #14 for this facility 
appears to be accurate. 

Havana Station The information contained in Exhibit #14 for this facility under the 
column headings titled Name of Facility, NPDES Number, Number Lined (Inactive), and 
Number Above vs. Below Grade appears to be accurate. The information contained in 
Exhibit #14 for this facility under the colmm1 headings titled Number of Ash Ponds, 
Number Active (A), Number Lined (Active), Number Inactive (I), and Volume/ Other 
Information does not appear to be accurate. 

Hennepin Station- The information contained in Exhibit #14 for this facility under the 
colmm1 headings titled Name of Facility, NPDES Number, and Number Lined (Inactive) 
appears to be accurate. The information contained in Exhibit #14 for this facility under 
the colmm1 headings titled Number of Ash Ponds, Number Active (A), Number Lined 
(Active), Number Inactive (I), Volume/ Other Information, and Number Above vs. 
Below Grade does not appear to be accurate. 

Wood River Station- The information contained in Exhibit # 14 for this facility under the 
colmm1 headings titled Name of Facility, NPDES Number, Number Inactive (I), and 
Number Lined (Inactive) appears to be accurate. The information contained in Exhibit 
#14 for this facility under the colmm1 headings titled Number of Ash Ponds, Number 
Active (A), Number Lined (Active), Volume/ Other Information, and Number Above vs. 
Below does not appear to be accurate. 

Vermillion Station- The information contained in Exhibit #14 for this facility under the 
colmm1 headings titled Name of Facility, NPDES Number, Number of Ash Ponds, 
Number Active (A), Number Lined (Active), Number Inactive (I), Number Lined 
(Inactive), and Volume/ Other Information, appears to be accurate. The information 

Page 13 oflS 

Electronic Filing - Received, Clerk's Office :  03/25/2014 - PC# 4 



Attachment !-Agency's Responses to Questions Raised at the Prist Hearing 

contained in Exhibit #14 for tins facility under the colmm1 heading titled Number Above 
vs. Below Grade does not appear to be accurate. 

Newton Station- The information contained in Exhibit # 14 for this facility appears to be 
accurate. 

Edwards Station- The information contained in Exhibit # 14 for this facility appears to be 
accurate. 

Duck Creek Station- The information contained in Exl1ibit # 14 for this facility under the 
colmm1 headings titled Name of Facility, NPDES Number, and Number Lined (Active) 
appears to be accurate. The information contained in Exhibit # 14 for this facility under 
the colunm headings titled Number of Ash Ponds, Number Active (A), Number Inactive 
(I), Number Lined (Inactive), and Volume/ Other Information, does not appear to be 
accurate. 

Coffeen Station- The information contained in Exhibit #14 for this facility under the 
colmm1 headings titled Name of Facility, NPDES Number, Number Inactive (I), Number 
Lined (Inactive), appears to be accurate. The infonnation contained in Exl1ibit #14 for 
this facility under the column headings titled Number of Ash Ponds, Number Active (A), 
Number Lined (Active) and Volume/ Other does not appear to be accurate. 

Meridosia Station- The information contained in Exhibit #14 for this facility under the 
colmm1 headings titled Name of Facility, NPDES Number, Number Lined (Active), and 
Number Lined (Inactive) appears to be accurate. The infonnation contained in Exl1ibit 
#14 for this facility under the column headings titled Number of Ash Ponds, Number 
Active (A), and Number Inactive (I) does not appear to be accurate. 

Hutsonville Station- The information contained in Exhibit #14 for this facility appears to 
be accurate. 

Vencie- The information contained in Exhibit #14 for this facility under the column 
headings titled Name of Facility, NPDES Number, Number of Ash Ponds, Number Lined 
(Active), and Number Lined (Inactive) appears to be accurate. The information contained 
in Exhibit #14 for this facility under the colmm1 headings titled Number Active (A), and 
Number Inactive (I) does not appear to be accurate. 

Grand Tower- The information contained in Exhibit #14 for this facility appears to be 
accurate. 

Kincaid Generation- The information contained in Exhibit #14 for this facility appears to 
be accurate. 

City Water Light and Power- The information contained in Exhibit #14 for this facility 
appears to be accurate. 

Prairie Power Inc.- The information contained in Exhibit #14 for this facility appears to 
be accurate. 
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Southern Illinois Power Co-op- The information contained in Exhibit #14 for this facility 
under the colmm1 headings titled Name of Facility, NPDES Number, and Number Lined 
(Inactive) appears to be accurate. The information contained in Exhibit # 14 for this 
facility under the column headings titled Number of Ash Ponds, Number Active (A), 
Number Lined (Active), Number Inactive (I), and Number Lined (Inactive) does not 
appear to be accurate. 

21. Does the Agency know when the impoundments listed on page 2 of Exhibit 14 as 
being under construction at the Coffeen and Duck Creek facilities were built? Hrg. 
Transcript Feb. 27, 2014, p. 95. 

AGENCY RESPONSE: At Coffeen the Bottom Ash /Recycle pond was formerly known 
as Ash pond 1. The bottom Ash/Recycle Pond was reconstructed as provided by Water 
Pollution Control permit 1978-EA-389 issued by the Agency on May 26, 1978. It is 
believed that reconstruction took place in 1978 or 1979. The Gypsum Stack and the 
Gypsum Stack Recycle units were permitted in 2008 and have been in operation since 
2010. Landfill runoff pond has been in operation since March of2010. 

At Duck Creek Pond 1 was operated from 1976 to 1986. Pond 2 was operated from 1984 
to 2009. The new bottom ash sluice and volume waste treatment basin began operation 
in 2009. The Gypsum Pond and Gypsum Reclaim Pond began to operate in November of 
2007. 

22. Would there be any location criteria for new surface impoundments? Hrg. 
Transcript Feb. 27, 2014, p. 93. 

AGENCY RESPONSE: The Agency anticipates that location criteria for new surface 
impoundments would be included in design criteria. 

23. Is the Lincoln Stone Quarry a surface impoundment, as defined in these rules? Does 
the defmition of surface impoundment need to be clarified? Hrg. Transcript Feb. 
27,2014, p. 105-107. 

AGENCY RESPONSE: Lincoln Stone Quarry operates under a solid waste pennit. The 
rules governing solid waste permits define "landfill" as 

"a unit or part of a facility in or on which waste is placed and accumulated over 
time for disposal, and which is not a land application unit, a surface impoundment 
or an underground injection well. For the purposes of this Part and 35 Ill. Adm. 
Code 811 through 815, landfills include waste piles, as defined in this Section." 

35 Ill. Adm. Code 810.103. Part 810 defines "surface impoundment" as 

"a natural topographical depression, man-made excavation, or diked area into 
which flowing wastes, such as liquid wastes or wastes containing free liquids, are 
placed. For the purposes of this Part and 35 Ill. Adm. Code 811 through 815, a 
surface impoundment is not a landfill." 
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35 Ill. Adm. Code 810.103. In order to achieve internally consistent definitions, the 
Agency reco1mnends that the definition of surface impoundment in proposed Section 
841.110 be amended as follows: 

"Surface impoundment" means a natural topographical depression, man-made 
excavation, or diked area where earthen materials provide structural support for 
the contaimnent of liquid wastes or wastes containing free liquids, and which is 
not a landfill. as defined in 35 Ill. Adm. Code 810.103. 

24. In its response to a question raised by the Board, the Agency proposed changes to 
proposed Section 841.130, specifically requiring existing units to submit a 
groundwater monitoring plan within one year of the effective date of the proposed 
rules, and obtaining approval of the groundwater monitoring plan within two years 
of the effective date. If the Agency is getting close to the two-year mark and it has 
not finished reviewing fully groundwater monitoring plan, will it just simply 
disapprove it at that point. Hrg. Transcript Feb. 27, 2014, p. 32, 110-112. 

AGENCY RESPONSE: The Agency would not deny a plan because the proposed two 
year mark is approaching. To address the concerns Midwest Generation raised during the 
hearing, the Agency proposes the following changes. Note that portions of the Sections 
that are unaffected by the proposed revisions have not been included in the Agency's 
response. 

Section 841.130 Compliance Period. 

ill_ Except as provided in this Section. the+fle compliance period begins when the 
unit first receives coal combustion waste, or leachate from coal combustion waste, 
or on the effective date of this Partone year after the effective date of tills rule, 
whichever occurs later, and ends when the post-closure care period ends. The 
post-closure care period for a unit is the time period described in Section 
841.440(a) of this Part. 

hl If the unit was in operation on or before the effective date of this Part. the+he 
owner or operator shall conduct a hydrogeologic site characterization, establish 
background values, develop a groundwater monitoring system, and submit a 
groundwater monitoring plan within one year of the effective date of this Part 
before the compliance period begins. If the owner or operator wishes to use 
previous site investigations or characterization, plans or programs to satisfy the 
requirements ofthis Part pursuant to Section 841.145, the owner or operator must 
submit the previous investigations, characterizations, plans or programs in 
accordance with Section 841.140 of this Part to the Agency for approval pursuant 
to Section 841.145 of this Part within one year of the effective date of this Partffi 
the ,\geney for approval of this Part before the compliance period begins. 

Section 841.500 Plan Review, Approval and Modification 
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If the Agency disapproves any plan submitted pursuant to Sections 841.130(b), 
841.310(d) or 841.405, and the owner or operator does not elect to appeal the 
Agency's decision to the Board, the owner or operator must resubmit the plan 
within 90 days of the post-marked date the notice is mailed. 

25. Is the Agency willing to consider extending the public comment period for posted 
plans to 45 or 60 days? Hrg. Transcript Feb. 27, 2014, p 123. 

AGENCY RESPONSE: The Agency does not object to extending the public cmmnent 
period. Currently, the Agency proposes that it has 90 days to review submitted plans, 
with a 30 day cmmnent period. The Agency requests that any extension to the cormnent 
period also results in an extended Agency review time. Therefore, if the Board elects to 
extend the cmmnent period to 45 days, the Agency requests the review time specified in 
proposed Section 841.500 be extended to I 05 days. Likewise, if the cmmnent period is 
extended to 60 days, the Agency requests the review time be extended to 120 days. 

26. Is the Agency opposed to amending Section 841.125 to state that a unit must comply 
with the groundwater quality standards at all times? Hrg. Transcript Feb. 27, 2014, 
p. 114-115. 

AGENCY RESPONSE: The Agency proposes the following change. 

Section 841.125 Groundwater Quality Standards 

The owner or operator shall comply with the groundwater standards in 35 Ill. Adm. Code 
620, including the corrective action process in 35 Ill. Adm. Code 620.250. at all times. 
Compliance shall be measured at the compliance point, or compliance points if more than 
one compliance point exists. The number and kinds of samples collected to establish 
compliance must be appropriate for the fonn of statistical test employed, as prescribed in 
Section 841.225 of this Part and the 2009 Unified Guidance, incorporated by reference in 
Section 841.120 of this Part. 

27. Does the Agency anticipate including the documents in Exhibit J, the certification 
forms required by the proposed rules, as appendices to the proposed rules? If so, 
would the Agency consider revising Section 2 of the Certification of Surface 
Impoundment- Corrective Action form to include additional possible alternatives? 

AGENCY RESPONSE: The Agency would prefer if the certifications in Exhibit J are 
not included in the rule as appendices. The Agency would like to have flexibility to chang 
the fonns without completing a Board rulemaking. As this a new program and the forms 
are still in draft form, the Agency may need to modify the form to meet still unknown 
pro grarmnatic needs. 

The Board's rules contain numerous examples of Agency prescribed forms without 
including the forms in the appendix. See 35 Ill. Adm. Code 125.202; 35 Ill. Adm. Code 
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218.586; 35 Ill. Adm. Code 244.141; 35 Ill. Adm. Code 309.103; 35 Ill. Adm. Code 
502.201; 35 Ill. Adm. Code 602.111; 35 Ill. Adm. Code 603.105; 35 Ill. Adm. Code 
702.123; 35 Ill. Adm. Code807.205. 

Updated draft fonns are included as Attachment 5. 

28. During the first set of hearings, questions were raised regarding the applicability of 
the Tiered Approach to Corrective Action Objectives (TACO), and the use of 
institutional controls. Hrg. Transcript Feb. 26, 2014, p 144-156. Hrg. Transcript 
Feb. 27, 2014 p 119-120 

AGENCY RESPONSE: The Agency is still reviewing these questions and will file a 
supplemental response by April30, 2014. 

29. Correction to Agency Response to ELPC's prefiled question #1 to Richard P. Cobb: 

City Water Light and Power (CWLP) provided the Agency with supplemental 
information in a letter dated March 6, 2014 from Ms. Christine Zeman, CWLP 
Regulatory Affairs Director indicating that CWLP's Dallman Unit 4 handles both fly ash 
and bottom ash dry. The Agency proposes to augment the Agency's response to ELPC's 
prefiled Question 1 to Richard P. Cobb with this information provided by CWLP. 
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TITLE 35: ENVIRONMENTAL PROTECTION 
SUBTITLE G: WASTE DISPOSAL 

CHAPTER I: POLLUTION CONTROL BOARD 
SUBCHAPTERj: COAL COMBUSTION WASTE SURFACE IMPOUNDMENTS 

PART 841 
COAL COMBUSTION 

WASTE SURFACE IMPOUNDMENTS AT POWER GENERATING FACILITIES 

Section 
841.100 
841.105 
841.110 
841.115 
841.120 
841.125 
841.130 
841.135 
841.140 
841.145 
841.150 
841.155 
841.160 
841.165 
841.170 

Section 
841.200 
841.205 
841.210 
841.215 
841.220 
841.225 
841.230 
841.235 
841.240 

Section 
841.300 

Purpose 
Applicability 
Defmitions 

SUBPART A: GENERAL 

Abbreviations and Acronyms 
Incorporations by Reference 
Groundwater Quality Standards 
Compliance Period 
Recordkeeping 
Submission of Plans, Reports and Notifications 
Previous Investigations, Plans and Pro grams 
Modification of Existing Permits 
Construction Quality Assurance Pro gram 
Photographs 
Public Notice 
Inspection 1 

SUBPART B: MONITORING 

Hydrogeologic Site Characterization 
Groundwater Monitoring System 
Groundwater Monitoring Plan 
Chemical Constituents and Other Data to Be Monitored 
Detennining Background Values 
Statistical Methods 
Sampling Frequency 
Annual Statistical Analysis 
Inspection 2 

SUBPART C: CORRECTIVE ACTION 

Confirmation Sampling 

1 Hearing Exhibit 5, attachment I, p.22. 
2 Hearing Exhibit 5, attachment I, p.22. 
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841.305 
841.310 
841.315 
841.320 
841.325 

Section 
841.400 
841.405 
841.410 
841.415 
841.420 
841.425 
841.430 
841.435 
841.440 
841.445 
841.450 

Section 
841.500 
841.505 

Alternative Cause Demonstration 
Corrective Action Plan 
Groundwater Collection System 
Groundwater Discharge System 
Corrective Action Report and Certification 

SUBPART D: CLOSURE 

Surface Impoundment Closure 
Closure Prioritization 
Closure Plan 
Final Slope and Stabilization 
Final Cover System 
Closure Report and Certification 
Post-Closure Maintenance of Cover System 
Post-Closure Care Plan 
Post-Closure Report and Certification 
Closure and Post-Closure Annual Reporting 
Resource Conservation and Recovery Act 

SUBPART E: AGENCY REVIEW PROCEDURES 

Plan Review, Approval, and Modification 
Review and Approval of Reports and Certifications 

AUTHORITY: Implementing Sections 12 and 22 of the Environmental Protection Act [415 
ILCS 5/12 and 22] and authorized by Sections 13, 22, 27, and 28 of the Enviromnental 
Protection Act [415 ILCS 5/13,22,27, and 28]. 

SOURCE: Adopted in R_-_ at_ Ill. Reg. __ , effective ___ _ 

SUBPART A: GENERAL 

Section 841.100 Purpose 

This Part establishes criteria, requirements and standards for site characterization, groundwater 
monitoring, preventive response, conective action and closure of surface impoundment units 
containing coal combustion waste or leachate from coal combustion waste at power generating 
facilities. 

Page 2 of44 

Electronic Filing - Received, Clerk's Office :  03/25/2014 - PC# 4 



Attachment 2 - Revised Proposed Part 841 

Section 841.105 Applicability 

a) Except as specified in subsection (b) of this Section, this Part applies to all surface 
impoundments at power generating facilities containing coal combustion waste or 
leachate ii-mn coal combustion waste that are: 

1) operated on or after the effective date of these rules, or 

2) not operated after the effective date of these rules, but whose coal 
combustion waste or leachate from coal combustion waste causes or 
contributes to an exceedence of the groundwater quality standards on or 
after the effective date of these rules. 

b) This Pmi does not apply to any surface impoundment unit: 

1) operated under a solid waste landfill permit issued by the Agency; 

2) operated pursuant to procedural requirements for a landfill exempt from 
permits under 35 Ill. Adm. Code 815; 

3) subject to 35 Ill. Adm. Code 840; 

4) used to store coal combustion waste or leachate from coal combustion 
waste when all of the following conditions are met: 

A) at least two feet of material with a penneability equal or superior to 
1 Xl o-7 centimeters per second, or an equivalent synthetic liner 
lines the bottom of the unit; 

B) the coal combustion waste or leachate from coal combustion waste 
remains in the unit for no longer than one year; and 

C) the unit's maximum volume is no more than 25 cubic yards; or 

5) that does not contain more than one cubic yard of CCW and is 3used to 
only collect stonnwater runoff, which does not contain leachate. 

BOARD NOTE: A unit not subject to this Part should maintain records demonstrating 
how the exemption in subsection (b) aoplies or how the unit is outside the scope of 
application set forth in subsection (a).4 

3 Hearing Exhibit 5, attachment I, p.ll. 
4 Illinois EPA's Post Hearing Comments, attachment I, p. 4, March 25, 2014. 
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Section 841.110 Definitions 

Unless otherwise specified, the definitions of the Enviromnental Protection Act (Act) [415 ILCS 
5] apply to this Part. The following definitions also apply: 

"Agency" means the Illinois Environmental Protection Agency. 

"Aquifer" means saturated (with groundwate1) soils and geologic materials which 
are sufficiently permeable to readily yield economically useful quantities of water 
to wells, springs, or streams under ordinwy hydraulic gradients. [ 415 ILCS 
55/3(b)] 

"Board" means the Illinois Pollution Control Board. 

"Certified Laboratory" means any laboratory certified pursuant to Section 4(o) of 
the Act [415 ILCS 5/4(o)], or certified by USEPA. 5 

"Coal combustion waste" means any fly ash, bottom ash, slag, or flue gas or fluid 
bed boiler desulfurization by-products generated as a result of the combustion of 

(1) coal, or 

(2) coal in combination with: (i) fuel grade petroleum coke, (ii) other 
fossil fuel, or (iii) both fuel grade petroleum coke and other fossil 
fuel, or 

(3) coal (with or without: (i) fuel grade petroleum coke, (ii) other 
fossilfuel, or (iii) both fuel grade petroleum coke and other fossil 
fuel) in combination with no more than 20% of tire derived fuel or 
wood or other materials by weight of the materials com busted; 
provided that the coal is burned with other materials, the Agency 
has made a written determination that the storage or disposal of 
the resultant wastes in accordance with the provisions of item (1) 
of Section 21 would result in no environmental impact greater than 
that of wastes generated as a result of the combustion of coal 
alone, and the storage disposal of the resultant wastes would not 
violate applicable federal law. [ 415 ILCS 5/3 .140] 

"Compliance point"6 means any point in groundwater designated at a lateral 
distance of25 feet measured parallel to the land surface from the outer edge of the 
unit and projected vertically downward, or property boundary, whichever is less, 
and a depth of 15 feet from the bottom ofthe unit or 15 feet into the groundwater 
table, whichever is greater. If the owner or operator has a GMZ pursuant to 3 5 Ill. 
Adm. Code 620.250 for the site or unit, compliance point means any point as 

5 Hearing Exhibit 5, attachment I, p.20. 
6 Hearing Exhibit 5, attachment I, p.l2-13. 
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specified in an approved corrective action processin the groundwater at whieh a 
eontaminant released from the unit eould pass beyond the Agency approved GMZ: 
boundary. There may be more than one compliance point for a particular 
unit(s)/GMZ. 

"Contaminant" means any solid, liquid or gaseous matter, any odor, or any form 
ofenergy,fi"om whatever source. [415 ILCS 5/3.165] 

"Groundwater" means underground water which occurs within the saturated zone 
and geologic materials where the fluid pressure in the pore space is equal to or 
greater than atmospheric pressure. (415/LCS 5/3.210zl 

"High priority resource groundwater" means Class I groundwater under 3 5 Ill. 
Adm. Code 620.210(a)Cll. (a)(2), or (a)(3). or Class III groundwater under 35 Ill. 
Adm. Code 620.2308 

"Leachate" means any liquid, including any suspended components in the liquid, 
that has been or is in direct contact with, percolated through or drained fi·om coal 
combustion waste. Leachate does not include stonnwater runoff that may come 
into contact with fugitive ash. 

"Off-site" means not on-site. 

"On-site", "on the site", or "on the same site" means the same or geographically 
contiguous property which may be divided by public or private right-of-way, 
provided the entrance and exit between the properties is at a crossroads 
intersection and access is by crossing as opposed to going along the right-of-way. 
Noncontiguous properties owned by the same person but collilected by a right-of
way which he controls and to which the public does not have access is also 
considered on-site property. 

"Operator" means the person responsible for the operation and maintenance of a 
unit. 

"Owner" means a person who has an interest, directly or indirectly, in land, 
including a leasehold interest, on which a person operates and maintains a unit. 
The "owner" is the "operator" if there is no other person who is operating and 
maintaining a unit. 

"Person" is any individual, partnership, co-partnership, firm, company, limited 
liability company, corporation, association, joint stock company, trust, estate, 
political subdivision, State agency, or any other legal entity, or their legal 
representative, agent or assigns. [415 ILCS 5/3.315] 

7 Hearing Exhibit 5, attachment I, p.l2. 
8 Hearing Exhibit 5, attachment 4, p.9. 
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"Practical Quantitation Limit" or "PQL" means the lowest concentration or level 
that can be reliably measured within specified limits of precision and accuracy 
during routine laboratory operating conditions in accordance with "Test Methods 
for Evaluating Solid Wastes, Physical/Chemical Methods", EPA Publication No. 
SW-846, incorporated by reference at Section 841.120. 

"Professional engineer" means a person licensed under the laws of the State of 
Illinois to practice professional engineering. [225 ILCS 325]. 

"Professional geologist" means an individual who is licensed under the 
Professional Geologist Licensing Act to engage in the practice of professional 
geology in Illinois. [225 ILCS 745] 

"Site" means any location, place, tract of land and facilities, including but not 
limited to buildings, and improvements used for pwposes subject to regulation or 
control by the Act or regulations thereunder. [415 ILCS 5/3.460] 

"Statistically significant" means the application of a statistical method pursuant to 
Section 841.225 of this Part to detennine whether consecutive groundwater 
sampling data showing greater or lesser concentrations of chemical constituents 
represents a pattem rather than chance occurrence. 

"Storm" means a maxirnum 24 hour precipitation event v?ith a probable 
reeurrence interval of once in 25 years, as defined by the National 'Neather 
Service in NOAA Atlas 11 Precipitation PreqHency Atlas of the United States, 
Volume 2, Version 3.0 (2001), found at 
http:hqlfisc.mvs.noaa.gov/hdsc/pfds/orb/il:::Pfds.html.9 

"Surface impoundment" 10 means a natural topographical depression, man-made 
excavation, or diked area where earthen materials provide structural support for 
the contaimnent ofliquid wastes or wastes containing free liquids. and which is 
not a landfilL as defined in 35 Ill. Adm. Code 810.103. 

"Unit" means any surface impoundment at a power generating facility that 
contains coal combustion waste or leachate from coal combustion waste. 

"Woody species" means perennial plants with stem(s) and branches from which 
buds and shoots develop. 

"25- year, 24-hr Stann" means the maximum 24-hour precipitation event with a 
probable recurrence interval of once in 25 years. as defined by NOAA Atlas 14; 
Precipitation Frequency Atlas of the United States. incorporated by reference in 
Section 841.120. 11 

9 Hearing Exhibit 5, attachment 1, p.14-15. 
10 Illinois EPA's Post Hearing Comments, attachment 1, p. 15-16, March 25, 2014. 
11 Hearing Exhibit 5, attachment 1, p.14-15. 
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Section 841.115 Abbreviations and Acronyms 

Agency 
CQA 
GMZ 
Mg\L 
NPDES 
TDS 
PQL 

Illinois EnvirOIHBental Protection AgencyH 
Construction Quality Assurance 
Groundwater Management Zone 
Milligrams per Liter 
National Pollutant Discharge Elimination System 
Total Dissolved Solids 
Practical Quantitation Limit 

Section 841.120 Incorporations by Reference 

a) The Board incorporates the following material by reference: 

NTIS. National Technical Information Service, 5285 Port Royal Road, 
Springfield VA 22161, (703) 605-6000. 

"Methods for Chemical Analysis ofWater and Wastes," March 1983, Doc. 
No. PB84-128677. EPA 600/4-79-020 (available on-line at 
http://nepis.epa.gov/). 

"Methods for the Detennination ofinorganic Substances in Enviromnental 
Samples," August 1993, Doc. No. PB94-120821 (referred to as "USEPA 
Environmental Inorganic Methods"). EPA 600/R-93-100 (available online 
at http://nepis.epa.gov/). 

"Methods for the Detennination of Metals in Enviromnental Samples," 
June 1991, Doc. No. PB91-231498. EPA 600/4-91-010 (available on-line 
at http://nepis.epa.gov/). 

"Methods for the Detenni.nation of Metals in Enviromnental Samples 
Supplement I," May 1994, Doc. No. PB95-125472. EPA 600/4-94-
111 (available on-line at http://nepis.epa.gov). 

"Methods for the Detennination of Organic and Inorganic Compounds in 
Drinking Water: Volume I," EPA 815-R-00-014 (August 2000) (available· 
on-line at http://nepis.epa.gov). 

"Practical Guide for Ground-Water Sampling," EPA Publication No. 
EPNG00/2-851104 (September 1985), Doc. No. PB 86-137304, 

"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 
USEPA Publication No. SW-846, as amended by Updates I, II, IIA, IIB, 

12 Hearing Exhibit 5, attachment 1, p.l5. 
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III, IIIA, and IIIB (Doc. No. 955-001-00000-1), (available on-line at 
http://www.epa.gov/epaoswer/hazwaste/test/main.htm). 

USEPA, NSCEP. United States Enviromnental Protection Agency, National 
Service Center for Enviromnental Publications, P.O. Box 42419, Cincim1ati, OH 
45242-0419 (accessible on-line and available by download from 
http:/ /www.epa.gov/nscep/). 

2009 Unified Guidance. "Statistical Analysis of Groundwater Monitoring 
Data at RCRA Facilities-Unified Guidance," March 2009, EPA 530/R-
09-2007. 

USGS. United States Geological Survey, 1961 Stout St., Denver CO 80294, (303) 
844-4169. 

"Teclmiques of Water Resources Investigations of the United States 
Geological Survey, Guidelines for Collection and Field Analysis of 
Ground-Water Samples for Selected Unstable Constituents," Book I, 
Chapter D2 (1976). 

"NOAA Atlas 14: Precipitation-Frequency Atlas of the United States," United 
States Department ofC01mnerce, National Oceanic and Atmospheric 
Administration. National Weather Service. Volume 2, Version 3.0 (2004). revised 
2006. Available from NOAA. NWS. Office ofHydrologic Development. 1325 
East West Highway. Silver Spring. MD 20910 (Available online at 
http://www.nws.noaa.gov/oh/hdsc/PF documents/Atlasl4 Volume2.pdf) 13 

b) This Section incorporates no later editions or amendments. 

Section 841.125 Groundwater Quality Standards 14 

ill The owner or operator shall comply with the groundwater standards in 35 Ill. 
Adm. Code 620 at all times, including the eeFFeetive aetien preeess in 35 Ill. 
Adm. Cede 620.250. 

hl. Compliance with the groundwater quality standards shall be measured at the 
compliance point, or compliance points if more than one compliance point exists. 

Ql The number and kinds of samples collected to establish compliance with the 
groundwater quality standards must be appropriate for the fonn of statistical test 
employed, as prescribed in Section 841.225 of this Part and the 2009 Unified 
Guidance, incorporated by reference in Section 841.120 of this Part. 

13 Hearing Exhibit 5, attachment I, p.14-15. 
14 Hearing Exhibit 5, attachment 4, p.ll; Illinois EPA's Post Hearing Comments, attachment I, p. 17, March 25, 
2014. 
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Section 841.130 Compliance Period15 

i!)_ Except as provided in this Section. the+he compliance period begins when the 
unit first receives coal combustion waste, or leachate from coal combustion waste, 
or on the effective date of this Partone year after the effective date of this rule, 
whichever occurs later, and ends when the post-closure care period ends. The 
post-closure care period for a unit is the time period described in Section 
841.440(a) of this Part. 

Ql If the unit was in operation on or before the effective date of this Part. the+he 
owner or operator shall conduct a hydrogeologic site characterization, establish 
background values, develop a groundwater monitoring system, and submit a 
groundwater monitoring plan within one year of the effective date of this Part 
before the compliance period begins. If the owner or operator wishes to use 
previous site investigations or characterization, plans or programs to satisfY the 
requirements of this Part pursuant to Section 841.145, the owner or operator must 
submit the previous investigations, characterizations, plans or programs in 
accordance with Section 841.140 of this Pari to the Agency for approval pursuant 
to Section 841.145 of this Part within one year of the effective date of this Partte 
the Agency for approval of this Part before the compliance period begins. 

Section 841.135 Recordkeeping 

a) The owner or operator of the unit must maintain paper copies of the following on
site: 

I) groundwater monitoring plan; 

2) all monitoring data, including inspection reports, for I 0 years following 
generation of the data; 

3) coiTective action plan, until completion of the cotTective action; 

4) cotTective action report for 10 years following Agency approval of the 
report; 

5) closure plan until the end of the post-closure period; 

6) closure report for 10 years following Agency approval of the report; 

7) post-closure care plan for 10 years following the certification of the post
closure repori; 

15 Hearing Exhibit 5, attachment I, p.l5-17; Illinois EPA's Post Hearing Comments, attachment I, p. 16-17, March 
25, 2014. 

Page 9 of44 

Electronic Filing - Received, Clerk's Office :  03/25/2014 - PC# 4 



Attachment 2 -Revised Proposed Part 841 

8) post-closure report for 10 years following Agency approval of the report; 
and 

9) any CQA reports for 2 years following the completion of the construction. 

b) All information required to be maintained by an owner or operator under this Part 
must be made available to the Agency upon request for inspection and 
photocopying during normal business hours. 

Section 841.140 Submission of Plans, Reports and Notifications 

a) All reports, plans, modifications and notifications required under this Part to be 
submitted to the Agency must be submitted in writing to the Bureau of Water, 
Division of Public Water Supplies, Attn: Hydrogeology and Compliance Unit, 
1021 North Grand Avenue East, P.O. Box 19276, Springfield, Illinois 62794-
9276 or electronically as authorized by the Agency. 

b) Whenever any of the following documents are submitted to the Agency, the 
document must contain the seal and signature of either a professional engineer or 
professional geologist. 

1) hydrogeologic site characterization; 

2) groundwater monitoring system; and 

3) groundwater monitoring plan; 

c) Whenever any of the following documents are submitted to the Agency, the 
document must contain the seal and signature of a professional engineer. 

1) corrective action plan, corrective action report and corrective action 
certification; 

2) closure plan, closure report and closure certification; and 

3) post-closure care plan, post-closure report and post-closure certification. 

Section 841.145 Previous Investigations, Plans and Programs 

The Agency may approve the use of any hydrogeologic site investigation or characterization, 
groundwater monitoring well or system, groundwater monitoring plan, groundwater management 
zone or preventive response plan, compliance cmmnitment agreement, or court or Board order 
existing prior to the effective date of these rules to satisfy the requirements of this Part. 
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Section 841.150 Modification of Existing Permits 

The owner or operator of the unit must submit to the Agency an application to revise any state 
operating permits or NPDES pennits issued by the Agency as necessary as a result of preventive 
response, COITective action, or closure under tins Part. 

Section 841.155 Construction Quality Assurance Program16 

a) The following components of a preventive response plan pursuant to Subpart B of 
this Part, a corrective action plan pnrsuant to Subpart C of this Part and a closure 
plan pursuant to Subpart D of this Part mnst be constructed according to a CQA 
program, if applicable: 

I) Installation of the groundwater collection system and discharge system; 

2) Compaction of the final cover system subgrade and foundation to design 
parameters; 

3) Application of final cover, including installation of the geomembrane; arul 

4) Construction of ponds, ditches, lagoons and berms: and 

~ Removal ofCCW. 

b) The CQA program must meet the following requirements, if applicable: 

I) The operator must designate a CQA officer who is an Illinois licensed 
professional engineer. 

2) At the end of each week of construction until construction is complete, a 
smmnary report must be prepared either by the CQA officer or under the 
supervision of the CQA officer. The report must include descriptions of 
the weather, locations where construction occurred during the previous 
week, materials used, results of testing, inspection reports, and procedures 
used to perform the inspections. The CQA officer must review and 
approve the report. The owner or operator of the unit shall retain all 
weekly summary reports approved by the CQA officer pursuant to Section 
841.135 of this Part. 

3) The CQA officer must certifY the following, when applicable: 

A) the bedding material contains no undesirable objects; 

16 Hearing Exhibit 5, attachment 4, p.8; Illinois EPA's Post Hearing Comments, attachment I, p. 8-9, March 25, 
2014. 
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B) the preventive response, closure plan or corrective action plan has 
been fo !lowed; 

C) the anchor trench and backfill are constructed to prevent damage to 
a geosynthetic membrane; 

D) all tears, rips, punctures, and other damage are repaired; 

E) all geosynthetic membrane seams are properly constructed and 
tested in accordance with the manufacturer's specifications; 

F) the groundwater collection system is constructed to intersect the 
water table; 

G) a groundwater collection system is properly constructed to slope 
toward extraction points, and the extraction equipment is properly 
designed and installed; 

H) appropriate operation and maintenance plans for the groundwater 
collection system and extraction and discharge equipment are 
provided; 

I) proper filter material consisting ofunifonn granular fill, to avoid 
clogging, is used in construction; ilH4 

J) the filter material as placed possesses structural strength adequate 
to support the maximum loads imposed by the overlying materials 
and equipment used at the facility; 

Kl CCW stabilization. transport. and disposal; and 

IJ site restoration. if any. 

4) The CQA officer must supervise and be responsible for all inspections, 
testing and other activities required to be implemented as part of the CQA 
program under this Section. 

5) The CQA officer must be present to provide supervision and assume 
responsibility for performing all inspections of the following activities, 
when applicable: 

A) Compaction of the subgrade and foundation to design parameters; 

B) Application of final cover, including installation of the 
geomembrane; 
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C) Installation of the groundwater collection system and discharge 
system; and 

D) Construction of ponds, ditches, lagoons and berms. 

6) If the CQA officer is unable to be present as required by subsection (b)(5) 
of this Section, the CQA officer must provide the following in writing: 

i) the reasons for his or her absence; 

ii) a designation of a person who must exercise professional judgment 
in carrying out the duties of the CQA officer-in-absentia; 

iii) and a signed statement that the CQA officer assumes full 
responsibility for all inspections perfonned and reports prepared by 
the designated CQA officer-in-absentia during the absence of the 
CQA officer. 

7) The CQA program must ensure, at a minimum, that construction materials 
and operations meet design specifications. 

Section 841.160 Photographs 

When photographs are used to document the progress and acceptability of work perfonned under 
this Part, each photograph shall be identified with the following information: 

a) the date, time and location of photograph; 

b) the name of photographer; and 

c) the signature of photographer. 

Section 841.165 Public Notice 

a) The Agency shaii post ail proposed corrective action plans and closure plans, or 
modifications thereto, on the Agency's webpage for a period not shorter than 30 
days. 

b) The Agency shaii accept written comments for a period of30 days begitming on 
the day the proposed corrective action or closure plan, or modification thereto, 
was posted on the Agency's webpage. 

c) While the Agency may respond to the comments received pursuant to subsection 
(b) of this Section, such response is not required. 
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d) The Agency shall take any cmmnents received into consideration in making its 
final decision and shall post its final decisions on the proposed corrective action 
plans and closure plans, or modifications thereto, on the Agency's webpage for a 
period not shorter than 30 days. 

Section 841.170 Inspection 17 

ill. While a unit is in operation. it must be inspected at least once every seven days 
and after each 25-year, 24-hour Storm to detect evidence of any of the following: 

D. Deterioration, malfunctions or improper operation of ove1iopping control 
systems; 

;n Sudden drops in the level of the unit's contents; 

;n Severe erosion (eg. rills, gullies, and crevices six inches or deeper) or 
other signs of deterioration (eg. failed or eroded vegetation in excess of 
I 00 square feet or cracks) in dikes or other contaimnent devices; and 

:D. A visible leak. 

hl. The owner or operator shall prepare a report for each inspection which includes 
the date of the inspection. condition of the unit, any repairs made to the unit and 
the date of the repair and shall maintain a record of such reports pursuant to 
Section 841.135 of this Part. 

0_ The owner or operator shall notify the Agency when a visual inspection shows the 
level of liquids in the unit suddenly and unexpectedly drops and the drop is not 
caused by changes in the influent or effluent flows. 

SUBPART B: MONITORING 

Section 841.200 Hydrogeologic Site Characterization18 

a) The owner or operator of any unit must design and implement a hydrogeologic 
site characterization to detennine the nature and extent of the stratigraphic 
horizons that are potential contamination migration pathways, and to develop 
hydrogeologic information for the uses set fmih in this Section. 

b) The uses of the hydrogeologic site characterization shall include, but not be 
limited to: 

17 Hearing Exhibit 5, attachment 1, p.22. 
18 See Hearing Exhibit 5, attachment 4, p.S-9; Illinois EPA's Post Hearing Comments, attachment 1, p. 10-11, 
March 25, 2014. 
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1) Providing information to define hydrogeology, including a map of the 
potentiometric surface and background groundwater quality 
concentrations, and to assess whether there are any impacts to 
groundwater quality attributable to any releases from the unit; 

2) Providing information to establish a groundwater monitoring system; and 

3) Providing information to develop and perform modeling to assess possible 
changes and benefits of potential groundwater impact mitigation 
alternatives. 

fl Hydrogeologic site characterization shall include but not be limited to the 
following: 

ll Geologic well logs/boring logs; 

2.1 Climatic aspects of the site: 

.U Identification of nearby surface water bodies: 

:fl Identification of nearby pumping wells: 

~ Geologic setting: 

Ql Structural characteristics: 

7J. Geologic cross-sections: 

lU Soil characteristics: 

2). Identification of confining layers: 

l.Ql Identification of potential migration pathways; 

ill Groundwater quality data: 

ill Vertical and horizontal extent of the geologic layers to a minimum depth 
of 100 feet below land surface; 

13) Chemical and physical properties of the geologic layers to a tmmmum 
depth of 100 feet below land surface: 

14) Hydraulic characteristics of the geologic layers to a minimum depth of 
I 00 feet below the land surface. including: 

hJ. Water table depth: 
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ID Hydraulic conductivities; 

g Porosities; 

ill Direction and velocity of groundwater flow; and 

ID Map of the potentiometric surface; and 

121 Any other information requested by the Agency. 

Section 841.205 Groundwater Monitoring System 

a) The owner or operator of a unit must develop and submit a proposal for a 
groundwater monitoring system as a part of the groundwater monitoring plan 
required by Section 841.210 of this Part. If the site contains more than one unit, 
separate groundwater monitoring systems are not required for each unit, provided 
that provisions for sampling the groundwater will enable detection and 
measnrements of contaminants that enter the groundwater from all units. 

b) Standards for monitoring well design and construction. 

1) All monitoring wells must be cased in a mam1er that maintains the 
integrity of the bore holes. 

2) Wells must be screened to allow sampling only at a specified interval. 

3) All wells must be covered with vented caps, unless located in flood-prone 
areas, and equipped with devices to protect against tampering and damage. 

c) The groundwater monitoring system must consist of a sufficient number of wells, 
installed at appropriate locations and depths to yield groundwater samples to: 

1) represent the background quality of groundwater that has not been affected 
by the unit; 

2) represent the quality of groundwater at the compliance point or points; 

3) detennine compliance with applicable groundwater quality standards in 35 
Ill. Adm. Code Part 620; and 

4) distinguish between chemical constituent concentrations attributable to a 
regulated unit and other activities. 

d) The groundwater monitoring system must include monitoringMonitoring well(s) 
must be located in stratigraphic horizons that are potential contamination 
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migration pathways as identified by the hydrogeologic site characterization 
conducted pursuant to Section 841.200. 19 

e) The groundwater monitoring system must be approved by the Agency pursuant to 
Subpart E of this Part as a part of the groundwater monitoring plan. 

Section 841.210 Groundwater Monitoring Plan 

a) The owner or operator of a unit must develop a groundwater monitoring plan to 
monitor and evaluate groundwater quality to demonstrate compliance with the 
groundwater quality standards in 35 Ill. Adm. Code Part 620, and to detennine the 
full extent, measured or modeled, of the presence of any contaminant monitored 
pursuant to Section 841.215 of this Part above background concentrations, if any. 

b) The groundwater monitoring plan must contain the following: 

I) A groundwater monitoring quality assurance program for sample 
collection, preservation and analysis. 

2) A site map that identifies the following: 

A) all the units located at the site; 

B) all existing and proposed groundwater monitoring wells; 

C) all buildings and pertinent features; and 

D) other information if requested by the Agency. 

3) A description of the unit(s), including but not limited to: 

A) the date each unit began operation; 

B) a description of the contents of each unit, specifying, to the extent 
practicable and where such information is available: 

i) the date when each unit began receiving coal combustion 
waste, or leachate from coal combustion waste; 

ii) changes in the coal source (e.g. Powder River Basin versus 
Illinois Basin) including dates and/or tons of material from 
each coal source; 

iii) changes in the type of coal combustion waste, or leachate 
deposited (e.g. fly ash versus flue gas desulfurization 

19 Hearing Exhibit 5, attachment 1, p.l9. 
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sludge) including dates and/or tons of each material 
deposited; and 

iv) if applicable, the date when the unit stopped receiving coal 
combustion waste or leachate. 

C) the estimated volume of material contained in each unit; and 

D) a description of the engineered liner, if any, including the date of 
installation for each unit. 

4) A description and results of all hydrogeologic site characterizations 
perfonned at the site. 

5) Plans, specifications, and drawings for the groundwater monitoring system 
developed pursuant to Section 841.205 of this Part. 

6) A maintenance plan for the groundwater monitoring system. 

7) An explanation of sample size, sample procedure and statistical method 
used to detennine background, assessment monitoring and compliance 
monitoring. 

8) The location of compliance points. 

9) A schedule for submission of annual reports pursuant to Section 841.235 
of this Part. 

c) Representative samples from the groundwater monitoring system must be 
collected and analyzed in accordance with the procedures for groundwater 
monitoring and analysis set forth in the following documents, incorporated by 
reference at Section 841.120 of this Part, or other procedures approved by the 
Agency in the groundwater monitoring program plan: 

1) "Methods for Chemical Analysis of Water and Wastes"; 

2) "Methods for the Detennination ofinorganic Substances in Environmental 
Samples"; 

3) "Methods for the Detennination of Metals in Enviromnental Samples"; 

4) "Methods for the Detennination of Metals in Environmental Samples
Supplement I"; 

5) "Methods for the Detennination of Organic and Inorganic Compounds in 
Drinking Water: Volume I"; 
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6) "Practical Guide for Ground-Water Sampling"; 

7) "Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods" 
(SW-846), as amended by Updates I, II, IIA, liB, III, IliA, and IIIB; 

8) "Techniques of Water Resources Investigations of the United States 
Geological Survey, Guidelines for Collection and Field Analysis of 
Ground-Water Samples for Selected Unstable Constituents"; 

9) "Statistical Analysis of Groundwater Monitoring Data at RCRA 
Facilities-Unified Guidance." 

d) Sampling and analysis data from groundwater monitoring must be reported to the 
Agency within 60 days after completion of sampling. 

e) All groundwater samples taken pursuant to this Section must be analyzed for the 
chemical constituents listed in Section 841.215 of this Part by a certified 
laboratory. 

f) The groundwater monitoring plan and any modifications to the groundwater 
monitoring plan must be approved by the Agency pursuant to Subpart E of this 
Part. 

Section 841.215 Chemical Constituents and Other Data to Be Monitored 

The owner or operator of a unit shall monitor for all chemical constituents identified in 35 Ill. 
Adm. Code 620.410(a) and (e) except. perchlorate.20 radium-226 and radium-228. Field 
parameters of specific conductance, groundwater elevation, monitoring well depth and field pH 
must be detennined and recorded with the collection of each sample, and does not need to be 
analyzed by a certified laboratory. 

Section 841.220 Determining Background Values 

a) The owner or operator of a unit must detennine the background values of the 
chemical constituents to be monitored pursuant to Section 841.215 of this Part 
and must submit the background value determination with the annual statistical 
analysis pursuant to Section 841.235 of this Part. 

b) The number and kinds of samples collected to establish background must be 
appropriate for the type of statistical test employed, as prescribed in Section 
841.225 of this Part and the 2009 Unified Guidance, incorporated by reference in 
Section 841.120 of this Part. 

20 Hearing Exhibit 5, attachment 3, p.24. 
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fl131 Where wells up-gradient of the unit could be affected by activities at the site, the 
owner or operator may, with Agency approval, use the intrawell statistical method 
as specified in the 2009 Unified Guidance to detennine background values . 

.dle1 The owner or operator shall recalculate background chemical constituent 
concentrations consistent with the recmmnendations contained in the 2009 
Unified Guidance, but no less often than every five years. 

l<). Detections of chemical constituents for which monitoring has been reduced 
pursuant to Section 841.230(c) shall be included by the owner or operator in 
background calculations. 21 

Section 841.225 Statistical Methods 

a) When determining background values and when conducting compliance or 
assessment monitoring, the owner or operator of the unit must specifY one or 
more of the following statistical methods to be used. The statistical test chosen 
must be conducted separately for each monitored chemical constituent in each 
well as necessary to demonstrate compliance with this Part and Part 620?2 Where 
PQLs are used in any of the following statistical procedures to comply with 
subsection (b)(5) of this Section, the PQL must be proposed by the owner or 
operator and approved by the Agency. Use of any of the following statistical 
methods must adequately protect human health and the enviromnent and must 
comply with the perfonnance standards outlined in subsection (b) of this Section. 

I) A parametric analysis of variance followed by multiple comparisons 
procedures to identifY statistically significant evidence of contamination. 

2) An analysis of variance based on ranks followed by multiple comparisons 
procedures to identifY statistically significant evidence of contamination. 

3) A tolerance or prediction interval procedure in which an interval for each 
chemical constituent is established from the distribution of the background 
data, and the level of each chemical constituent in each compliance well is 
compared to the upper tolerance or prediction limit. In the case of pH, the 
upper and lower limits shall be considered. 

4) A control chart approach that gives control limits for each chemical 
constituent. 

5) Another statistical test method submitted by the owner or operator and 
approved by the Agency. 

"Illinois EPA's Post Hearing Comments, attaclm1ent I, p. 1-4, March 25,2014. 
22 Illinois EPA's Post Hearing Comments, attachment I, p. 4-5, March 25, 2014. 
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b) Any statistical method chosen pursuant to subsection (a) of this Section must 
comply with the following perfonnance standards, as appropriate: 

1) The statistical method used to evaluate groundwater monitoring data must 
be appropriate for the distribution of chemical constituent concentrations. 
If the distribution of the chemical constituent concentrations is shown by 
the owner or operator to be inappropriate for a nonnal theory test, then the 
data should be transformed or a distribution-free theory test should be 
used. If the distributions for the chemical constituent concentrations 
differ, more than one statistical method may be needed. 

2) If an individual well comparison procedure is used to compare an 
individual compliance well chemical constituent concentration with 
background chemical constituent concentrations, the test must be done at a 
Type I error level no less than 0.01 for each testing period. If a multiple 
comparisons procedure is used, the Type I experiment-wise error rate for 
each testing period must be no less than 0.05; however, the Type I error of 
no less than 0.01 for individual well comparisons must be maintained. 
This perfonnance standard does not apply to tolerance intervals, prediction 
intervals or control charts. 

3) If a control chart approach is used to evaluate grow1dwater monitoring 
data, the specific type of control chart and its associated parameter value 
must be proposed by the owner or operator and may be approved by the 
Agency if the Agency finds it to adequately protect human health and the 
environment. 

4) If a tolerance interval or a prediction interval is used to evaluate 
groundwater monitoring data, the levels of confidence and, for tolerance 
intervals, the percentage of the population that the interval must contain, 
must be proposed by the owner or operator and may be approved by the 
Agency if the Agency finds these parameters to adequately protect human 
health and the enviromnent. These parameters will be detennined after 
considering the number of samples in the background database, the data 
distribution, and the range of the concentration values for each constituent 
of concern. 

5) The statistical method must account for data below the limit of detection 
with one or more statistical procedures that adequately protect human 
health and the enviromnent. Any PQL approved by the Agency pursuant 
to subsection (a) of this Section that is used in the statistical method must 
be the lowest concentration level that can be reliably achieved within 
specified limits of precision and accuracy during routine laboratory 
operating conditions that are available to the facility. 
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6) The statistical method must include procedures to control or correct for 
seasonal and spatial variability, as well as temporal correlation in the data. 

c) Sample Size: The sample size must be as large as necessary to ensure with 
reasonable confidence that a contaminant release to groundwater fi:om a facility 
will be detected. 

Section 841.230 Sampling Frequency23 

a) Semi-Annual Monitoring. Except as provided by this Section. allAH chemical 
constituents monitored pursuant to this Part shall be sampled at least semi
annually if allowed by the statistical method selected pursuant to Section 841.225 
of this Part. 

b) Quarterly Monitoring. In addition to semi annual monitoring required under 
subsection (a) of this Section, the fellowing shall apply: 

1) An owner or operator must increase semi-mmual monitoring to quarterly 
monitoring under the following circumstances. 

Al If any chemical constituents monitored pursuant to this Part exceed 
the standards set forth in 35 Ill. Adm. Code 620.Subpart D the 
owner or operator shall sample each well on a quarterly basis for 
those chemical constituents that exceed the standards in 35 Ill. 
Adm. Code 620.Subpart D. 

ID2o1 Pursuant to Section 841.235(c)(2) of this Part, when a unit(s) may 
be the cause of a statistically significant increasing concentration, 
the owner or operator shall sample each well on a qumierly basis 
for any chemical constituents with a statistically significant 
increasing concentration. 

Q::>j If any chemical constituents monitored pursuant to this Part have a 
concentration that differs to a statistically significant degree from 
the concentrations detected in the up-gradient wells, the owner or 
operator shall sample each well on a quarterly basis for those 
chemical constituents that differ to a statistically significant 
degree. 

2,lej Reduction of Quarterly Monitoring. Any owner or operator of a unit 
conducting quarterly sampling pursuant to subsection (b)ill of this 
Section may reduce the quarterly sampling to semi-annual sampling when: 

AlB the monitored chemical constituent is not detectable in the down
gradient wells for four consecutive quarters; 

23 Illinois EPA's Post Hearing Comments, attachment I, p. 1-4, March 25,2014. 
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ID;11 the monitored chemical constituent has a concentration that does 
not differ to a statistically significant degree from the 
concentration detected in the up-gradient wells for four 
consecutive quarters; or 

Q:;j the Agency has approved the owner or operator's alternative cause 
demonstration pursuant to Sections 841.305 or 841.235(c)(l) of 
this Part. 

£1 Reduced monitoring. Monitoring frequency may be reduced for individual 
monitoring wells for particular chemical constituents. Reduced monitoring is 
prohibited when the unit or units associated with monitoring well does not have a 
liner with two feet of compacted earthen material with a hydraulic conductivity of 
less than or equal to I xl o-7 centimeters per second or a synthetic liner that 
provides equivalent protection. 

ll If the monitoring well is up gradient from a unit, the monitoring frequency 
for that monitoring well may be reduced to once every five years for a 
chemical constituent that has not been detected in that monitoring well in 
the last five so long as the chemical constituent has not been detected in all 
monitoring wells located down gradient from the unit. 

2} If the monitoring well is down gradient :fi-mn a unit, the monitoring 
frequency for that monitoring well may be reduced to once every five 
years for a chemical constituent that has not been detected in that 
monitoring well in the last five years. 

d) The owner or operator of the unit must modify the groundwater monitoring plan 
and obtain Agency approval pursuant to Subpart E of this Part before reducing 
monitoring. 

e) The owner or operator of a unit may discontinue groundwater monitoring upon 
Agency approval of the certified post-closure report for that unit required by 
Section 841.440 of this Part. 

Section 841.235 Annual Statistical Analysis 

a) The owner or operator of a unit must perform an annual statistical analysis using 
the appropriate statistical method pursuant to Section 841.225 of this Part for each 
monitoring well located down-gradient of any unit for all chemical constituents 
monitored in accordance with Section 841.215 of this Part. 

b) When a chemical constituent monitored pursuant to Section 841.215 of this Part 
does not exceed the numerical groundwater standards in 35 Ill. Adm. Code 620, 
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the annual statistical analysis shall determine whether any increase of the 
chemical constituent's concentration is statistically significant. 

c) If the increase is statistically significant, the owner or operator of the unit must 
investigate the cause. 

I) If an investigation attributes a statistically significant increasing 
concentration to an altemate cause, the owner or operator must notify the 
Agency in writing within 60 days after submission of the annual statistical 
analysis, stating the cause of the increasing concentration and providing 
the rationale used in that detennination. The procedures in Section 
841.305 of this Part shall apply to the altemative cause demonstration 
made pursuant to this subsection. 

2) Ifthere is not an altemative cause for the statistically significant 
increasing concentration, then the owner or operator must: 

A) sample any chemical constituent with statistically significant 
increasing concentration on a quarterly basis; 

B) conduct further investigation that includes groundwater flow and 
contaminant transport modeling when the unit is located over<! 
high priority resource groundwaterClass I greuBdv:ater und~ 
Ill. Adm. Cede 620.210(a)(l), (a)(2), er (a)(3), er Class III 
greUBdwater uBder 35 Ill. Adm. Cede 620.230;24 

C) detennine whether the statistically significant increasing 
concentration demonstrates that a release attributable to the unit 
threatens a resource groundwater such that: 

i) Treatment or additional treatment is necessary to continue 
an existing use or to assure a potential use of such 
groundwater; or 

ii) An existing or potential use of such groundwater is 
precluded; and 

D) notify the Agency in writing of the findings within 30 days of 
making the determinations. 

3) When the owner or operator detennines pursuant to subsection (c)(2)(C) 
of this Section that release attributable to a unit causes, threatens or allows 
an impairment or exclusion of existing or potential use, and the 
groundwater is a high priority resource groundwaterClass I greundwater 
under 35 Ill. Adm. Cede 620.210(a)(l), (a)(2), er (a)(3), er Class III 

24 Hearing Exhibit 5, attachment 4, p.9. 
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greundv?ater under 35 Ill. Adm. Cede 820.230,25 the owner or operator of 
the unit shall develop a preventive response plan to control, minimize and 
prevent migration of any release from the unit to the resource 
groundwater. This preventive response plan shall: 

A) be consistent with the requirements of 35 III. Adm. Code 620.3 I 0; 

B) be submitted to the Agency within I 80 days after the submission 
of the annual statistical analysis; and 

C) require the owner or operator to conduct a hydrogeologic 
investigation or additional site investigation if the statistically 
significant increasing concentration continues over a period of two 
or more consecutive years. 

D) be approved by the Agency pursuant to Subpart E of this Part. 

d) If a groundwater management zone is established pursuant to 35 III. Adm. Code 
620.250, the annual statistical analysis shall be conducted as set forth in the 
groundwater management zone or as otherwise approved by the Agency. 

e) For the purposes of this Section. detections of chemical constituents for which 
monitoring has been reduced pursuant to Section 841.230(c) shall be considered 
statistically significant increases, and the owner or operator must investigate the 
cause pursuant to subsection (c) of this Section and notify the Agency within 60 
days of the cause of the detection. If the chemical constituents exceed the 
numerical groundwater standards of35 III. Adm. Code 620. Subpart D, then the 
owner or operator shall monitor the chemical constituents pursuant to Section 
841.230(b)(l). 26 

:!). The mmual statistical analysis shall be submitted to the Agency in accordance 
with a schedule approved by the Agency in the groundwater monitoring plan 
pursuant to Section 841.210 of this Part. 

Seetian 841.240 Inspeetien27 

a) 'Nhile a unit is in eperatien, it must be inspeeted at least enee every seven days 
and after eaeh stenn te deteet e'.'idenee efany efthe fullowing: 

I) Deterioration, malfunetions or improper operation ef evertepping eentrol 
systems; 

2) Sudden dreps in the le'.'el efthe unit's eontentst 

25 Hearing Exhibit 5, attachment 4, p.9. 
26 Illinois EPA's Post Hearing Comments, attachment 1, p. 1-4, March 25, 2014. 
27 Hearing Exhibit 5, attachment 1, p.22. 
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3) Severe erosion (eg. rills, gullies, and crevices sill inches or deeper) or 
other signs of deterioration (eg. failed or eroded vegetation in ellcess of 
1 00 square feet or oracles) in dikes or other containment devices; and 

4) A visible leak. 

b) The owner or operator shall prepare a report for each inspection which includes 
the date of the inspection, condition ofthe unit, any repairs made to the unit and 
the date of the repair and shall maintain a record of such reports prn·suant to 
Section 841.135 of this Part. 

e) The owner or operator shall notif)· the Agency when a visual inspection shovfs the 
level of liquids in the unit suddenly and unexpectedly drops and the drop is not 
caused by changes in the influent or effluent flows. 

SUBPART C: CORRECTIVE ACTION 

Section 841.300 Confirmation Sampling 

a) If the results of groundwater monitoring conducted pursuant to this Part show an 
exceedence of the groundwater quality standards in 35 Ill. Adm. Code 620 at the 
compliance point(s), the owner or operator shall confirm the detection by 
resampling the monitoring well or wells. This resampling shall be analyzed for 
each chemical constituent exceeding the groundwater quality standards in the first 
sample. The confirmation sampling results must be submitted to the Agency 
within 30 days after the date on which the original sample analysis was submitted 
to the Agency pursuant to Section 841.21 O(d) oft!J.is Part. 

b) If confirmation sampling confirms the detection of concentrations above any 
groundwater quality standard, the owner or operator shall: 

I) submit to the Agency an alternative cause demonstration pursuant to 
Section 841.305 of this Part that shows the exceedence of the groundwater 
quality standard at a compliance point is not attributable to a release from 
a unit or units on-site; 

2) submit to the Agency a corrective action plan as provided in Section 
841.310 ofthis Part; or 

3) submit to the Agency a closure plan as provided in Subpart D of this Part. 

c) When an exceedence of the groundwater quality standards has been confrrmed, 
the owner or operator must notizy the Agency of the owner or operator's intended 
action pursuant to subsection (b) of this Section. This notification must indicate 
in which wells and for which chemical constituents a groundwater standard has 
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been exceeded, and must be submitted within 3 0 days after submitting the 
confirmation sample results. 

Section 841.305 Alternative Cause Demonstration 

An owner or operator may demonstrate that an exceedence of a groundwater quality standard 
confirmed at a compliance point is not attributable to a release from a unit. A release is not 
attributable to a unit when any exceedence is due to error in sampling, analysis or evaluation, any 
exceedence is due to natural causes, or any exceedence is due to a source other than the unit. 

a) In making such demonstration, the owner or operator shall submit a report to the 
Agency that demonstrates an alternative cause within 180 days after the date of 
submission of the confirmation samples pursuant to Section 841.300 of this Part. 

b) The Agency shall provide a written response within 90 days to the owner or 
operator based upon the written demonstration and any other relevant information 
submitted by the owner or operator that specifies either: 

1) Concurrence with the written demonstration; or 

2) Non-concurrence with the written demonstration and the reasons for non
concurrence. 

c) An owner or operator who receives a written response of non-concurrence 
pursuant to subsection (b) shall 

1) submit a corrective action plan in accordance with the requirements of this 
Subpart or a closure plan in accordance with the requirements of Subpart 
D of this Part within 90 days of the day the Agency's non-concmTence 
was mailed to the owner or operator; or 

2) appeal the Agency's decision of non-concurrence to the Board within 35 
days of the day the Agency's non-concurrence was mailed to the owner or 
operator. 

Section 841.310 Corrective Action Plan 

Whenever any applicable groundwater quality standards under 35 Ill. Adm. Code 620.Subpart D 
are exceeded, this exceedence is confirmed pursuant to Section 841.300 of this Part, the owner or 
operator has not made an alternative cause demonstration pursuant to Section 841.305 of this 
Part, and the owner or operator does not elect to close the unit(s), the owner or operator shall 
undertake the following corrective action: 

a) Sample and analyze on a quarterly basis according to the provisions of Section 
841.230(b) ofthis Pati. 
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b) If a release from a unit has impacted a potable water supply well that is in use, the 
owner or operator of the unit shall act to replace the water supply with a supply of 
equal or better quality and quantity within 30 days of discovering that such impact 
has occurred. For the purposes of this Section, a potable water supply well is 
impacted if the concentration of any chemical constituent monitored pursuant to 
this Part exceeds the groundwater quality standards in 35 III. Adm. Code 
620.Subpart D within the well's setback zone. 

c) The owner or operator shall take corrective action that results in compliance with 
the groundwater quality standards. 

d) The owner or operator shall submit a corrective action plan within I 80 days after 
submission of confirmation sampling results. This requirement is waived if no 
groundwater quality standard is exceeded in the samples taken pursuant to 
subsection (a) of this Section for two consecutive quarters. 

e) The corrective action plan must contain the following: 

I) description of the activities to be perfonned at the site, in accordance with 
the requirements of this Part, to mitigate the groundwater quality standard 
exceedence; 

2) proposed plans, specifications, and drawings for the proposed corrective 
action; 

3) proposed timeline for implementation and completion of all proposed 
corrective actions; 

4) a copy of the following plans and investigations: 

A) groundwater monitoring plan required pursuant to Section 84 I .2 I 0 
of this Part, 

B) hydrogeologic site characterization required by Section 841.200 of 
this Part and any other hydrogeological site investigation 
performed under this Part; and 

C) a copy of the most recent annual statistical analysis required by 
Section 841.235 of this Part; 

6) estimates of the cost of the corrective action; 

7) a proposal for a GMZ as set forth in 35 III. Adm. Code 620.250, if 
applicable, including but not limited to groundwater modeling results and 
supporting documentation; 
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8) description of the CQA program required by Section 841.155 of this Part. 

9) description of institutional controls prohibiting potable uses, if applicable, 
and copies of the instruments achieving those controls.; 

1 0) an evaluation of the effects of a cover, when requested by the Agency; 

II) description of any preventive response plan developed pursuant to Section 
841.235 of this Part or 35 Ill. Adm. Code 620.230, if applicable, including, 
but not limited to, plans, specifications, and drawings for any structures or 
devices that were constructed; and 

12) the signature and seal of the professional engineer supervising the 
preparation of the corrective action plan. 

f) The Agency may request additional information from the owner or operator when 
necessary to evaluate the proposed corrective action plan. 

g) Upon Agency approval of the corrective action plan, an owner or operator shall 
implement corrective action in accordance with the timelines approved in the 
corrective action plan, and shall provide aruma! progress reports to the Agency 
regarding implementation of the corrective action plan. 

h) The owner or operator shall continue corrective action measures to the extent 
necessary to ensure that no groundwater quality standard is exceeded at the 
compliance point or points. 

i) If the owner or operator detennines that the corrective action program no longer 
satisfies the requirements of this Section, the owner or operator shall, within 90 
days of that detennination, submit a modification of the corrective action plan to 
the Agency. 

j) The Agency shall review the corrective action plan, and any modifications, 
according to the provisions of Subpart E of this Part. 

Section 841.315 Groundwater Collection System 

a) A groundwater collection system includes, but is not limited to, recovery wells, 
trenches, sumps or piping. 

b) When the corrective action plan includes the use of a groundwater collection 
system, the owner or operator must: 

I) include plans for the groundwater collection system, including, but not 
limited to, a plan for operation and maintenance, which must be approved 
by the Agency in the corrective action plan. 
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2) construct the groundwater collection system in accordance with a CQA 
program that meets the requirements of Section 841.155 of this Part. 

c) Once compliance with the groundwater quality standards set forth in 35 Ill. Adm. 
Code 620 or in the groundwater management zone established pursuant to 3 5 Ill. 
Adm. Code 620.250 have been achieved, the owner or operator of the unit may 
discontinue operation of the groundwater collection system. 

I) Upon discontinuing operation of the groundwater collection system, the 
owner or operator must perfonn four quarterly samples of the groundwater 
monitoring system wells to ensure compliance with the applicable 
groundwater quality standards. 

2) Results of the four quarterly samples must be included in the corrective 
action report documentation under Section 841.325. If compliance is not 
confirmed, operation of the groundwater collection system and discharge 
system must be resumed, and the owner or operator must notifY the 
Agency. 

Section 841.320 Groundwater Discharge System 

When the corrective plan includes the use of a groundwater discharge system: 

a) Water discharged to waters of the United States must be discharged in accordance 
with an NPDES Permit. 

b) The groundwater discharge system must be constmcted according to a CQA 
program that meets the requirements of Section 841.155 of this Part. 

c) Plans for the groundwater discharge system, including, but not limited to, a plan 
for operation and maintenance, must be approved by the Agency in the corrective 
action plan. 

Section 841.325 Corrective Action Report and Certification 

a) No later than 90 days after the completion of all corrective actions contained in 
the corrective action plan approved by the Agency, the owner or operator must 
prepare and submit a corrective action report and corrective action certification 
for Agency review and approval. 

b) The corrective action report also must contain supporting documentation, 
including, but not limited to: 

I) Engineering and hydrogeology reports, including, but not limited to, 
monitoring well completion reports and boring logs, all CQA reports, 
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certifications, and designations ofCQA officers-in-absentia required by 
Section 841.155 of this Pmi; 

2) Photographs of construction activities; 

3) A written summary of corrective action requirements and activities as set 
forth in the corrective action plan and this Pmi; and 

4) Any other information relied upon by the professional engineer in making 
the corrective action certification. 

5) The signature and seal of the professional engineer supervising the 
implementation of the corrective action plan, and the preparation of the 
corrective action report. 

c) The corrective action certification must be made on forms prescribed by the 
Agency and must contain a certification by a professional engineer that the release 
attributable to the unit has been mitigated in accordance with the approved 
corrective action plan required by Section 841.310 of this Part and the 
requirements of this Part. The certification must be signed by the owner or 
operator and by the certifYing registered professional engineer. 

SUBPART D: CLOSURE 

Section 841.400 Surface Impoundment Closure 

a) All units shall be closed in a manner that: 

I) Controls, minimizes or eliminates releases from the unit; and 

2) Minimizes the need for maintenance during and beyond the post-closure 
care period; 

b) If closure is to be by removal of all impounded coal combustion waste, and 
leachate from coal combustion waste, the owner or operator shall remove all coal 
combustion waste, as well as containment system components (liners, ete)?8 All 
coal combustion waste must be properly disposed in accordance with the 
applicable laws and regulations29 unless beneficially reused. 

c) If closure is not to be by removal of all impounded coal combustion waste and 
leachate from coal combustion waste, the owner or operator shall: 

I) Eliminate free liquids by removing liquid wastes or solidifying the 
remaining wastes and waste residues. 

28 Hearing Exhibit 5, attachment 3, p.IS-19. 
29 Hearing Exhibit 5, attachment I, p.25-26. 
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2) Stabilize remaining wastes to a bearing capacity sufficient to support final 
cover. 

3) Cover the unit with a final cover designed and constructed to meet the 
requirements of Section 841.420 of this Part. 

ill Deed notation 

ll Following closure of a unit at a site. the owner or operator shall record a 
notation on the deed to the facility property or some other instrument that 
is nonnally examined during title search. The owner or operator shall 
place a copy of the instrument in the operating record, and shall notify the 
Agency that the notation has been recorded and a copy has been placed in 
the operating record. 

;u The notation on the deed or other instrument must be made in such a way 
that in perpetuity notify any potential purchaser of the property that: 

A). The land has been used as a coal combustion waste surface 
impoundment: and 

ID The land's use is restricted pursuant to Section 841.430Chl-Ci). 30 

Section 841.405 Closure Prioritization 

a) Whenever any applicable groundwater standards under 35 Ill. Adm. Code 
620.Subpart D are exceeded, this exceedence is confirmed pursuant to Section 
841.300 of this Part, the owner and operator has not made an alternative cause 
demonstration pursuant to Section 841.305 of this Part, and the owner or operator 
elects to close the unit(s), the owner or operator shall close the unit according to 
the following schedule: 

1) Category I: Impact to Existing Potable Water Supply 

A) Category 1 applies where an existing potable water supply well is 
impacted by a release attributable to the unit. An existing potable 
water supply is impacted if the level of a contaminant attributable 
to a release from the unit exceeds an applicable groundwater 
standard in 35 Ill. Adm. Code 620.Subpart D within the setback of 
an existing potable water supply well. 

B) If the unit meets the criteria for Category I, the owner or operator 
must take immediate steps to mitigate the impact to any existing 
potable water supply. The owner or operator of the unit shall act to 

30 Hearing Exhibit 5, attachment I, p.27. 
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replace the water supply with a supply of equal or better quality 
and quantity within 30 days of notice that such impact has 
occurred. 

C) If Category I applies, the owner or operator shall submit a closure 
plan to the Agency that meets Section841.410 of this Part within 
180 days from the submission of groundwater monitoring results 
confirming the impact. The unit shall be closed within two years of 
the Agency's approval of the closure plan, unless the Agency 
approves a longer ti.meline. 

2) Category 2: Inactive Unit 

A) Unless Category I or 4 apply, Category 2 applies where the unit is 
inactive. For the purposes of this Part, a unit is considered inactive 
if it has not received coal combustion waste, or leachate from coal 
combustion waste within the most recent period of eighteen 
months. 

B) If the unit is inactive, a closure plan must be submitted to the 
Agency within 180 days from the submission of groundwater 
monitoring results confirming an exceedence of the applicable 
groundwater quality standards attributable to a release from a unit 
at an approved compliance point. The unit shall be closed within 
five years of the Agency's approval of the closure plan, unless the 
Agency approves a longer timeline. 

3) Category 3: Active Unit 

A) Unless Category I or 4 apply, Category 3 applies where the unit is 
active. For the purposes of this Part, a unit is considered active if it 
has received coal combustion waste, or leachate fi·om coal 
combustion waste within the most recent period of eighteen 
months. 

B) Ifthe unit is active, a closure plan must be submitted to the Agency 
within 2 years from the submission of groundwater monitoring 
results confirming an exceedence of the applicable groundwater 
quality standards attributable to a release from a unit at an 
approved compliance point. The unit shall be closed within five 
years of the Agency's approval of the closure plan, unless the 
Agency approves a longer timeline. 

4) Category 4: Class IV Groundwater 
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A) Unless Category 1 applies, Category 4 applies where the unit is 
located on a site that has been characterized as Class IV 
groundwater pursuant to 35 Ill. Adm. Code 620.24031 beyond a 
lateral distance of25 feet from the edge of the unit. 

B) If the unit is located in a Class IV groundwater area, a closure plan 
must be submitted to the Agency within three years from the 
submission of groundwater monitoring results confirming an 
exceedence of the applicable groundwater quality standards 
attributable to a release from a unit at an approved compliance 
point. The unit shall be closed within six years of the Agency's 
approval of the closure plan, unless the Agency approves a longer 
time line. 

b) Whenever the applicable groundwater standards under 35 Ill. Adm. Code 
620.Subpart Dare not exceeded and the owner or operator elects to close the unit, 
the closure schedule shall be detennined by the owner or operator and approved 
by the Agency in the closure plan. 

Section 841.410 Closure Plan 

Before a unit may be closed, the owner or operator must submit a closure plan to the Agency for 
review and approval. 

a) The closure plan must contain, at a minimum, the following information or 
documents: 

1) description of the closure activities to be perfonned in accordance with 
this Part and any additional activities performed by the owner or operator 
with regards to closing the unit, including any dewatering; 

2) proposed plans, specifications and drawings for the closure of the unit, 
which may include but are not limited to the following illustrative 
measures: 

A) the groundwater collection system and discharge system, if 
applicable, set forth in Sections 841.315 and 841.320 of this Part; 

B) the final slope design and construction and demonstration of 
compliance with the stability criteria required in Section 841.415 
of this Part; 

C) the final cover system required by Section 841.420 of this Part; 

D) containment using a low penneability vertical barrier; and 

31 Hearing Exhibit 5, attachment I, p.27 
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E) other remedial measures approved by the Agency; 

3) evaluation of alternatives to the proposed closure activities, when 
requested by the Agency. 

4) proposed timeline for implementation and completion of all proposed 
closure activities, including an estimate of the time required for 
hydrostatic equilibrium of groundwater beneath the unit. 

5) estimates of the cost of closure and post-closure care; 

6) a copy of the following plans and investigations: 

A) groundwater monitoring plan required pursuant to Section 841.210 
of this Part, 

B) hydrogeologic site characterization required by Section 841.200 of 
this Part and any other hydrogeological site investigation 
performed under this Part; and 

C) a copy of the most recent annual statistical analysis required by 
Section 841.235 of this Part; 

7) a proposal for a GMZ as set forth in 35 Ill. Adm. Code 620.250, if 
applicable, and including, but not limited to, plans, specifications, 
drawings for any structures or devices that must be constructed, and 
groundwater modeling results and supporting documentation where 
appropriate; 

8) description of the CQA program required by Section 841.155 of this Part. 

9) description of institutional controls prohibiting potable uses, if applicable, 
and copies of the instruments achieving those controls; 

I 0) description of previous preventive response plan developed pursuant to 
Section 841.235 of this Part or 35 Ill. Adm. Code 620.230, or corrective 
action pursuant to Subpart C of this Part or 35 Ill. Adm. Code 620.250, if 
applicable, including, but not limited to, plans, specifications, and 
drawings for any stmctures or devices that were constmcted; and 

II) the signature and seal of the professional engineer supervising the 
preparation of the closure plan. 

b) The Agency may request additional information from the owner or operator when 
necessary to evaluate the proposed closure plan. 
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Section 841.415 Final Slope and Stabilization 

When closure is not by removal of all coal combustion waste or leachate from coal combustion 
waste: 

a) All final slopes must be designed and constructed to achieve a minimum static 
slope safety factor of 1.5 and a minimum seismic safety factor of 1.3, and a grade 
capable of suppmting vegetation and minimizing erosion. 

b) All slopes must be designed to drain runoff away from the cover and to prevent 
ponding, unless otherwise approved by the Agency. 

c) The unit must meet the stability criteria of35 Ill. Adm. Code 811.304. 

d) The owner or operator may use coal combustion waste generated at the site in 
establishing the final grade and slope as provided below: 

I) The earthen berms surrounding the unit must be regraded to eliminate any 
freeboard between the top of the berm and the adjacent surface of the coal 
combustion waste, unless otherwise approved by the Agency. 

2) Additional coal combustion waste may be placed only directly on top of 
coal combustion waste that is already in place; 

Section 841.420 Final Cover System 

a) When the unit is closed by means other than removal of all coal combustion 
waste, the owner or operator shall design and install a final cover system for the 
unit. The final cover must be designed and constructed to: 

I) Provide long-tenn minimization of the migration ofliquids through the 
closed impoundment unit; 

2) Function with minimum maintenance; 

3) Promote drainage and minimize erosion or abrasion of the final cover; and 

4) Accmmnodate settling and subsidence so that the cover's integrity is 
maintained. 

b) The final cover system must consist of a low penneability layer and a final 
protective layer. 

I) Standards for the low penneability layer. The low permeability layer must 
have a permeability less than or equal to I X I o·7 em/sec. If the CCW unit 
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has a liner system, the low permeability layer must have a permeability 
less than or equal to the permeability of any bottom liner system. -lH-!fle 
event that there is no aoUam liner present, the co·:er shall have a 
permeaeility ofless than or equal to 1 X 10-+ cm/sec.32 The low 
permeability layer must be constructed in accordance with the following 
standards in either subsections (b)(l)(A) or (b)(2)(B) of this Section, 
unless the owner or operator demonstrates that another low penneability 
layer construction technique or material provides equivalent or superior 
performance to the requirements of either subsections (b)(l)(A) or 
(b)(2)(B) of this Section and is approved by the Agency. 

A) A compacted earth layer constructed in accordance with the 
following standards: 

i) The minimum allowable thickness must be 0.91 meter (3 
feet); and 

ii) The layer must be compacted to achieve a permeability of I 
x 10·7 centimeters per second or less and minimize void 
spaces. 

B) A geomembrane constructed in accordance with the following 
standards: 

i) The geosynthetic membrane must have a minimum 
thickness of 40 mil (0.04 inches) and, in tenus of hydraulic 
flux, be equivalent or superior to a 3 foot layer of soil with 
a hydraulic conductivity of 1 x 1 o-7 centimeters per second. 

ii) The geomembrane must have strength to withstand the 
normal stresses imposed by the waste stabilization process. 

iii) The geomembrane must be placed over a prepared base 
free from sharp objects and other materials that may cause 
damage. 

2) Standards for the final protective layer. The final protective layer must, 
unless otherwise approved by the Agency, meet the following 
requirements: 

A) Cover the entire low permeability layer. 

B) Be at least 3 feet thick and must be sufficient to protect the low 
permeability layer from freezing and minimize root penetration of 
the low permeability layer. 

32 Hearing Exhibit 5. attachment 1. p.28-29. 
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C) Consist of soil material capable of supporting vegetation. 

D) Be placed as soon as possible after placement of the low 
permeability layer. 

E) Be covered with vegetation to minimize wind and water erosion. 

3) CQA Program. The final cover system must be constructed according to a 
CQA program that meets the requirements of Section 84l.l55 of this Part. 

Section 841.425 Closure Report and Certification 

a) No later than 90 days after the completion of all closure activities required by this 
Part and approved in the closure plan, the owner or operator of the unit must 
prepare and submit to the Agency a closure report and a closure certification for 
review and approval. 

b) The closure report must contain supporting documentation, including, but not 
limited to: 

1) Engineering and hydrogeology reports, including, but not limited to, 
monitoring well completion reports and boring logs, all CQA reports, 
certifications, and designations of CQA officers-in-absentia required by 
Section 84l.l55 ofthis Part; 

2) Photographs of the final cover system and groundwater collection system, 
if applicable, and any other photographs relied upon to document 
construction activities; 

3) A written summary of closure requirements and completed activities as set 
forth in the closure plan and this Part; 

4) Any other information relied upon by the professional engineer in making 
the closure ce1tification; and 

5) The signature and seal of the professional engineer supervising the 
implementation of the closure plan, and the preparation of the closure 
repmt. 

c) The closure certification must be made on forms prescribed by the Agency and 
must contain a certification by a professional engineer that the unit has been 
closed in accordance with the approved closure plan required by Section 841.410 
of this Part and the requirements of this Part. The certification must be signed by 
the owner or operator and by the certifYing registered professional engineer. 
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Section 841.430 Post-Closure Maintenance of Cover System 

If a final cover system is used to close the unit, the owner or operator of the unit must maintain 
the surface of the cover system beginning immediately after construction until approval of the 
post-closure report by the Agency. 

a) After closure, and until completion of the post-closure report, the owner or 
operator of the unit must conduct inspections of the cover system quarterly and 
after a 25-year. 24-hour stonn evems33 

b) The owner or operator of the unit must fill all rills, gullies, and crevices six inches 
or deeper. Areas identified as particularly susceptible to erosion must be 
recontoured. 

c) The owner or operator of the unit must repair all eroded and scoured drainage 
channels and must replace lining material, if necessary. 

d) The owner or operator of the unit must fill and recontour all holes and depressions 
created by settling so as to prevent standing water. 

e) The owner or operator of the unit must revegetate all areas of failed or eroded 
vegetation in excess of 100 square feet, cumulative. 

f) The owner or operator of the unit must repair all tears, rips, punctures, and other 
damage to the geosynthetic membrane. 

g) The owner or operator must prevent the growth of woody species on the 
protective cover. 

h) Postclosure use of the property must not disturb the integrity of the final cover, 
liner, any other components of the contaimnent system, or the function of the 
monitoring systems, unless necessary to comply with the requirements of this 
Part. 

i) Any disturbance of the final cover, liner or any other components of the 
containment system, or the function of monitoring systems and post closure use 
must be approved by the Agency prior to such disturbance or use. 

Section 841.435 Post-Closure Care Plan 

a) The owner or operator of the unit must prepare and submit to the Agency a post
closure care plan for review and approval at the same time it submits the closure 
plan pursuant to Section 841.410 of this Part. 

33 Hearing Exhibit 5, attachment I, p.14-15. 
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b) The owner or operator must maintain the post -closure care plan on-site or at a 
location specified in the post-closure care plan. 

c) The post-closure care plan, or modification of the plan, must include, at a 
minimum, the following elements: 

1) description of the post-closure care activities required by Section 841.430 
of this Part; 

2) description of the operation and maintenance that will be required for the 
groundwater collection system and discharge systems, if applicable; 

3) the information and documents required in the closure plan pursuant to 
Section 841.410 of this Part; and 

4) a description of the planned uses of the property during the postclosure 
care period. 

5) The signature and seal of the professional engineer supervising the 
preparation of the post-closure care plan. 

Section 841.440 Post-Closure Report and Certification 

a) Post-closure care must continue until 

1) compliance with the groundwater quality standards set forth in 3 5 Ill. 
Adm. Code 620 or in a groundwater management zone established 
pursuant to 35 Ill. Adm. Code 620.250; and 

2) a minimum often years from the Agency's approval of the closure report. 

b) The owner or operator of the unit must prepare and submit to the Agency for 
review and approval a post-closure report and post-closure certification within 90 
days after the post closure period specified in subsection (a) of this Section. 

c) A professional engineer or professional geologist may supervise post-closure care 
activities as appropriate under the Professional Engineering Practice Act [225 
ILCS 325] or the Professional Geologist Licensing Act [225 ILCS 745]. 

d) The post-closure report also must contain supporting documentation, including, 
but not limited to: 

I) Engineering and hydrogeology reports, including, but not limited to, 
documentation of compliance with the applicable groundwater quality 
standards; 
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2) Any photographs relied upon to document construction activities, 
including but not limited to, photographs of the final cover system and 
groundwater collection system, if applicable; 

3) A written smmnary of post-closure care requirements and activities as set 
forth in the post-closure care plan and their completion; 

4) Any other information relied upon by the professional engineer or 
professional geologist, as appropriate for the activity, in making the post
closure care certifications; 

5) The signature and seal of the professional engineer or professional 
geologist supervising the implementation of the post-closure care plan; 
and 

6) The signature and seal of the professional engineer supervising 
preparation of the post-closure report. 

e) The post-closure certification must be made on fonns prescribed by the Agency 
and must contain a certification by a professional engineer that the post-closure 
care period for the unit was performed in accordance with the specifications in the 
approved post-closure plan required by Section 841.435 of this Part and the 
requirements set forth in this Part. The certification must be signed by the owner 
or operator and by the cetiifYing registered professional engineer. 

Section 841.445 Closure and Post-Closure Annual Reporting 

a) The owner or operator of the unit must file an annual report with the Agency no 
later than January 31 of each year during the closure of the unit and for the entire 
post-closure care period. Once the requirements of Section 841.440 of this Pati 
have been met, aruma! reports are no longer required. 

b) All aruma! reports must contain the following infonnation: 

I) Aruma! statistical analyses required by Section 841.235 of all groundwater 
monitoring data generated by the groundwater monitoring program 
required by Section 841.210 ofthis Part; 

2) A copy of any notice submitted to the Agency pursuant to Section 
841.235(c)(l) of this Part; 

3) A discussion of any statistically significant increasing concentrations and 
actions taken to mitigate such increases in accordance with Section 
841.235(c)(3) of this Part; and 
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4) The completed closure or post-closure activities performed during the 
preceding year. 

Section 841.450 Resource Conservation and Recovery Act 

Nothing in this Subpart shall be construed to be less stringent than or inconsistent with the 
provisions of the federal Resource Conservation and Recovery Act ofl976 (P.L. 94-580), as 
amended, or regulations adopted under that Act. To the extent that any rules adopted in this 
Subpart are less stringent than or inconsistent with any portion ofRCRA applicable to the 
closure of a unit, RCRA will prevail. 

SUBPART E: AGENCY REVIEW PROCEDURES 

Section 841.500 Piau Review, Approval, and Modification 

Any plan prepared and submitted to the Agency pursuant to this Part, and any modifications to 
those plans, must be reviewed and approved by the Agency prior to implementation. 

a) The Agency will have 90 days from the receipt of a plan or proposed modification 
to conduct a review and make a final detennination to approve or disapprove a 
plan or modification or to approve a plan or modification with conditions. 

1) The Agency's record of the date of receipt of a plan or proposed 
modification to a plan will be deemed conclusive unless a contrary date is 
proved by a dated, signed receipt from the Agency or certified or 
registered mail. 

2) Submission of an amended plan or amended modification to a plan restarts 
the time for review. 

3) The owner or operator may in writing waive the Agency's decision 
deadline upon a request from the Agency or at the owner's or operator's 
discretion. 

b) A proposed modification to any plan must include the reason for the modification, 
all the information and supporting documentation that will be changed from or will 
supplement the information provided in the original or most recently approved 
plan, and the signature and seal of the professional engineer or professional 
geologist, as appropriate, supervising the preparation of the proposed modification. 

c) When reviewing a plan or modification, the Agency must consider: 

I) Whether the plan or modification contains, at a minimum, all the elements 
required pursuant to this Part and has been accompanied by the 
information and supporting documentation necessary to evaluate the 
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compliance of the proposed plan relative to the standards and requirements 
of this Part; 

2) Whether the activities, structures and devices proposed are in accordance 
with the applicable standards and requirements of this Part and are 
otherwise consistent with generally accepted engineering practices and 
principles of hydrogeology, accepted groundwater modeling practices, 
appropriate statistical analyses, and appropriate sampling teclmiques and 
analytical methods; 

3) When reviewing a corrective action plan, closure plan or post closure plan, 
or modification to any of these plans: 

A) The likelihood that the plan or modification will result in the 
containment of the coal combustion waste or leachate from coal 
combustion waste and the attainment of the applicable 
groundwater quality standards set forth in 35 Ill. Adm. Code 620. 

B) The management of risk relative to any remaining contamination, 
including, but not limited to, provisions for the use oflong-tenn 
restrictions on the use of groundwater as a potable water supply, if 
appropriate; 

5) Whether the plan or modification contains the required professional 
signatures and seals. 

d) Upon completion of the review, the Agency must notifY the owner or operator in 
writing of its final determination on the plan or proposed modification. The 
notification must be post-marked with a date stamp. The Agency's final 
determination will be deemed to have taken place on the post-marked date that the 
notice is mailed. If the Agency disapproves a plan or modification or approves a 
plan or modification with conditions, the written notification must contain the 
following information, as applicable: 

I) An explanation of the specific type ofinfonnation or documentation, if 
any, that the Agency deems the owner or operator did not provide; 

2) A list of the provisions of the Act, tllis Part, or other applicable regulations 
that may be violated if the plan or modification is approved as submitted; 

3) A statement of the specific reasons why the Act, tllis Part, or other 
applicable regulations may be violated if the plan or modification is 
approved as submitted; and 

4) A statement of the reasons for conditions if conditions are required. 
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e) If the Agency disapproves a plan or modification, or approves a plan or 
modification with conditions, the owner or operator may, within 35 days after the 
date of service of the Agency's final decisionafter the post marked date that the 
notiee is mailed34 or after the expiration of the review period specified in 
subsection (a) oftlris section, file an appeal with the Board. Appeals to the Board 
are subject to review under Section 40 of the Act [415 ILCS 5/40]. The Agency's 
failure to issue a final detennination within the applicable review time shall be 
considered a disapproval of the plan or modification. 

Section 841.505 Review and Approval of Reports and Certifications 

The corrective action report, certification of corrective action, closure report, certification of 
closure, post-closure report, and certification of completion of post-closure care prepared and 
submitted to the Agency in accordance with this Part must be reviewed and approved by the 
Agency prior to the completion of corrective action, closure, or post-closure care. 

a) Corrective action, closure and post-closure activities will not be deemed complete 
until the reports are approved by the Agency. 

b) Submission, review, and approval procedures and deadlines, notification 
requirements, and rights of appeal shall be the same as those set forth in Section 
841.500 of this Part. 

c) When reviewing a corrective action report and certification of corrective action, 
the Agency must consider whether the documentation demonstrates that the 
activities, structures and devices approved in the corrective action plan have been 
completed, operated and maintained in accordance with this Part and the approved 
corrective action plan. 

d) When reviewing a closure report and certification of completion of closure, the 
Agency must consider whether the documentation demonstrates that the activities, 
structures and devices approved in the closure plan have been completed in 
accordance with this Part and the approved closure plan. 

e) When reviewing a post-closure report and certification of completion of post
closure care plan, the Agency must consider whether the documentation 
demonstrates that the activities, structures and devices approved in the post
closure care plan have been completed, operated and maintained in accordance 
with this Part and the approved post-closure care plan. 

34 Hearing Exhibit 5, attachment I, p.30. 
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C oal-fired power plants in the United Stares produce more than 92 mill ion tons of coal ash per 

year. About 40% is beneficia lly used in a var iety of applications, a nd about 60 % is managed in 

srorage and d isposal sires. This technical update summarizes information and data on the physi-
1 

cal and chemical characteristics of coal ash , beneficial use applications, disposal practices, and 

management practices to mitigate environmental concerns. 

Introduction 
T he U.S. electric utility industry bu rns more than 1 billion tons of coal annually, with coal-fired 

generation supplyi ng about 50o/o of the electricity used in the United States. T he solids collected 

from the fu rnace and removed from the flue gas after the coal is combusted are collectively re

ferred ro as coal combustion products (CCPs), and can be broadly categorized as coal ash and 

flue gas desulfu rization (FGD) solids. Information on FGD gypsum, th e solid p roduct from wet 

FGD systems with forced oxidation, is presented in a companion technical update document. 

Coal is composed primarily of carbon and hydrogen, but a ll coa l also contains some minera l mat

ter (for example, clays, shales, quartz, and calcite); the percemage varies by coal type and source. 

Cmtl ash is the mineral mat ter that is collected after t he coal is cornbusted , along wid1 some un

burned carbon. T he amount of coal ash produced at a power p lant depends on the volu me of coal 

burned , rhe amount of mineral matter in the coal, and the combustion cond itions. In 2007, U.S. 

coal-fired power plams produced about 92 mill ion tons of coal ash, including 72 mill ion tons of 

fly ash, 18 million tons of bottom ash, and 2 m illion tons of boiler slag.1 

Fo rmation and Physica l C haracteristics 
T he physical and chem ical properties of coal ash are determined by react ions that occur during 

the h igh-tem pcrarurc combustion of the coal and subsequent cooling of the flue gas. A consider

able amoum of research has gone into understan ding how coal ash forms, irs characteristics, and 

how it weathers in the environment . 

Copyright © 2009 Eteclric Power Research Institu te September 2009 
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Fly ash is composed 

mainly of amorphous 

or glossy oluminosili· 

cates. Fly ash particles 

are typically silt· sixed 

spheres, ranging from 

1 to 100 microns in 

diameter. 

2 

Fly Ash 
Fly ash re fers to d1c lightweight particles that rravd with the fl ue gas as it exits the fu rnace 

and moves away from rhe high-temperamre combust ion zone. Power plants are equipped with 

pa rt iculan~ collection d evices, either electrostatic precipitators (ESPs) or baghouses, designed w 

remove nearly all of the ny ash from the flue gas prio r to rhe stack to prevenr it from being emit

red to the atmosphere (Figure 1). An ESP uses electrically charged wires and plates to capture the 

fly ash; baghouscs usc fabric filte rs, similar to vacuum cleaner bags. Dry fly ash collt:cted in rhe 

ESP or baghouse is chen either pneumatically conveyed to a hopper or storage silo (dry manage

mem ), or mixed with water and slu iced through a series of pipes wan on-site impou ndment (wet 

managemenr). 

Bottom 
Ash/Slag 
Collection 

Fly Ash 
Collection 

FGD Gypsum 
Collection 

Figure 1. Typical power plan/ layout showing location of fly ash and bottom ash collection. 

Stack 

Fly ash pan icles are composed main ly of amorphous or glassy aluminosi licates. However, the 

panicles a lso coma in some crystalline compounds char either pass th ro ugh the combustion zone 

u nchanged or a re formed at high temperatu res. Elements such as arsenic and selenium rhar be

come volat ile at h igh temperaw res, preferentially condense on rhe surface of the ash panicles as 

the flue gas cools. 

Fly ash panicles a re rypically spherica l in shape, either solid or wi th vesicles (Figu re 2) . A small 

percentage are th in-walled hollow particles called cenospheres. T he pan icles are fine-grained, 

typically silr-sized, ranging from I to 100 microns in diam eter, with med ian pa rticle diameter of 

20 to 25 m icrons. 2 Fly ash is usually tan to da rk gray in color. 

Bottom Ash/ Boiler Slog 
Bouom ash consists of heavier panicles that fa ll to rhe horrom of rhe fu rnace (see Figu re 1). 

Borrom ash is also composed primari ly of amorphous or glassy a luminosilicare materials derived 

from the melted m inera l phases. Most bot tom ash is produced in dry-bouom boilers, where rhe 

ash cools in a d ry state. Boi ler slag is a rype of bottom ash collected in wer-bon om boilers (slag· 

tap or cyclone furnaces, which operate ar very high remperaw res) . where d1e molten panicles are 

cooled in a water quench. 

Cool Ash: Charocterislics, Mona9ement and Environmental Issues 
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Bottom ash is coarser 

than fly ash, with a 

sandy texture and 

particles ranging from 

about 0 .1 mm to SO 

mm in diameter. 

The properties of fly 

ash and bottom ash 

make them useful for 

a variety of constr.uc· 

tion applications. 

Figure 2. Scanning electron micrographs oF fly ash. (a) Typical spherical morphology oF glassy particles. 
{b) A large hollow sphere Formed when en/rapped gas expanded during thermal decomposition of calcium 
carbonate {CoCOJ {c) A particle etched with hydrofluoric acid to remove surface glass and reveal a shell of 
interlocking mullite crystals. {d) A typical magnetic spinel mineral {magnetite} separated from ash after removal 
of encapsulating glass. (e) A fractured ash particle containing numerous vesicles. (f) The accumulation of tiny 
granules of inorganic oxides, crystals, and coalesced ash on the surFace of a larger particle. 

W hether collected from dry-bottom or wet-bortom boile rs, bottom ash is usua lly mixed with 

water and conveyed away from tht: furnace in a sluice pipe. It is transported either to a dewatering 

bin or to an on-site impound ment. 

Bonorn ash is coarser than fly ash, with a sandy rcxmre and parricles rang ing from abour 0.1 mm 

to 50 mm in diameter. Borrom ash from dry-bottom boilers is generally du ll black and porous in 

appearance. It typica lly has the consistency of coarse sand to gravel a nd h igher carbon coment 

rhan fly ash. Boiler slag is black and angular, and has a smooth, glassy appearance. 

The propert ies of fly ash and bonom ash make them useful for a variety of const ruction applica

tions. Table !lists ranges for some of the imporram geotechnical properties of ny ash and borrom 

ash. 

Table 1. Typical ranges for geotechnical properties of fly ash and bottom ash.3 

Specific Gravity 

Bulk Density (compacted), lbs/ft3 

Optimum Moisture Content, % 

Hydraulic Conductivity, cm/s 

Porosity 

Angle of internal Friction, degrees 

Chemical Composition 

2.1-2.9 

65-110 

10-35 

1 ()-"- 106 

0.40 - 0 .50 

25-40 

2.3-3.0 

65- 110 

12 - 26 

10 1 -10-3 

0.25-0.40 

35- 45 

The chemical composition of coal ash is determined primari ly by the chemistry of rhe source 

coal and the combustion process. Because ash is derived from the inorganic minerals in the coal, 

such as quartz, fe ldspars, clays, and meral oxides, rhe major elemental composition of coal ash is 

Cool Ash: Characteristics, Management ond Environmental Issues 3 
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Because ash is derived 

from the inorganic 

minerals in the coal, 

the major elemental 

composition of coal 

ash is similar to a 

wide variety of rock s. 

O x ides of silicon, 

alumi~um, iron, and 

calcium make up more 

than 90% of the min

eral component of fly 

ash; trace constituents 

collectively make up 

less than 1 percent. 

4 

similar to the composition of a wide variety of rocks in the Earth 's crus t (Figure 3). Oxides of sili

con, aluminum, iron, and calci um comprise more than 90% of the minera l component of typical 

fly ash (Figure 3) . Minor constiruenrs such as magnesium, potassium, sodium, titanium, and 

sulfur account for abour 8% of the mineral component , while trace constituents such as arsen ic, 

cadmium, lead, mercury, and selenium, rogether make up less rhan I o/o of the tota l composition. 

Table 2 provides the ty pical range of major and trace consr iruems concemrations in fly ash and 

bonom ash, a long with the range for rock and soil for comparison. 

c 
.g 
'iii 
0 
0. 

100% 

90% 

~ 60% 
u 

"' ~ 
0 
c 
Ql 

~ 
~ 20% 

10% 

Volcanic Ash Shale Fly Ash Bottom Ash 

Si • AI Fe Ca • o ther Major Elements Minor Elements • Trace Elements 

Figure 3. Elemental composition for bottom ash, fly ash, shale, and volcanic ash. Median values for ash ore 
from EPRI dotabose3, and for rock are from Taylor and Litche (1980)' and Hem (1 992).5 

Fly ash also conta ins a variable amounr of unburned carbon, depending on the combustion con

ditions. Unbu rned carbo n is often measured by a labo rarory tesr called loss-on-ignit ion (LOI). 

LOl values c:Jn range fro m less than 1% ro more than 20%. 

T he relative ca lcium , iron, a nd sulfur contents of fly ash influence irs fundamenta l chemical 

propenies and reactivity. Subbituminous and lignite coal ashes typica lly conra in relat ively high 

concentrations of calcium, with concemrations exceed ing 15% (expressed as CaO), and produce 

alkaline solu tions (pH II- 12) on contact w ith water. Bituminous coal ashes generally contain 

much less calcium , and yield slightly acid ic to slightly a lkaline solutions (pH 5- 10) on contact 

with water. 

The chemical composition of coal ash can change as power plants change fuels or add new air 

emissions controls to prevem releases to rhe atmosphere.10 Examples of air emissions controls that 

can impact fly ash composition include the use of ammonia-based systems ro comrol NOx, pow

dered activated carbon injection co control mercury, and sod ium-based sorbems to control S03• 

Examples of fuel changes include blending of diffe rent coal types, and co-firing of biomass with 
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In 2007, 32 million 
tons of fly ash and 
9.0 million tans of 
bottom osh and boiler 
slag were beneficially 
used . The primary use 
for fly ash was as a 
replacement for port· 
land cement in making 
concrete. 

coal. EPRI maimains active research programs ro evaluate the impacts of changes in emissions 

controls on rhe environmemal and engineering characteristics of rhc ash. 11' 13 

Table 2. Range (lOth percentile- 90th percentile} in bulk composition of fly osh, bottom ash, rock, and soil. 

Aluminum, mg/kg 70,000 - 140,000 59,000- 130,000 9,800- 96,000 15,000- 100,000 

Calcium, mg/kg 7,400- 150,000 5 ,700- 150,000 6,000 - 83,000 1,500 - 62,000 

Iron, mg/kg 34,000 - 130,000 40,000 - 160,000 8,800 - 95,000 7,000-50,000 

Silicon, mg/kg 160,000 - 270,000 160,000 - 280,000 57,000- 380.000 230,000- 390,000 

Magnesium, mg/ kg 3,900- 23,000 3,400-17;000 700-56,000 1 ,000 - 15,000 

Potassium, mg/ kg 6,200 - 21 ,000 4,600- 18,000 4,000 - 45,000 4,500- 25,000 

Sodium, mg/ kg 1,700 - 17,000 1,600 - 11 ,000 900 - 34,000 1,000- 20,000 

Sulfur, mg/ kg 1,900-34,000 BDl- 15,000 200 -42,000 840- 1,500 

Titanium, mg/ kg 4,300- 9,000 4,100-7,200 200 - 5,400 1,000- 5,000 

Antimony, mg/ kg BDL- 16 All BDL 0.08 - I 8 BDL - 1.3 

Arsenic, mg/ kg 22- 260 2.6-21 0.50 - 14 2.0-12 

Barium, mg/ kg 380 - 5 100 380 - 3600 67 - 1,400 200 - 1,000 

Beryllium, mg/ kg 2.2. 26 0.21 - 14 0.10 - 4.4 BDL - 2.0 

Boron, mg/ kg 120- 1000 BDL- 335 0.2- 220 BDL - 70 

Cadmium, mg/kg BDL - 3.7 All BDL 0.5-3.6 BDL- 0.5 

Chromium, mg/ kg 27 - 300 51 - 1100 1.9-310 15- 100 

Copper, mg/kg 62-220 39- 120 10- 120 5.0 - 50 

lead, mg/ kg 21 - 230 8.1 -53 3.8 - 44 BDL- 30 

Manganese, mg/ kg 9 1 - 700 85-890 175-1400 100 - 1,000 

Mercury, mg/ kg 0.01 -0.51 BDL- 0.07 0.1- 2.0 0.02 - 0.19 

Molybdenum, mg/ kg 9.0 -60 3.8 - 27 1.0 - 16 All BDL 

Nickel, mg/ kg 47-230 39 - 440 2.0 - 220 5-30 

Selenium, mg/ kg 1.8- 18 BDL- 4.2 0.60- 4.9 BDL- 0 .75 

Strontium, mg/ kg 270-3100 270 - 2000 6 1-890 20-500 

Thall ium, mg/ kg BDL- 45 All BDL 0.1 - 1.8 0.20 - 0.70 

Uranium, mg/ kg BDL- 19 BDL- 16 0.84-43 1.2- 3.9 

Vanadium, mg/ kg BDL- 360 BDL- 250 19 - 330 20- 150 

Zinc, mg/ kg 63 - 680 16-370 25-140 22 - 99 

BDL- Below Detection limi t 

* Source for most fly ash and bottom ash data is EPRI CP-INFO Do tobose3 . Beryllium, thallium, mercury (bot· 

tom ash only) and boron (bottom ash only) ore from the EPRI PISCES Dotobose6 

• • Source for rock data is US Geological Survey Notional Geochemical database.' 

• • * Source for most soils data is Shocklette and Boerngen (1984)8; cadmium and thallium data ore from 

Smith et ol (2005).9 

Beneficia l Use 
The physical and chemical propenies of coal ash make ir suirable for many consuucrion and 

georechnical uses. In 2007, 32 million rons of fly ash were beneficial ly used, representing 44% 

of rhe rora l fly ash produced.1 Simila rly, 7.3 million rons of bonom ash (40%) and 1.7 million 

short rons of boiler slag (80%) were used . Figure 4 shows rhe amounts of fly ash used in various 

applications. 
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In 2007, the use of fly 

ash to replace cement 

in concrete yielded en· 

ergy savings equivalent 

to the annual energy 

use by over a half mil· 

lion households, and 

reduced C02 emissions 

equivalent to removing 

over 1.5 million cars 

from the road. 
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Figure 4. Beneficial uses of cool Fly ash. Dolo ore from the 2007 ACAA survey.' 

T he primary use for fly ash is as an ingrt!diem in concrere. Fly ash act as a pozzolan, a sil iceous/ 

alum inous marerial that develops cememitious properries when combined with calcium hydrox

ide and water. Fly ash can be used as a direct rcplacemenr for portland cement in concrete, and 

has been used in a wide variery of concrere applica tions in the United States fo r more than 60 

years. T he use of f ly ash can signi flcanr ly improve many concrete qualiries, fo r example, st rcngrh, 

permeability, and resistance ro a lkal i sil icare reacriviry. Srandard specificarion ASTM C618 es

tablishes the physical and chemical rcqu iremcms of fly ash for use in concrete.'4 

In add ition ro improving rhe quality of concrete, rhe use of fly ash greatly reduces rhe energy usc 

and C 0
2 

emiss ions associated with the production of concrete. In 2007, use of fly ash in concrete 

resulted in an esrimated 55 trillion Btu in energy savings, and 10 mill ion tons in avoided C02 

emissions.15These numbers a re equiva lent to t he annual energy use fo r over 600,000 households 

and removal of 1.7 mill ion ca rs from the road, respccrively. Other benefirs of using ash include 

conservarion of vi rgin materials such as limestone used in cement production, and reduced need 

for disposal sites. 

In addirion to concrete, applicarions rhat use more than I million rons per year of fly ash are 

srructural fills , cement product ion, waste stabil i7.ar ion, and mine reclamation. T be primary uses 

for the coarser bor rom ash and boiler slag are for srrucrur~ l fills and road base materia ls, as blast

ing grit/roofing granules, and for snow and ice traction control. 

US EPA actively promotes coal ash use under the C oal Combusrion Partnership Program (C2P2
), 

and has set a goal of 50 % utilization by 2011 .'6 T he Fedt!ra l H ighway Adm inisrrarion provides 

technical guidance on the use and benefits of fly ash for h ighway cons truction projecrsP 

Disposal 
Coal ash rhar is not heneficiaJiy used is placed in landfi lls and impoundmcm s. About 60 % of 

disposed ny ash is managed dry in landfills, a nd 40% is ma naged wet in impoundments. There 
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A study pe rformed by 

US DOE o nd US EPA 

found that nearly all 

new CCP disposal units 

(55 of 56 units ) stud· 

ied between 1994 and 

2004 e mployed liners 

to control le achate 

relea se. 

is a long-term trend wward increased use of d ry managemem practices.1K·19 

Dry fly ash is typically loaded on trucks, we([ed ro prevem dusting, and then rransponed 10 a 

dedicared landfill faciliry. The landfill may be located on or off the power plane properry. Wee

managed fly ash is typically sluiced to an on-sire impoundment or ~cr ies ofi mpoundments, where 

rhe fly ash senles to the bonom of rhe ponds. In some cases, treatmen t chcmicals may be added 

co rhe ash pond 10 improve setrling, remove d issolved consrituents, or control pH. The settled ash 

solids may either be dredged for beneficial use or for disposa l, or may be lcfr in place. 

Ash managemem si tes va ry in age, size , and design . In most cases, t he sites are oper;n ed under 

state-issued permits that specify applicable requi remems fo r sit ing criteria, engineering comrols 

(for example, liners, leachare collec tion , caps, slopes, and ru noff contro l), grou ndwarer monitor

ing, sire clos ure, correcrive ac rion, and financia l assurance. A st udy by US EPA and US Depart

mem of Energy (DOE) published in 2006 found that rcgularory and engineering controls for 

new or expanded units permitred berween 1994 and 2004 had rightcned considerably, establish

ing engineering comrols and groundwater monitoring as standard practice. 1M For example, 55 of 

56 units assessed in that study employed engineered liners, with the only exception being one 

landfil l that managed only borrom ash . 

In 1993 a nd again in 2000, fo llowing several years of study, the US EPA published regulatory 

determinat ions that coa l ash and other combustion products did not warranr regulation as a haz

ardous waste.10
•
21 D isposal is cu rrently regu lated under non-haza rdous provisions by ind ividua l 

stares. In 2009, US EPA is again evaluating rhe appropriate fcder;1l role in regulating d isposal of 

coal combustio n products. 

Enviro nmenta l Issues 

L.eaching 
One of the primary envi ron memal concerns at large storage a nd d isposal sires is leaching and 

release of trace consrimcnrs to groundwater and surface water. Extensive testing has shown that 

coal ash rarely, if ever, exceeds hazardous waste criteria contained in rh e the Toxicity Character

istic Leaching Procedure (TCLP) promulgated under the Resource Consl!rvation and Recovery 

A cr. 

Laboratory s tud ies have demonstrated that the leach ing process is complex and depends on a 

number o ffaccors, primaril y chem ical speciation of the constituent, solution pH, and avai labi lity 

of the consti[Uclll for leaching. Ava ilabil ity fo r leaching depends on whether the e lement resides 

on rhe surface of rhe ash particle , in the outer glass hu ll, or within the interio r glass matrix (see 

Figure 2) . 

In add it ion, subsequenr chemical interactions and secondary mineral format ion can funher 

modify leaching characteristics of the ash. For example, because arsenic typically condenses on 

rhe su rface of the ny ash panicle, it may initially be avai lable for leaching. However, rhe pres

ence of calcium in the ash can li mit the release of dissolved arsenic by fo rmat ion of calcium

a rsenic precipitatesY Weathering and formation of iron hyd roxide compounds can also serve 

co sequester arsenic. Detai led leaching studies under controlled cond itions arc used to elucidate 

the mechanisms cont roll ing constituent release and provide the best indicarion of rhe long-term 

potential for release and environ menta l risk. 

W h ile laboratory sw dies are used to d efine long-term leaching mechan isms, fidd studies provide 
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Coal ash rarely, if ever, 

exceeds haz:ardous 

waste criteria con-

tained in the the Toxicity 

Characteristic Leaching 

Procedure (TCLP) . While 

laboratory studies are 

used to understand 

leaching mechanisms, 

field studies provide 

the best information on 

leachate quality under 

actual environmental 

conditions. 
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Figure 5. Field leachate concentrations for cool ash disposal sites. Bars show 10th percentile to 90th percentile, 
and diamond shows median. Source: EPRI CP-INFO Databose.3 

the best information on leachate qua lily under acmal environmental cond irions. In 2006, EPRI, 

with supporr from the US DOE, completed an extensive characreri1.arion of field leachate::s at over 

30 coal combustion produc t disposa l facilities (Figu re 5).23 This study provides the most compre

hensive database avail able for ash leachate ch aracteristics represem at ive of typica l environmental 

condit ions ar d isposa l sires. T he d ata in Figure 5 represent init ial concencrar ions in the ma nage

ment facility, not rhe concenr rat ion that the public is exposed 1.0; these dara can be used as input 

to infiltration :~ nd groundwater transport models ro assess the risk of comaminarion to a receptor, 

either a d rin king water well or surface water body, and tu develop the best management methods 

ro prevent or mitigate those risks. 

Leachate runoff and infiltration ro groundwater can be controlled by a va riety of slanda rd en

gineering practices employed at di sposal faci lities. Depending o n site-specific conditions, rhese 

practices may include use of liners , leach are collection systems, diversion ditches, caps, and veg

etation. Monitoring nerworks arc used co ensure rhe performance oft he engineering controls in 

prorecring groundwater a nd surface warer resources. 

Windblown Ash 

Because of its fine-grained lexrure, dry fly ash is susceptible to blowing under windy conditions. 

Studies of the potencial health effects associated with ash d usr have hugely focused on power 

planr workers, for whom exposu re to dusty conditions is much more common than for the gen

eral public. While direct inhalation of fly ash or any respi rable dust should be avoided, research 

has shown rhar worker exposure to ash dust during normal power plant operation does not result 

in exposures above healt h crireriaY·25 Srandard precautions such as dust masks are recommended 

when working in high-dust environment s ar power pla.nts. Ar d isposal sires, windblown ash is 

generally controlled by periodic wetting of open ash areas, and by covering inactive areas with 

bottom ash, soil, o r vegetation. 
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Research by US EPA, 

EPRI, and others has 

all shown that mercu· 

ry is stable on fly ash 

at ambient tempera· 

tures, with very little 

potential for leaching 

o r volatilization. 

"Radioactive elements 

in coal and fly ash 

should not be sources 

of alarm. The vast 

majority of coal and 

the majority of fly ash 

are not significantly 

enriched in radioactive 

elements, or in asso· 

dated radioactivity, 

compared to soil or 

rocks."-US Geological 

Survey 

Mercury 
Mercury is an element of significant environmental interest because of its wxicity and occurrence 

in lakes and rivers. T he .median mercury concentration in coal is 0.11 mg/kg, and 80% of coal 

samples contain less rhan 0.25 mg/kg.26 Information collected by the US EPA in the late 1990s 

indicated that in the United States about 40% of rl1e mercury in coal was captured by the fly ash 

and/or rhe then existing S0
2 

control, and 60% was released to the armosphereY The amount of 

mercury caprured at any particular plant was found to depend on a number of factors, includi ng 

coal type, coal chlorine content, parriculare collection device, NO, control , and flue gas desul· 

furization systems. 

Mercury in fly ash generally ranges from about 0.05 mg/kg up to about 2 mg/kg, wirh typical 

concentrations between 0.1 mg/kg and 0.5 mg/kg. O ne of the leading approaches ro funher re

duce mercury emissions from power plants is injection of acrivated carbon into the flue gas. T he 

mercury sorbs onto the carbon, which is then captured with the fly ash in the ESP or baghouse. 

Although the mercury and carbon contem in the fly ash arc increased by this process, research by 

US EPA, EPR l, and others, has consistently shown that rhe carbon-bound mercury is very stable 

on the fly ash at ambient temperatures, with very low potential for leachi ng or volati lizarion.13•
2

K·
29 

Sim ilarly, concrete contain ing fly ash exhibits very little mercury release and does nor present a 

significant risk to the public.30•31 H igh-rcmperarure fly ash uses, such as use in cement kilns and 

hot-mix asphalt, may release mercury from fly ash to rhe air due to volatilization. 

Radioactivity 

Coal conrains natura lly occurring radioactive constituents, such as uranium and rhorium and 

their decay products. Uranium and thorium are each typically present in coal at concentrations 

of 1 ro 4 mg/kg.32 These constituents are captured by the fly ash following combustion of the 

coal. Any radon gas present in the coal is lost to stack emissions. 

Although rhe radionuclides are enriched in the fly ash in comparison co rhe coal itsel f, the US 

Geological Survey determined rhar the average rad ionucl ide concentrations in ash are withi n 

Products\ / Other 
Medicine ......_ 

X·rays -........ 

lntornal --

Radon 

Natural Sources 

Manmade Sources 

Figure 6. Distribution of background radiation sources comprising the total annual average radiation dose in 
the United Stales.32.33 
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the range of concemrations found in other geologic materia ls, such as gra nite and sha le.31 Back

ground radiation exposure £O the U.S. population is abom 360 mrems/y r, with naru ra l sources, 

primarily geologic materials and cosmic rays, accounting for abouc 82o/o of that total (Figure 

6).32
•
33 Man-made sources account for the remaining 18o/o of coral exposure, with X-rays being 

the largest si ngle sou rce. 

In a worst case evaluation, exposure to an outdoor worker at a n ash storage facility (8 hrs/day 

for 225 days/yr) was estimated as 8 mrems/yr, or only about 2.3% of background exposure.33 

Similar results have been found in examin ing potemial for radioactiv ity exposure to concrete 

made with a h igh proportion of n y ash.32 Research by US EPA, US Geological Survey, EPRI, and 

ochers has shown tha t exposLLie ro radiat ion from coal ash or concrete products made with fly ash 

does nor represent :1 significant hea lth risk. 
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Export Control Restrictions 

Access to and use of EPRI Intellectual Property is granted with the spe· 

cilic understanding end requirement that responsibility for ensuring lull 

compliance with all applicable U.S. and foreign export lows and regu· 

lo tions is being under taken by you end your company. This includes 

on obligation to ensure that any individual receiving access hereunder 

who is not o U.S. citizen or permanent U.S. resident is permit ted oc· 

cess under applicable U.S. and foreign export lows and regulations. 

In the event you ore uncertain whether you or your company may low· 

fully obtain access to this EPRI Intellectual Property, you acknowledge 

that it is your obligation to consult with your company's lega l counsel 

to determine whether this access is lawful. Although EPRI may make 

ava ilable on a case-by-case basis on informal assessment of the op· 

plicoble U.S. export clossilicotion for specific EPRI Intellectual Property, 

you and your company acknowledge that this assessment is solely for 

informational purposes and not for reliance purposes. You and your 

company acknowledge that it is still the obligation of you and your 

company to make your own assessment of the applicable U.S. export 

classification and ensure compliance accordingly. You and your com· 

pony understand and acknowledge your obligations to make a prompt 

report to EPRI and the appropriate authorities regarding any access to 

or use of EPRI Intellectual Property hereunder that may be in violation 

of applicable U.S. or foreign export lows or regulations. 

1019022 

The Electric Power Research Institute (EPRI) 

The Electric Power Research Institute Inc., jEPRI, www. 

epri.com) conducts research and development relating to 

the generation, delivery and use of electricity for the ben· 

efit of the public. An independent, nonprofit organization, 

EPRI brings together its scientists and engineers as well as 

experts from academia and industry to help address chol· 

lenges in electricity, including reliability, efficiency, health, 

sa fety and the environment. EPRI also provides technolo· 

gy, policy and economic analyses to drive long·range re· 

search ond development planning, and supports research 

in emerging technologies. EPRt's members represent more 

than 90 percent of the electricity generated and delivered 

in the United States, and interna tional participation extends 

to 40 countries. EPRI's principal offices and laboratories 

' ore located in Polo Alto, Calif.; Charlotte, N .C.; Knoxville, 

Tenn.; and lenox, Moss. 

Together .. . Shoping the Future of Electricity 

September 2009 

Electric Power Research Institute 
3420 Hillview Avenue, Palo Alto, California 94304 • PO Box 10412, Palo Alto, California 94303 USA 

800.313.3774 • 650.855.2 121 • oskepri@epri.com • w ww.epri .com 

© 2009 Electric Power Research Institute jEPRI), Inc. All rights reserved . Electric Power Research Institute, EPRI, and Together ... Shoping the 
Future of Electricity ore registered service marks of the Electric Power Research Institute. 
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ATTACHMENT 5 

Draft Certification Forms 
required by Proposed Part 841 
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Illinois Environmental Protection Agency 

Bureau of Water • 1021 N. Grand Avenue E. • P.O. Box 19276 • Springfield • Illinois • 62794-9276 

DRAFT Certification of Surface Impoundment 
Closure Pursuant to 35 Ill. Adm. Code Part 841 

Submit the original, with original signatures, three (3) photocopies and one electronic copy of all forms and supporting 
documentation, including plan sheets and maps, to: 

1. Site Identification: 

Site Name: BOW ID Number: 

Street Address: ______________________________ .P.O. Box: 

City: State: IL Zip Code: ________ County: 

2. Closure Description: 

Provide a description of the closure. Also indicate the BOW unit permit number and date of issuance, date on which the 
closure plan was approved, date closure plan was last modified and when the closure care period began as identified by the 
Agency in approval of the closure plan. 

BOW Permit No.---------- Date Issued _______ _ 

1 of2 

Closure Plan Approval No. ______ _ Approval Date _______ _ Date Last Modified-------
Date Closure Period Began _____ _ 

3. Required Information: 
Pursuant to 35 Ill. Adm. Code 841, to certify closure the owner/operator of the CCW unit shall submit the following 
documentation to the Permit Section, Division of Water Pollution Control, at the above address. Submit an original, three copies 
and an electronic copy of all documents. 

a. Submit information documenting that the unit has been closed in accordance with the approved closure plan 
required by Section 841.41 0. Provide plan sheets for the closed site which indicate final contours achieved at the 
completion of closure activities. Necessary documentation shall be provided to demonstrate the final cover 
system for the CCW area was completed and that all other aspects of the closure plan were completed if ash was 
left in place (i.e., final grading, seeding, security, etc.) or necessary documentation shall be provided to 
demonstrate the that CCW removal was completed for the entire CCW area and that all other aspects of the 
closure plan were completed. 

b. Identify the date the unit ceased accepting CCW and the date closure pursuant to an approved closure plan was 
completed. 

c. Date Site Ceased Accepting CCW: 

Date Closure Completed: 

Failure to provide any of the items described above will result in rejection of the closure notice. 
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4. Owner/Operator/Engineer Identification: 

Owner/Operator Engineer 

Name: Name: 

Street Address Street Address: ----------------

PO Box: PO Box: 

City: State: City: State: __ _ 

Zip Code: Phone: Zip Code: ____ Phone: ___ _ 

Contact: Contact: 

Email Address: ---------------- Email Address: 

5. Signatures: 
Original signatures are required. Signature stamps or applications transmitted electronically or by FAX are not acceptable. 

I hereby affirm that closure has been provided for the referenced site in accordance with the approved closure plan, and that 
all information contained in this submission is true and accurate to the best of my knowledge and belief. 

I do hereby swear that I am a duly authorized representative of the owner/operator and I am authorized to sign this certification. 

Any person who knowingly makes a false, fictitious, or fraudulent material statement, orally or in writing, to the 
Illinois EPA commits a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony. (415 
/LCS 5/44(h)) 

Owner/Operator Signature: Engineer Signature 

Printed Name: Printed Name: 

Title: 
Engineer's Title: 

Registration Number: ________ _ 

Professional Engineer's Seal: 

This Agency is authorized to require this information under Section 4 (4151LCS 5/4,). Failure to disclose this information may result in: a civil penalty of not to exceed 
$50,000 for the violation and an additional civil penalty of not to exceed $10,000 for each day during which the violation continues (4151LCS 5/42). 
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Illinois Environmental Protection Agency 
Bureau of Water • 1021 N. Grand Avenue E. • P.O. Box 19276 • Springfield • Illinois • 62794-9276 

DRAFT Certification of Surface Impoundment 
Corrective Action Pursuant to 35 Ill. Adm. Code 

Part 841 

Submit the original, with original signatures, three (3) photocopies and one electronic copy of all forms and supporting 
documentation, including plan sheets and maps, to: 

1. Site Identification: 

1 of2 

Site Name: IEPA ID Number: --------

Street Address: ______________________________ P.O. Box: 

City: State: IL Zip Code: ________ County: 

2. Corrective Action Description: 
Provide a description of the corrective action. Also indicate the BOW unit permit number and date of issuance, date on which 
the corrective action plan was approved, date corrective action was last modified and when the corrective action began as 
identified by the Agency in approval of the corrective action. 

BOW Unit Permit No.------- Date Issued _______ _ 

Corrective Action Plan Approval No. ___ _ Approval Date -------- Date Last Modified _____ _ 

Date Corrective Action Began 

3. Required Information: 

Pursuant to 35 Ill. Adm. Code 841, to certify corrective action completion the owner/operator of the unit shall submit the following 
documentation to the Permit Section, Division of Water Pollution Control, at the above address. Submit an original, three (3) 
photocopies and one electronic copy of supporting documentation. 

a. Submit information documenting that the release attributable to the unit has been mitigated in accordance with 
the approved corrective action plan required by Section 841.310 

b. Identify the date corrective action requirements were completed. Necessary documentation should be provided 
to demonstrate that all aspects of the corrective action plan were completed. 

c. Date Corrective Action Completed: _____ _ 

Failure to provide any of the items described above will result in rejection of the corrective action notice. 
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4. Owner/Operator/Engineer Identification: 

Owner/Operator Engineer 

Name: Name: 

Street Address: --------------- Street Address: ---------------

PO Box: PO Box: 

City: State: City: _________ State: 

Zip Code: Phone: Zip Code: ______ Phone: 

Contact: Contact: 

Email Address: Email Address: 

5. Signatures: 
Original signatures are required. Signature stamps or applications transmitted electronically or by FAX are not acceptable. 

I hereby affirm that the corrective action has been completed for the referenced site in accordance with the approved corrective 
action plan, and that all information contained in this submission is true and accurate to the best of my knowledge and belief. 

I do hereby swear that I am a duly authorized representative of the owner/operator and I am authorized to sign this certification. 

Any person who knowingly makes a false, fictitious, or fraudulent material statement, orally or in writing, to the 
Illinois EPA commits a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony. (415 
ILCS 5!44(h)) 

Owner/Operator Signature: Engineer Signature 

Printed Name: Printed Name: 

Title: Engineer's Title: 

Registration Number: _______ _ 

Professional Engineer's Seal: 

This Agency is authorized to require this information under Section 4 of the Environmental Protection Act {4151 LCS 5/4). Failure to disclose this information may result 
in: a civil penalty of not to exceed $50,000 for the violation and an additional civil penalty of not to exceed $10,000 for each day during which the violation continues 
(4151LCS 5/42). This form has been approved by the Forms Management Center. 
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Illinois Environmental Protection Agency 
Bureau of Water· 1021 N. Grand Avenue E. • P.O. Box 19276 • Springfield • Illinois· 62794-9276 

DRAFT Certification of Surface Impoundment 
Post-Closure Care Pursuant to 35 Ill. Adm. 

Code Part 841 

Submit the original, with original signatures, three (3) photocopies and one electronic copy of all forms and supporting 
documentation, including plan sheets and maps, to: 

1. Site Identification: 

1 of2 

Site Name: BOW ID Number: _______ _ 

Street Address: --------------------- P.O. Box: 

City: State: IL Zip Code: ________ .County: 

2. Post-Closure Care Description 

Provide a description of the post-closure care. Also indicate the BOW unit permit number and date of issuance, date on which 
the post-closure care plan was approved, date the post-closure care plan was last modified and when the post-closure care 
period began as identified by the Agency in approval of the post-closure care plan. 

BOW Permit No. _________ _ Date Issued _______ _ 

Post-Closure Care Plan Approval No. ______ _ Approval Date _______ _ Date Last Modified ____ _ 

Date Post-Closure Care Period Began------

3. Required Information: 

Pursuant to 35 Ill. Adm. Code Subtitle G, 841, to certify closure the operator of the waste management site shall submit the 
following documentation to the Permit Section, Division of Water Pollution Control, at the above address. Submit an original and 
two copies of all documents* (for plan sheets, submit three copies only). 

a. Submit information documenting the post-closure care for the unit was performed in accordance with the 
specifications in the approved post-closure plan required by Section 841.435. 

b. Identify the date the post-closure care requirements were completed. Necessary documentation shall be 
provided to demonstrate that all aspects of the post-closure care plan were completed. 

c Date Post-Closure Care Completed: _______ _ 

Failure to provide any of the items described above will result in rejection of the post-closure care notice. 
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4. Owner/Operator/Engineer Identification: 

Owner/Operator Engineer 

Name: Name: 

Street Address: ---------------- Street Address: ----------------

PO Box: PO Box: 

City: City: State: State: -------
Zip Code: Zip Code: Phone: Phone: -----
Contact: Contact: 

Email Address: Email Address: 

5. Signatures: 
Original signatures are required. Signature stamps or applications transmitted electronically or by FAX are not acceptable. 

I hereby affirm that post-closure care has been provided for the referenced site in accordance with the approved post-closure 
care plan, and that all information contained in this submission is true and accurate to the best of my knowledge and belief. 

I do hereby swear that I am a duly authorized representative of the owner/operator and I am authorized to sign this certification. 

Any person who knowingly makes a false, fictitious, or fraudulent material statement, orally or in writing, to the 
Illinois EPA commits a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony. (415 
/LCS 5/44(h)) 

Owner/Operator Signature: Engineer Signature 

Printed Name: Printed Name: 

Title: Engineer's Title: 

Registration Number: -----------

Professional Engineer's Seal: 

This Agency is authorized to require this information under Section 4 (4151 LCS 5/4,). Failure to disclose this information may result in: a civil penalty of not to exceed 
$50,000 for the violation and an additional civil penalty of not to exceed $10,000 for each day during which the violation continues { 4151 LCS 5/42). 
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