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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF:

PETITION OF MIDWEST GENERATION AS 19-

FOR AN ADJUSTED (Adjusted Standard-RCRA)
STANDARD FROM 35 ILL. ADM. CODE

PARTS 811 and 814

MIDWEST GENERATION, LLC’S ADJUSTED STANDARD PETITION

Midwest Generation, LLC (“MWGen”), by its undersigned counsel, requests a revision to
its existing adjusted standard (“AS 96-9”), attached as Exhibit 1, for the Joliet/Lincoln Quarry Site
(“Quarry” or the “Site”). The requested revision applies only to Condition 7(c) of AS 96-9.1

In 1996, the Board granted an adjusted standard for the Quarry from the generally
applicable standards due to its unique operations and disposal practices. Currently, Condition 7 of
AS 96-9 describes two methods of final cover and the type of final cover depending on the level
of settled ash at the time of the closure of the Main Quarry.2 MWGen is preparing for the eventual
closure of the Main Quarry and there is new technology available for a dry closure final cover.
Accordingly, MWGen requests that the Board issue a new adjusted standard that revises Condition
7(c) to allow the use of this new technology if MWGen closes the Quarry through dry closure The
new technology, known by the commercial name “ClosureTurf”, employs a low permeability
geosynthetic membrane and a synthetic turf as the final cover system. The proposed revised

Condition 7(c) does not alter the previous substance or findings of the Pollution Control Board

1 On December 7, 2000, the Board granted Commonwealth Edison’s and MWGen’s motion to reopen this docket and
substituted the name of Midwest Generation, L.L.C. for Commonwealth Edison Company in its August 15, 1996
order. In re Petition of Commonwealth Edison Company for an Adjusted Standard from 35 Ill. Adm. Code Parts 811
and 814, AS 96-9, (December 7, 2000).

2 The Quarry is comprised of three units: the Main Quarry, the North Quarry, and the West Filled Area. (Ex. 1, Order,
p. 2). The West Fill Area at the Quarry is closed and has been leveled and vegetated. Id. The North Main Quarry does
not receive ash, and instead acts as the settling pond for the Main Quarry. Id. In this Petition, MWGen is requesting
authorization for the use of ClosureTurf only for the Main Quarry.
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(“Board”), is supported by the Board’s opinion in In re Petition of Commonwealth Edison

Company for an Adjusted Standard from 35 Ill. Adm. Code Parts 811 and 814, (Aug. 15, 1996),

AS 96-9, and gives MWGen the ability to use an alternative and better final cover system for the
dry closure of the Quarry. (Ex. 1). All of the remaining terms and conditions of AS 96-9 would
remain unchanged.

This Petition sets forth the factual and legal bases for MWGen’s request. In further support
of this Petition, MWGen submits affidavits of Richard Gnat (KPRG and Associates, Inc.) and
William Naglosky (Midwest Generation, LLC), attached as Exhibits 2 and 3 respectively.
Additionally, Mr. Gnat has directed and participated in the preparation of the Technical
Memorandum in Support of this Petition (*Technical Memorandum?), attached as Exhibit 4. The
Technical Memorandum explains in greater detail the specific technical benefits of the
“ClosureTurf” technology, and also describes its use at other landfills throughout the United States,

including an Illinois impoundment.

I. Summary

On Aug. 15, 1996, the Board granted the prior owner of the Quarry an adjusted standard from
certain of the operating and closure requirements of 35 Ill. Adm. Code 811 and 814 due to the
unique nature of the Quarry (“Adjusted Standard” or “Order” attached here as Exhibit 1).
Condition 7 of the Adjusted Standard provided for two methods for the Main Quarry’s closure.
The two methods were either wet closure for which no final cover was required or, dry closure by
installation a two-stage cover system consisting of two feet of soil having a hydraulic conductivity

of 1 x 107" cm/sec overlain by four inches of top soil. (Ex. 1, Order, Condition 7, pp. 22-23).
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In 2015, the U.S.EPA promulgated the Coal Combustion Residual (“CCR”) Rules, 40 CFR
257. Under the CCR rule, as it is currently drafted, all CCR impoundments are to be closed via dry
closure.® Because the Main Quarry is a “CCR Impoundment” as defined in the Federal CCR rules,
the Main Quarry may be closed via dry closure with a two-stage cover system. To address the
eventual closure of the Main Quarry, MWGen considered technologies for final cover systems that
were not available when the Board approved Condition 7(c) in AS 96-9. MWGen identified a new
final cover two-stage system called “ClosureTurf”. ClosureTurf is a new proprietary cover system,
that is better technology than what was available in 1996. It also fully complies with the
performance criteria of the Final Cover requirements under 35 Ill. Adm. Code 811.314.
ClosureTurf has been used in at least seventeen states as a final cover system for impoundment
and landfills, including a CCR surface impoundment in Meredosia, IL (Ex. 4, Technical
Memorandum, at p. 1). As required by 35 Ill. Adm. Code 811.314(b)(3)(B)(i), the ClosureTurf
system has a low permeability layer of geomembrane that has a permeability of 1 x 1013 cm/sec,
which is less permeable than the regulatory requirement of 1 X 107 under 35 Ill. Adm. Code
811.314(b)(3)(A). Section 811.314(c) of the landfill final cover regulations provides for a final
protective layer that consists of 3 feet of soil, which overlays the underlying low permeability
layer. The ClosureTurf system includes a final protective layer that is not soil. It consists of

synthetic turf and sand, which provides equal protection of the underlying low permeability layer,

3 The CCR rule is the subject of litigation filed in the D.C. Circuit, and the Court has already vacated parts of the CCR
Rule. Utility Solid Waste Activities Group (USWAG) et al. v. EPA, No. 15-1219 (D.C. Cir.). In part in response to the
litigation, in March 2018, U.S.EPA proposed more than a dozen changes to the 2015 CCR Rules. On July 17, 2018,
the U.S.EPA Administrator signed a final rule revising certain elements of the CCR Rule, based on the changes
proposed in March 2018. 83 FR 36435. The July 2018 changes are referred to as the “Phase 1, Part 1 Rule.” The
elements that were not contained in the final Phase 1, Part 1 Rule will be addressed in the final Phase 1, Part 2 Rule.
According to the Phase 1, Part 1 Rule preamble, the U.S.EPA intends to finalize the Phase 1, Part 2 Rule by June
2019. 83 FR 36437. Additionally, U.S.EPA will propose the “Phase 2” changes to the CCR rule, by September 20,
2019, and finalize the Phase 2 changes by December 2019. Accordingly, the 2015 CCR rules and amended 2018 rules
will have significant changes, including to its timelines and potentially also to the final closure requirements.
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while also providing protection from erosion and freezing, as required by 35 Ill. Adm. Code
811.314(c). Accordingly, MWGen requests that the Board revise Condition 7(c) to provide that, if
MWGen pursues dry closure, MWGen may close the Main Quarry using the ClosureTurf two-
stage system, which has a low permeability layer compliant with 35 Ill. Adm. Code 811.314(b),
and has a final protective layer that is different from, but meets or exceeds the performance

requirements of, the soil cover material in 35 Ill. Adm. Code 811.314(c) and AS 96-9.

II. Background

On Aug. 15, 1996, the Board granted an adjusted standard from 35 Ill. Adm. Code
814.302(b)(1), 811.319(a)(2), 811.319(a)(3), 811.318(b)(5), 811.320(c), and 811.314. (Ex. 1,
Order). The Board found that the Quarry configuration, including the differences in the flow
regime, mode of operations, and waste characteristics were substantially different from the factors
the Board relied on in adopting the general regulations for municipal landfills. 1d. MWGen is not
requesting that the entire adjusted standard granted in 1996 be revisited and revised. Rather,
MWGen is only requesting that the Board modify Condition 7(c) to allow the use of improved

final cover technology that is currently available..

A. The Board’s AS 96-9 Findings and Conclusions Regarding the Main Quarry
are Still Applicable.

The analysis and conclusions in the AS 96-9 order for the adjusted standard from the
generally applicable landfill regulations continue to apply today. Since 1996, the Quarry has only
accepted bottom ash for disposal, and until the MWGen Stations at Joliet were converted to natural
gas in 2016, the Quarry has operated the same as it operated when the Board issued its AS 96-9
Final Order. Because neither the operations nor materials disposed have changed, there is no basis

or need to modify the other provisions of AS 96-9.
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In particular, in 1996, the Board found that it was impractical to require a system to drain
and collect leachate required by 35 Ill. Adm. Code 814.302(b)(1) based upon the unique
configuration of the Quarry. (Ex. 1, Order, p. 6).* The configuration of the Quarry is the same
today. Water in the Quarry continues to flow through the gravity-flow drainage system, and the
water ultimately is discharged pursuant to the Quarry’s NPDES permit. (Ex. 2 at 14).

Similarly, unlike municipal solid waste landfills, in 1996 the Quarry accepted only bottom
ash and slag from the Joliet electric generating Stations 9 and 29. The Board found that “given the
absence of organic chemicals and consistency of constituents for almost 20 years” in the Quarry,
the concerns underlying the monitoring requirements in the landfill regulations were not present,
and an adjusted standard from 35 Ill. Adm. Code 811.319(a)(2)° and 811.319(a)(3)® was
warranted. (Ex. 1, Order, at p. 9). The Board’s conclusions equally apply today. From 1996 to the
present, only bottom ash and slag were placed in the Quarry and the constituents in the ash
remained the same. (Ex. 3 at 16). Since the gas conversion in 2016, only bottom ash from the
cleanout associated with the conversion and the closure of residual ash ponds from Joliet 29 Station
north of the river has been placed in the Quarry. Once the Joliet 29 ash ponds are empty, no

additional ash or any waste material will be placed in the Quarry. (Ex. 3 at 7).

4 The language in 35 Ill. Adm. Code 814.302(b)(1) has not changed since the original Petition for Adjusted Standard
was filed in 1996.

> The language in 35 Ill. Adm. Code 811.319(a)(2) has not significantly changed since the original Petition for
Adjusted Standard was filed in 1996, other than Section 811.319(a)(2)(ii), which was modified to include a minimum
list of constituents for municipal solid waste landfills and a requirement that a facility that does not accept primarily
municipal waste determine additional factors. As MWGen analyzes the groundwater samples for the constituents from
coal ash, these modifications to Section 811.319 do not change the conclusion that the approved adjusted standard for
groundwater monitoring continues to be applicable.

& The language in 35 Ill. Adm. Code 811.319(a)(3) has not significantly changed since the original Petition for
Adjusted Standard was filed in 1996, other than Section 811.319(a)(3)(A), which was modified to include a list of
organic chemicals. Because coal ash disposed in the Main Quarry does not contain organic chemicals, this
modification to Section 811.319(a)(3)(A) does not change the conclusion that the approved adjusted standard for
groundwater monitoring continues to be applicable.
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In 1996, the Board also concluded that an alternative groundwater monitoring network was
required because the groundwater flow regime at the Quarry was not the type considered by the
Board when adopting 35 Ill. Adm. Code 811.318(b)(3).” The groundwater flow regime at the
Quarry is unchanged.® (Ex. 2, 14). The natural groundwater flows from the south to the north and
east to west and the groundwater elevation of the surrounding area is higher than the base of the
Quarry. (Ex. 2, 5). Since 1996, MWGen has installed additional monitoring wells and conducted
detailed groundwater monitoring that “establish a network of groundwater monitoring wells that
protects the environment and which comprehensively and accurately depicts constituent migration
at the Site.” (Ex. 1, Order, at p. 11, citing 1996 Petition, at p. 72 (attached as Exhibit 5)).° As a
result, the current groundwater monitoring network is more expansive and comprehensive than
that originally approved by the Board. (EX. 2, 116-7).

The Board also granted an adjusted standard for 35 Ill. Adm. Code 811.320(c)* and
granted a broader zone of attenuation as part of an agreement with the Illinois Environmental
Protection Agency (“Illinois EPA”) to establish a groundwater management zone (“GMZ”). The
GMZ was established as part of the remediation solution due to historic disposal of ash in the West
Filled area at the Quarry. (Ex. 1, Order, p. 13). The Board concluded that an adjusted zone of
attenuation was justified due to the chemistry of the Quarry, the local nature of the groundwater

flow system, and because the future use of the groundwater will be controlled, preventing adverse

" The language in 35 Ill. Adm. Code 811.318(b)(3) has not changed since the original Petition for Adjusted Standard
was filed in 1996.

8 Today, due to the operations of the Vulcan Quarry, there is a southerly component in the groundwater flow. In
response to the Vulcan Quarry operations, MWGen has installed a groundwater extraction system. The groundwater
extraction system is unrelated to the Final Cover system that is the subject of this Petition. (Ex. 2, 16).

°In Illinois EPA’s Response to the 1996 Petition is attached for reference as Exhibit 6. lllinois EPA recommended
that the requested adjusted standard be granted. (Ex. 6, p. 5).

10 The language in 35 Ill. Adm. Code 811.320(c) has not changed since the original Petition for Adjusted Standard
was filed in 1996.
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environmental or health effects. (Ex. 1, Order, p. 14). The Board’s conclusions continue to apply
today. The groundwater monitoring and modeling at the Quarry show that the concentrations in
the groundwater from the Main Quarry do not negatively affect Des Plaines River water quality.
(Ex. 2, 18). Additionally, as in 1996, MWGen continues to control the future use of the

groundwater, preventing adverse environmental or health effects. (Ex. 2, 110).

B. The Final Cover Approved by AS 96-9 Can Be Improved Based on Current
Technology.

In 1996, the Board also granted an adjusted standard for the final cover of the Main Quarry.
Because the water infiltration through percolation was relatively small compared to the
groundwater infiltration into the waste area, the Board found there was no environmental benefit
to installing a cover pursuant to Section 811.314. (Ex. 1, Order, p. 17). Additionally, because the
conditions under which the Main Quarry would be closed were unknown in 1996 (i.e., either
closure below the water table or above the water table), the Board granted two alternative cover
systems for the Main Quarry (Conditions 7(b) and 7(c)). (Ex. 1, Order, p. 17, 22-23). If the Main
Quarry were to be closed above the water table (a/k/a “dry closure”), AS 96-9 provided that the
cover would be a 2-foot layer of compacted soil having a hydraulic conductivity of 1x107 cm/sec.,
overlain by at least four inches of topsoil. (Ex. 1, Order, p. 23).

If MWGen pursues dry closure of the Main Quarry, MWGen prefers to use the ClosureTurf
two-stage cover system because it is superior technology to what was available in 1996. (EX. 2,
f11). The ClosureTurf cover has a low permeability geomembrane layer that meets the
requirements of the final cover requirements in 35 Ill. Adm. Code 811.314(b). (Ex. 2, 11, 11, 13)
Additionally, the ClosureTurf cover has a final protective layer that is different from, but meets or

exceeds the performance of, the final protective cover provided for in 35 1ll. Adm. Code 811.314(c)
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and allowed in the Adjusted Standard. (Ex. 2, 112) As described in detail below, the final protective
layer is comprised of a synthetic turf layer with a 0.5-inch sand infill, which effectively prevents
erosion and reduces the maintenance requirements that are associated with a vegetative layer. See
Sec. (g) and (h), (Ex. 2, 112). Accordingly, MWGen requests that the Board revise Condition 7(c)

to provide that MWGen may use the ClosureTurf two-stage cover system if it pursues dry closure.

C. The Board has the Authority to Issue a New Adjusted Standard with Only One
Condition Modification.

The Board has previously issued a new adjusted standard to modify one specific part of the
previously approved adjusted standard. In In the Matter of: Petition of Metropolitan Water
Reclamation District of Greater Chicago for an Adjusted Standard from 35 Ill. Adm. Code 811,
812 and 817 and Modification of AS 95-4, the Metropolitan Water Reclamation District
(“MWRD”) requested that the Board modify AS 95-4, which the Board had previously approved.
(MWRD’s Petition For An Adjusted Standard, In the Matter of: Petition of Metropolitan Water
Reclamation District of Greater Chicago for an Adjusted Standard from 35 Ill. Adm. Code 811,
812 and 817 and Modification of AS 95-4, AS 03-02, p. 1 (Feb. 11, 2003), attached as Exhibit 7,
attachments excluded). In the first adjusted standard, AS 95-4, the Board granted MWRD’s
petition to use MWRD dried sludge material at non-hazardous waste landfills in lieu of soil
material for the top protective layer for final cover. (Ex. 7, p. 2). In MWRD’s request for
modification, MWRD asked the Board to modify the temperature and detention time requirements
for the processed sludge enumerated in Condition 3.a of its adjusted standard. (EX. 7, p. 2, 13). In
particular, MWRD requested the revision because the original adjusted standard, AS 95-4, did not
consider the temperature fluctuations that occurred periodically during the processing of the

sludge, and that were accepted by the U.S.EPA in the federal Sewer Sludge regulations. (Ex. 7, p.
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7). In its petition for revision, MWRD referenced its prior petition, incorporated by reference the
sections and information contained in the petition, and only addressed the specific issue it was
requesting be modified. (Ex. 7, pp. 9-12).

The Board granted MWRD’s request and issued a new adjusted standard in which the Board
retained all but one of the existing adjusted standard conditions. As requested by the MWRD, the
Board modified one condition to reflect the updated temperature and detention time requirements.
See Board Order, In the Matter of: Petition of Metropolitan Water Reclamation District of Greater
Chicago for an Adjusted Standard from 35 Ill. Adm. Code 811, 812 and 817 and Modification of
AS 95-4, AS 03-02, p. 7, 11-12 (July 24, 2003), attached as Exhibit 8.1* With the exception of the
one modified condition, the new adjusted standard, AS 03-02, included all the other conditions as

originally stated in the original adjusted standard. 1d.

III. Analysis and Petition Content Requirements

The Board requires that certain information be included in each petition for an adjusted
standard. 35 1ll. Adm. Code 8104.406. In this case, however, MWGen seeks only a revision to one
part of a condition of its existing adjusted standard. The informational requirements for the
previously approved conditions in the existing adjusted standard still apply as well as the basis for
approving the adjusted standard. Accordingly, MWGen is addressing the informational
requirements in 104.406 as they relate to its request to modify Condition 7(c) of AS 96-9.

a) Standard from which Adjusted Standard is Sought. The rule-of-general applicability for which

MWGen requests an adjusted standard is at 35 Ill. Adm. Code 811.314. MWGen requests that

Condition 7(c) of its AS-96-9 be revised as described herein.

1 MWRD noted, and the Board, agreed that the Board’s rules do not provide a method for amending an adjusted
standard. 1d. at 7. Thus, the Board granted a new adjusted standard. Id.
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b) Whether the regulation was promulgated to implement ... RCRA.... The 811.314 regulation

was promulgated to implement the State program concerning RCRA.

c) Level of Justification as Specified by the Requlation. Section 811.314 does not include a

specific justification for an adjusted standard.?

d) Nature of Petitioner’s Activity that is the Subject of the Proposed Adjusted Standard. The Main

Quarry is approximately 43 acres in size and is located south of the Des Plaines River at the
corner of Brandon Road and Patterson Road in unincorporated Will County, south of Joliet,
Illinois. (EX. 2, 115, Ex. 3, 13). MWGen has used the Main Quarry site for the disposal of CCR
from the Joliet 9 and Joliet 29 Generating Stations. The two stations employ 47 people. (Ex. 3,
14). As described in the Board’s 1996 Order, the Main Quarry has been used to receive bottom
ash since about 1975. (Ex. 1, Order, p. 2). When the generating stations were fueled by coal,
the Main Quarry operated as a landfill to manage the sluice water and CCR from the stations.
(Ex. 1, Order, p. 2).

The currently applicable closure method at the Main Quarry is Condition 7 in the 1996
Adjusted Standard AS-96-9, which is adjusted from the generally applicable rule 35 I1ll. Adm.
Code 811.314. (Ex. 1, Order, Condition 7). The Adjusted Standard allows for either wet closure
or dry closure. Id. If dry closure is selected, the Adjusted Standard requires a two-stage final
cover system, consistent with 35 Ill. Adm. Code 811.314. Id. The Adjusted Standard requires
a two-feet thick low permeability layer with a hydraulic conductivity of 1 x 10”7 cm/sec, and a

final protective layer of 4-inches of topsoil. Id.

12 Section 811.314(c) describes alternative requirements for an infiltration barrier for an owner of an municipal solid
waste landfill (“MSWLF”) that disposes of less than 20 tons of waste, which does not apply to the Quarry.
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Since the Adjusted Standard was granted, new technology is available for a final cover
system referred to as a “ClosureTurf” final cover system. ClosureTurf is a relatively new
proprietary cover system (not available at the time of the initial Adjusted Standard), which
consists of a geomembrane low permeability layer covered with synthetic turf and sand in place
of a soil protective layer. (EX. 2, 1111-13). The ClosureTurf cover system will cover the Main
Quarry area of approximately 43 acres and tie into the east slope of the West Fill Area, within
the property limits of the Quarry, for a total final cover surface area of approximately 47 acres.
(Ex. 2, 115). Upon installation, the design of the ClosureTurf system would allow stormwater
to pass through the synthetic turf and sand infill, and onto the surface of the geomembrane.
(Ex. 2, 7114) Stormwater would then flow to the drainage system of the North Quarry, and
ultimately discharged pursuant to the Quarry’s NPDES permit. Id.

Since the conversion of the Joliet Stations to natural gas in 2016, only groundwater flow
has *“discharged” into the Quarry. In 1996, the influx of groundwater into the Main Quarry
was conservatively estimated at 664,400 gallons per day (“gpd”). (Ex. 5, pp. 30-31).
Additionally, in 1996, approximately 76% of the conservatively estimated total groundwater
flow (approximately 505,000 gpd) that entered the Main Quarry discharged through the gravity
flow system into the North Main Quarry and reached the Des Plaines River through the North
Main Quarry pumping system under NPDES Permit No. IL0002216. Id. The remaining 24%
(approximately 159,400 gpd) of the groundwater discharged directly to the Des Plaines River.
Id. The drainage, pumping and discharge system in the Main Quarry operates the same way
today as it did in 1996, thus the estimated percentage of groundwater that drains into the North
Quarry and Des Plaines River is unchanged. (Ex. 2, 19). In 2013, MWGen had groundwater

modeling conducted as part of the revised Groundwater Impact Assessment submitted and
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approved to the Illinois EPA. Id. The groundwater modeling estimated that the volume of
groundwater that discharges into the Main Quarry had decreased to approximately 542,900
gpd. Id. Accordingly, of the groundwater that enters the Main Quarry, 412,600 gpd to 505,000
gpd (i.e., 76% of the total volume) is discharged through the gravity flow system into the North
Main Quarry, and the remaining groundwater flow, 130,300 gpd to 159,400 gpd, discharges to
the Des Plaines River. Id.

The original 1996 petition contains a detailed description of the pollution control
equipment currently used at the Quarry, and that will be in use upon closure. (Ex. 5). There is
no pollution control equipment currently associated with the final cover of the Main Quarry
because the Quarry is not yet closed.

Efforts to Comply with Regulation. Closing the Main Quarry in accordance with section

811.314, requires a two-part final cover system consisting of a low permeability layer and a
final protective layer. Compliance with the generally applicable regulation for the final cover
system as opposed to the proposed ClosureTurf two-part system, entails significantly higher
costs with no added environmental benefits. It would consist of a 3-feet thick low permeability
soil layer and a 3 feet thick final protective layer of soil spread over 47 acres. 35 Ill. Adm.
Code 8 811.314(b)(3)(A). The two-part final cover would require 250,250 cubic yards (“CY™)
of clay, and an additional 250,250 CY of soil for the final protective layer. (Ex. 2, {18).
MWGen does not have an onsite borrow source, accordingly the soils for both layers would
have to be purchased and brought on site from an offsite source. (Ex. 2, §19). Bringing a total
quantity of 500,500 CY of soils to the site would require 33,367 trucks based on a 15 CY per
truck capacity. (Ex. 2, 120). The total cost for purchase and transport of the soil quantities

required for the soil layers would be approximately $13,000,000. Id.
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Under the generally applicable regulation, the other final cover design alternative is a
geomembrane layer that meets or exceeds the performance capabilities of the soil low
permeability layer which is covered by a vegetation-supporting three-feet thick soil protective
layer. 35 1ll. Adm. Code 811.314(b)(3)(B). The total construction cost of a gegomembrane low
permeability layer and a three-foot soil protective layer (approx. 250,250 CY) is approximately
$10,300,000. (Ex. 2, 121).

The Adjusted Standard, AS 96-9, instead allows a 2-foot low permeability layer and a 4-
inch protective layer, (EX. 1, p. 23), which would require approximately 167,000 CY of clay,
and an additional 28,000 CY of soil for the final protective layer. (Ex. 2, 122). The total
approximate cost for the Adjusted Standard final cover would be approximately $6,100,000.
(Ex. 2, 123).

The Adjusted Standard post-closure requirements for the final cover are the same as for a
generally applicable final cover. For all of the approved final covers, the post-closure
requirements include mowing of the grass on the cover, annual inspections, and conducting
any necessary repairs to the vegetative cover or the drainage channels. (Ex. 2 ,124). The annual
cost for post-closure care is approximately $277,000. The total post-closure care cost for thirty
years of post-closure activities is $8,310,000. (Ex. 2 ,125)

A fourth alternative is removing all CCR from the Main Quarry and disposing it in a
licensed offsite landfill. Complete removal of all the CCR would require the removal and
offsite disposal of an estimated 2,600,000 CY of ash material. (Ex. 2, 126). The cost for
excavation of the CCR is estimated at $38,400,000 based on the original 1994 cost updated to
2018 costs. (Ex. 2, 127). Disposal of all the CCR from the Main Quarry would cost in excess

of $230,000,000 based on updating the original 1994 cost to 2018 costs and would require
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approximately 149,700 truckloads to remove it to an off-site landfill. (Ex. 2, 128). Accordingly,
the total cost for removal and disposal of the CCR is $268,400,000.

Proposed Adjusted Standard. MWGen’s requested revision changes the language in Condition

7(c) of AS96-9 to allow MWGen to use the improved final closure two-stage system,
ClosureTurf, which uses a geomembrane as a low permeability layer and meets the specific
requirements in 35 Ill. Adm. Code 811.314(b). The ClosureTurf system also uses a protective
layer system that works as effectively as soil material to protect the geomembrane from
freezing and UV exposure. This protective layer system also eliminates the risk of erosion
caused by wind and stormwater.

MWGen proposes that Condition 7(c) be revised as follows:

Redlined Proposed Changes:

7) Final Cover.

a) For purposes of b) and c) below, “maximum adjusted seasonal water table
level” means the maximum predicted water table level in the vicinity of
the Joliet/Lincoln Quarry Site, determined at the time of closure, plus
sufficient elevation to ensure the integrity of a cap.

b) Closure Below Water Table.

) If, at the time of closure, the level of settled ash in Lincoln Quarry
is at or below the maximum adjusted seasonal water table level, no
final cover is required for the Quarry and the Quarry shall be
maintained as an impoundment.

i) Water levels in the Quarry shall be maintained at or below a
maximum elevation of 570 feet above sea level.

i) Achain link fence no less than eight (8) feet in height, topped by a
no less than three (3) strands of barbed wire, shall be installed
around the Joliet/Lincoln Quarry Site to prevent access and shall
be maintained in good condition at all times.

C) Closure Above Water Table.
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If, at the time of closure, the level of settled ash in Lincoln Quarry
is above the maximum adjusted seasonal water table level, Edisen
MWGen shall install “ClosureTurf”, a two-stage cover system
which shall consist of a gegomembrane layer that has a hydraulic
conductivity of at least 1 x 10-7 cm/sec, overlain with a cap of
synthetic turf infilled with 0.5 inches of sand. a-twe-stage-cover

hyd%eeenduethﬂ%y—ef—leele em%se&eveﬂam—by—at—least—few
inches-of-topseil: The cap shall be graded to maintain a positive

grade from the perimeter of the Main Quarry walls to the discharge

pipes.-at-ne-tess-than-2%grade-and-shal-drain-to-a-colection-area
located-on-the-cap. Stormwater collecting on the cap shall gravity
drain through the discharge pipes to the North Quarry for settling

prlor to dlscharqe pursuant to the faC|I|tv S NPDES permlt be

Water levels in the Main Quarry shall be maintained through use
of an underdrain collection system located below the
geomembrane layer of the cover system located at the discharge
pipes. Groundwater shall drain by gravity to the North Quarry for
settling prior to discharge pursuant to the facility’s NPDES permit.

Clean Final Proposed Changes:

7) Final Cover.

a)

b)

For purposes of b) and c) below, “maximum adjusted seasonal water table
level” means the maximum predicted water table level in the vicinity of
the Joliet/Lincoln Quarry Site, determined at the time of closure, plus
sufficient elevation to ensure the integrity of a cap.

Closure Below Water Table.

i)

If, at the time of closure, the level of settled ash in Lincoln Quarry
is at or below the maximum adjusted seasonal water table level, no
final cover is required for the Quarry and the Quarry shall be
maintained as an impoundment.
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i)

Water levels in the Quarry shall be maintained at or below a
maximum elevation of 570 feet above sea level.

A chain link fence no less than eight (8) feet in height, topped by a
no less than three (3) strands of barbed wire, shall be installed
around the Joliet/Lincoln Quarry Site to prevent access and shall
be maintained in good condition at all times.

Closure above Water Table.

i)

i)

If, at the time of closure, the level of settled ash in Lincoln Quarry is
above the maximum adjusted seasonal water table level, MWGen shall
install “ClosureTurf”, a two-stage cover system which shall consist of
a geomembrane layer that has a hydraulic conductivity of at least 1 x
10-7 cm/sec, overlain with a cap of synthetic turf infilled with 0.5
inches of sand. The cap shall be graded to maintain a positive grade
from the perimeter of the Main Quarry walls to the discharge pipes.
Stormwater collecting on the cap shall gravity drain through the
discharge pipes to the North Quarry for settling prior to discharge
pursuant to the facility’s NPDES permit.

Water levels in the Main Quarry shall be maintained through use of an
underdrain collection system located below the geomembrane layer of
the cover system located at the discharge pipes. Groundwater shall
drain by gravity to the North Quarry for settling prior to discharge
pursuant to the facility’s NPDES permit.

The remaining Conditions to AS-96-9 are unchanged. This revision will allow MWGen to

install a final cover more effective than the cover approved in Condition 7(c) in AS 96-9.

Description of Impact on the Environment of Complying with the Regulation vs.

Complying with the Adjusted Standard.

Neither the generally applicable nor the existing Adjusted Standard cover systems

requirements have a more favorable environmental impact compared to the ClosureTurf cover

system proposed here.'® Rather, the ClosureTurf two-stage cover system is better technology

because it includes a low permeability geomembrane layer with a permeability of 1 x 1013

cm/sec, which provides a higher degree of protection against seepage through the final cover

13 In its decision on the original adjusted standard petition, the Board found that the generally applicable cover
system had little or no favorable environmental impact when compared to the adjusted standard’s two-feet thick
compacted clay layer and four-inch protective layer for dry closure. (Ex. 1, Order, p. 17, Ex. 5, pp. 97-98)
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than the permeability standard contained in 35 Ill. Adm. Code 811.314(b). (Ex. 2, 113; Ex. 4,
Technical Memorandum, See also Sec. (h)). Additionally, the protective cover layer of the
ClosureTurf system of turf and sand infill installed to protect the geomembrane layer is
expected to provide better protection against erosion from stormwater runoff, wind speeds, and
even vehicle traffic. (Ex. 2, 111-12, Ex. 4, See also Sec. (h)). Hence, there should be a lower
potential for, and frequency of, needed maintenance or repairs to the final cover system.

Not only is the ClosureTurf system environmentally more beneficial than the generally
applicable final cover, the installation process for the ClosureTurf will have less of an
environmental impact. The environmental impacts of the generally applicable final cover
installation include increased fugitive particulate emissions during soil delivery and the
placement and grading of the soil layer. Delivery and installation of the ClosureTurf system,
compared to the generally applicable regulation, is estimated to decrease total construction
related carbon emissions and PM2.s emissions by 65%. (Ex. 2, 129).

Justification of Proposed Adjusted Standard. As described in detail by the Board in its Opinion

and Order AS 96-9, the justification for the alternative cover is not necessarily affected by this
request to revise a condition. (Ex. 1, Order, pp. 16-17). Instead, revision of Condition 7(c) will
allow MWGen to use the ClosureTurf two-part cover system that is at least equivalent and in
some ways superior to the Illinois landfill regulations, and more effective than the system
approved in AS 96-9. Overall, the benefits of ClosureTurf include a reduction of installation
and maintenance time, long-term maintenance efforts and costs, and environmental impacts
associated with construction. (Ex. 2, 1111-14). ClosureTurf was approved for use as final cover

in 2017 for a CCR impoundment in Meredosia, IL closed by Ameren Energy and has also been
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used in approximately 17 other states. (Ex. 4, p. 1). The total estimated cost for installation of
the ClosureTurf is approximately $8,900,000 (Ex. 2, 116).

Low Permeability Layer: The geomembrane used in the ClosureTurf cover system will

achieve a permeability of 1x1022 cm/s, which is less than the 1x107" cm/s required under 35
I1l. Adm. Code 811.314(b)(3). The permeability of the geomembrane was determined from
research conducted by CTT Group. (Ex. 2, {13, Ex. 10). The geomembrane that will be used
in the ClosureTurf system is substantially lower in permeability than the standard 1x10-7 cm/s
design requirement, and will result in less potential precipitation infiltrations thereby
exceeding design requirements. (Ex. 2, 113, Ex. 4). Accordingly, the geomembrane in the
ClosureTurf system is in accordance with the requirements of 35 Ill. Adm. Code 811.314(b)(3).

Final Protective Layer: The ClosureTurf final protective layer consists of synthetic turf

with sand infill that completely covers the geomembrane and prevents it from being exposed
and degraded by UV radiation. (Ex. 2, f111-12). The synthetic turf and sand infill are
specifically designed to stay in place during rain events and do not require vegetation to hold
it in place. 1d. Additionally, the synthetic turf and sand infill allow stormwater to pass through
them onto the surface of the geomembrane, which is designed to transport stormwater to the
drainage system to the North Quarry. (Ex. 2, 114). Because the purpose of the protective layer
is to prevent the degradation of the low permeability layer to ensure its performance against
infiltration into the waste being covered, the ClosureTurf protective layer will protect the
geomembrane from desiccation, root penetration, and erosion. (EXx. 2, 112). The Geosynthetic
Institute (“GSI”) published White Paper #28 (attached as Exhibit 9) reported that the tensile
tests on the geomembrane “showed no change in the peak strength or peak elongation of any

of the tested materials”, the shear tests on the geomembrane seams “showed no change in shear
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strength of any of the tested seam materials”; and the peel tests on the geomembrane seams
“showed no change in peel strength of any of the tested seam materials” when exposed to
freeze-thaw cycle. Id. at p. 7-8. The GSI White Paper further states there is simply ‘no change’
in tensile behavior of geomembrane sheets or their seams after freeze-thaw cycling. Id. The
authors answer the question of whether freeze-thaw cycling will affect geomembranes and
their seams with “a resounding NO.” Id. at p. 10. In short, the freeze-thaw cycle the
ClosureTurf system will experience in Joliet, Illinois will not negatively impact its
performance.

Additionally, ClosureTurf eliminates the need for vegetation by using synthetic turf and
sand infill to cover the geomembrane. The synthetic turf looks similar to natural grass and is
available in green, tan, or a green/tan combination of colors to blend with the surrounding
environment and create the appearance of grass. (Ex. 2, §11). The synthetic turf is specifically
designed to grab and hold the sand infill to prevent its migration during rain and wind events.
Id. Third party testing has shown that the design of the synthetic turf is able to resist uplift
pressure from winds as high as 120 miles per hour (mph). (Ex. 4, p. 2). This testing also showed
that the sand infill did not migrate during the high wind speeds, but acted as a ballast for the
synthetic turf during the high wind speeds. (Ex. 4, p. 5). The synthetic turf used in ClosureTurf
is designed to prevent the migration of the sand infill and the sand infill particle size is chosen
to work in concert with the synthetic turf design. (EX. 4, p. 11-12). ClosureTurf was tested by
a third party in accordance with ASTM 6459 using rainfall intensities correspond to about a 2-
year, 24-hour storm; about a 25-year, 24-hour storm; and about a 100-year, 24-hour storm;
respectively, based on the runoff conditions at LSQ. (EXx. 4, p. 12). Sand infill was not identified

in the 2-year or 25-year storm runoff and only 0.41 Ibs. of sand infill was identified in the 100-
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year storm runoff. (Ex. 4, p. 12). ClosureTurf will adequately minimize the transport of any
sand infill into the receiving water body, and minimize any erosion from the final protective
layer.

The absence of a vegetative cover is a significant advantage of the ClosureTurf system.
Post-closure care for ClosureTurf for the 30- year post-closure period is estimated to be
approximately $5.1 million, which is significantly less than the cost of the estimated post-
closure care for a generally applicable final cover. (Ex. 2, 117, 24).

Supplemental information regarding the effectiveness of the ClosureTurf, including its
durability, longevity, accessibility, and other considerations are described in the Memorandum
attached as Exhibit 4.

Reasons the Board may Grant the Proposed Adjusted Standard. The reasons for granting the

adjusted standard are detailed in the Board’s Opinion and Order at Att. A. (Ex. 1, Order).
Amending Condition 7(c) of the Board’s Order will not change the Board’s findings or
analysis, only adjust the type of two-state cover system that will be used. The Board may also
grant this revision of Condition 7(c) of AS 96-9 because it is consistent with federal law, and
there are no procedural requirements applicable to the Board’s decision on the petition that are
imposed by federal law and not required by the Board regulations. As described in Section
I1.C. above, the Board has previously issued a new Adjusted Standard in which it modified
only one Condition based upon new information from a Petitioner. In the Matter of: Petition
of Metropolitan Water Reclamation District of Greater Chicago for an Adjusted Standard from
35 Ill. Adm. Code 811, 812 and 817 and Modification of AS 95-4, AS 03-02, p. 1 (Feb. 11,
2003). (Ex. 8). For similar reasons that the Board granted the Metropolitan Water Reclamation

District’s petition, the Board may grant MWGen’s petition here.
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF:
PETITION OF MIDWEST GENERATION AS 19-
FOR AN ADJUSTED (Adjusted Standard-RCRA)

STANDARD FROM 35 ILL. ADM. CODE
PARTS 811 and 814

INDEXT OF EXHIBITS FOR MIDWEST GENERATION, LLC’S
PETITION FOR ADJUSTED STANDARD

Exhibit 1 Opinion and Order of the Board in In re Petition of Commonwealth Edison
Company for an Adjusted Standard from 35 Ill. Adm. Code Parts 811 and 814,
(Aug. 15, 1996), AS 96-9

Exhibit 2 Affidavit of Richard Gnat of KPRG and Associates, Inc.

Exhibit 3 Affidavit of William Naglosky, the Plant Manager of Midwest Generation,
LLC Joliet 9 and Joliet 29 Generating Stations

Exhibit 4 Technical Memorandum In Support of Midwest Generation, LLC’s Petition
for an Adjusted Standard

Exhibit 5 Petition of Commonwealth Edison Company For Adjusted Standard From 35
I1l. Adm. Code 811.814, In re Petition of Commonwealth Edison Company for
an Adjusted Standard from 35 Ill. Adm. Code Parts 811 and 814, AS 96-6
(April 1, 1996)

Exhibit 6 Illinois Environmental Protection Agency’s Response to Petition for Adjusted
Standard, In re Petition of Commonwealth Edison Company for an Adjusted
Standard from 35 Ill. Adm. Code Parts 811 and 814, AS 96-6, May 3, 1996

Exhibit 7 Petition for an Adjusted Standard, In the Matter of: Petition of Metropolitan
Water Reclamation District of Greater Chicago for an Adjusted Standard from
35 Ill. Adm. Code 811, 812, and 817, and Modification of AS 95-4 (Sludge
Application), AS 03-2 (Feb. 11, 2003)

Exhibit 8 Opinion and Order of the Board in In the Matter of: Petition of Metropolitan
Water Reclamation District of Greater Chicago for an Adjusted Standard from
35 Ill. Adm. Code 811, 812, and 817, and Modification of AS 95-4 (Sludge
Application), AS 03-2, July 24, 2003
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Exhibit 9

Exhibit 10

Exhibit 11

Exhibit 12

Exhibit 13

Exhibit 14

Exhibit 15

Exhibit 16

Exhibit 17

Exhibit 18

Exhibit 19

Exhibit 20

Exhibit 21

Y. Hsuan, R. Koerner, A. Comer, “Cold Temperature and Free-Thaw Cycling
Behavior of Geomembranes and Their Seams”, Geosynthetic Institute White
Paper #28, June 17, 2013

CTT Group, Analysis Report, SCC Accreditation No.: 40, April 18, 2017

Letter to Anna Saindon, Geotechnology, Inc. from Paul C. O’Malley, Vice-
President of Sales, Watershed Geosynthetics, LLC on December 12, 2016 on
“Meredosia IEPA comment on ClosureTurf”

ClosureTurf LLC-Landfill Cover System, Retained Tensile Strength v.
Weathering Time. Desert Weathering, New River, AZ

G. Blaylock, “Aerodynamic Evaluations of ClosureTurf Ground Cover”,
Phase | Report, Georgia Institute of Technology, May 14, 2010-July 8, 2010

R. Koerner, Y. Hsuan, G. Koerner, “Geomembrane Lifetime Prediction:
Unexposed and Exposed Conditions”, Geosynthetic Institute White Paper #6,
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Letter to Jose Urrutia, ClosureTurf, LLC from Zehong Yuan, Laboratory
Manager, SGI Testing Services on July 8, 2010 on “Evaluation of Drivability
Light Weight Construction Equipment on Closure Turf Cover System”

TRI/Environmental, Inc., Client RPH, Erosion Testing Report, April 26, 2010

Watershed Geosythetics, LLC, “Summary of Benefits of ClosureTurf”,
undated

TRI/Environmental, Inc., Project: ASTM D6459, Client ClosureTurf, July 20,
2015

Watershed Geosythetics, LLC, “Design Life of ClosureTurf”, undated
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Letter to Jose Urrutia, ClosureTurf, LLC from Zehong Yuan, Laboratory
Manager, SGI Testing Services on June 27, 2010 on “Laboratory Test Results
Transmittal Interface Direct Shear Testing Closure Turf Cover System”
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EXHIBIT 1
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ILLINOIS POLLUTION CONTROL BOARD
August 15, 1996

IN MATTER OF: )
)
PETITION OF COMMONWEALTH ) AS 96-9
EDISON COMPANY FOR AN ADJUSTED ) (Adjusted Standard - Land)
STANDARD FROM 35 ILL. ADM. CODE )
PARTS 811 and 814 )

OPINION AND ORDER OF THE BOARD (by R.C. Flemal):

This matter comes before the Board upon a “Petition for Adjusted Standards from
Certain Regulations Governing Existing Landfills” filed by Commonwealth Edison Company
(Edison) on April 1, 1996. The petition applies to Edison’s Joliet/Lincoln Quarry Site
(Lincoln Quarry or the Site).

The requested modifications apply to the following standards governing non-hazardous
solid waste landfill operations: (1) the standard prescribing a leachate collection and
management system; (2) the groundwater monitoring requirements for certain inorganic and
organic constituents; (3) the standards for location of monitoring wells; (4) the zone of
attenuation standards applicable to the Site; (5) the standard prescribing final cover for the
Main Quarry; and (6) miscellaneous additional standards that Edison asserts factually do not
apply to the mode of operation conducted at the Site.

The Board"s responsibility in this matter arises from the Environmental Protection Act
(Act) (415 ILCS 5/1 et seq.). The Board is charged therein to "determine, define and
implement the environmental control standards applicable in the State of Illinois™ (Act at
Section 5(b)) and to "grant . . . an adjusted standard for persons who can justify such an
adjustment™ (Act at Section 28.1(a)). More generally, the Board's responsibility in this matter
is based on the system of checks and balances integral to Illinois environmental governance:
the Board is charged with the rulemaking and principal adjudicatory functions, and the Illinois
Environmental Protection Agency (Agency) is responsible for carrying out the principal
administrative duties.

The Act also provides that "the Agency shall participate in [adjusted standard]
proceedings™. (415 ILCS 28.1(d)(3).) On May 3, 1996 the Agency filed a response and
recommended that the instant requested adjusted standard be granted'.

* Edison’s April 1, 1996 petition for adjusted standard will be cited as (Pet. at _ ) and the
Agency’s May 3, 1996 response will be cited as (Res. at _ ).
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Edison waived hearing in this matter pursuant to 35 Ill. Adm. Code 106.705(j). No
other person requested a hearing, and accordingly no hearing was held.

Based upon the record before it and upon review of the factors involved in the
consideration of adjusted standards, the Board finds that Edison has demonstrated that grant of
an adjusted standard in the instant matter is warranted for 35 Ill. Adm. Code 814.302(b)(1),
811.319(a)(2), 811.319(a)(3), 811.318(b)(5), 811.320(c), and 811.314.

NATURE OF THE FACILITY AND DISCHARGE

The Lincoln Quarry, or Site, is located 1/4 mile south of the Des Plaines River in
incorporated Will County, southwest of the City of Joliet and adjacent to two of Edison’s coal-
fired generating stations, Joliet Stations 9 and 29. (Pet. at 2.) The Site is comprised of
former dolomite quarries that are now divided into three units: the Main Quarry, the North
Quarry, and the West Filled Area. (ld.) Although the Joliet Stations generate fly ash, bottom
ash, and slag as byproducts of the coal burning process, this petition only concerns the
handling of bottom ash and slag. Fly ash is shipped off-site for disposal.

Edison deposited bottom ash and slag into the West Filled Area prior to 1975. The
West Filled Area has since been leveled and vegetated. Since 1975 Edison has deposited the
bottom ash and slag into the Main Quarry, which was permitted as a landfill for coal
combustion wastes in 1976. The bottom ash and slag are mixed with water from the Des
Plaines River (River) and then sluiced into the Main Quarry. Edison maintains the water level
in the Main Quarry between 549 feet and 555 feet above sea level, approximately 20 to 30 feet
below the adjacent groundwater table. The difference in water level generates a hydraulic
gradient that is directed into the Main Quarry. That is, the groundwater flows into the Main
Quarry from the surrounding aquifer. From the Main Quarry the water drains by gravity into
the North Quarry settling pond and finally the sluicing water is pumped back into the River
(under NPDES permit #1L0002216). (Pet. at 3.)

BACKGROUND

As required under 35 Ill. Adm. Code 814.103, Edison notified the Agency that it
would be closing the Lincoln Quarry by September 18, 1997. (Pet. at 3-4.) However, due to
the unanticipated capacity, Edison now believes that it can receive ash wastes from the Joliet
Stations well beyond the expected useful life of those Stations. (Id.) As a result, Edison
amended its notification to extend the closure date of the coal combustion waste monofill at the
Lincoln Quarry beyond September 18, 1997.

As a result of Edison’s closure extension, it was required to show that the Lincoln
Quarry would satisfy the standards applicable to existing landfills under 35 Ill. Adm. Code
814, Subpart C. (Pet. at 4.) However, Edison states that as its mandatory application for
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significant modification indicated, Lincoln Quarry cannot satisfy some of these standards.
(1d.)?

In the instant adjusted standard, Edison argues that the generally applicable standards at
issue cannot rationally apply to the operations in the Main Quarry. In addition, it claims that
such compliance would require structural modifications to the Main Quarry which are
technically and economically impracticable for what amounts to a questionable environmental
benefit. (Pet. at5.)

ADJUSTED STANDARD PROCEDURE

The Illinois Environmental Protection Act at Section 28.1 (415 ILCS 5/28.1 (1994))
provides that a petitioner may request, and the Board may impose, an environmental standard
that is different from the standard that would otherwise apply to the petitioner as the
consequence of the operation of a rule of general applicability. Such a standard is called an
adjusted standard. The general procedures that govern an adjusted standard proceeding are
found at Section 28.1 of the Act and within the Board"s procedural rules at 35 Ill. Adm. Code
Part 106.

The standards from which Edison seeks modification do not specify a level of
justification or other requirement for an adjusted standard for this matter. Therefore, Sections
28.1(c)(1) through (c)(4) of the Act are relevant in this proceeding. Petitioner has the burden
of proving the following for an adjusted standard from a rule of general applicability:

1. factors relating to that petitioner are substantially and significantly
different from the factors relied upon by the Board in adopting the
general regulation applicable to the petitioner;

2. the existence of those factors justifies an adjusted standard;

3. the requested standard will not result in environmental or health
effects substantially and significantly more adverse than the effects
considered by the Board in adopting the rule of general
applicability; and

4. the adjusted standard is consistent with any applicable federal law.

> Edison originally filed a site-specific rulemaking with the Board, R94-30, which was
subsequently withdrawn after negotiations with the Agency determined that Edison no longer
needed relief from the groundwater quality standards. (Pet. at 5.)
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REQUESTED ADJUSTED STANDARD

Section 814.302(b)(1)

Edison requests an adjusted standard from the rule-of-general applicability at 35 Ill.
Adm. Code 814.302(b)(1), which states:

*k*k

b) Units regulated under this Subpart shall be subject to the following
standards:

1) The unit must be equipped with a system which will effectively
drain and collect leachate and transport it to a leachate
management system.

*kk

Leachate is defined in the regulations as a “liquid which has been or is in direct contact
with a solid waste”. (35 Ill. Adm. Code 810.103.) Under this definition, Edison handles
approximately 8.5 million gallons of leachate per day through its current gravity flow system.
According to Edison this is a high volume of leachate, as compared to an average landfill
which handles approximately 1000 gallons per acre per day. (Pet. at 50.) It is this substantial
daily water inflow at Edison’s inward-gradient landfill that justifies its current tailored leachate
collection and management system.

Under the present regulations Edison would be required to drain, collect and transport
the approximately 8.5 million gallons per day of sluice water, groundwater, and precipitation,
all which flow directly or indirectly to the Main Quarry. (Pet. at 49.) Under the proposed
adjusted standard Edison would manage the water through its current gravity-flow drainage
system. This system includes drainage pipes which draw water from the Main Quarry into the
North Quarry and a pumping station which discharges that water from the North Quarry into
the River. (Pet. at 62.) This system captures all but 101,400 gallons per day, or 1.2% of the
water volume reaching the Site. (Id.) According to Edison, installing any alternative leachate
collection and management system to capture only the incremental water would “result in
little, if any, discernible environmental benefit”. (Pet. at 63.) The cost of using the gravity-
flow system would be $150,000 per year at present value, including capital costs to replace
slag lines and pumps, and operating costs for the pumps. (Id.)

Any additional compliance system which Edison puts in place would address the
incremental water which bypasses its present gravity-flow system. Furthermore, Edison
claims that any alternative or additional leachate system would simply change the path of the
leachate, but it would still flow to the same destination. Specifically, the leachate which
would under the proposed adjusted standard flow from the bedrock directly into the River,
would instead flow first to its leachate management system and then discharge into the River.
(Pet. at 63-64.) According to Edison there are no known wells or other known environmental
receptors in the region of the Site. (Pet. at 63.)



Electronic Filing: Received, Clerk's Office 02/05/2019 * *AS 2019-001 * *

5

Edison examined various alternatives to its current gravity-flow system (Pet. at 51-62)
and found those leachate collection and management systems to be “prohibitively expensive
and present significant technological challenges™. (Pet. at 51).

Initially Edison evaluated the traditional leachate collection systems and found them to
be incompatible with its current operating practices. Edison sluices its ash waste into the Main
Quarry and operates the Quarry as a surface impoundment. (Pet. at 51.) A traditional leachate
system requires restricting the amount of water that reaches the waste. Specifically, Edison
examined and rejected two traditional landfill methods to collect leachate: (1) an
underdrainage system located beneath the waste and above a low permeability bottom liner in
newer landfills, and (2) leachate recovery wells drilled into the waste from the top of existing
or older landfills.

First, the underdrainage system could be installed either above the existing waste to
collect and manage leachate for future waste placement, or below the existing waste.
Installing it above the current waste would not effectively address the groundwater which
would continue to enter the Main Quarry and migrate downgradient after flowing through the
waste. (Pet. at 52.) Edison could install the underdrainage system, which would involve
removing the existing waste, lining the fractured dolomitic rock base and walls of the Main
Quarry, and installing a low-permeability layer and leachate collection system. (Pet. at 52.)
Edison detailed the specifics of removing the ash, and cited the problems associated with
relocating the wet ash into not-yet constructed settling basins, including extensive dewatering
at the Quarry throughout the installing period, dredging the settling basin, and the possibility
of having to store the large volume of ash offsite. (Pet. at 52-56.) Once all of the ash was
finally removed, Edison would install a three-phase leachate control system consisting of a
groundwater gradient control layer, a low-permeability liner system, and a leachate system on
the sides and bottom of the Quarry bedrock. Any new ash deposited into the Quarry would
have to be under dry, and not wet, ash handling practices. When considering an
underdrainage system, Edison is unclear of the potential environmental harms. For example
risks associated with handling dry ash at the Site such as increased worker exposure to ash
waste, increased truck traffic between the settling basin and the Main Quarry, and dust
generated by dumping the dry ash into the dry Quarry. (Pet. at 56.)

Second, Edison examined the possibility of installing leachate recovery wells drilled
into the waste from the top of the landfill, at or near the downgradient boundary of the
disposal cell to pump leachate from the waste into a leachate management system. (Pet. at 57-
59.) Edison found such pumping wells not technically viable for the Site due to the fact it uses
a wet disposal method. Under the current wet disposal system, 8.6 million gallons per day of
sluice water, precipitation, and groundwater saturate the ash in the Main Quarry. It would be
impossible for Edison to remove such a large amount of leachate daily through collection
wells. (Pet. at 57.) Additionally, Edison believes such placement of the well would create a
localized inward hydraulic gradient which, through pumping, would draw additional sluice
water, precipitation, and groundwater through the ash to the well, increasing the amount of
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leachate in the Main Quarry and suspended sediments which flow from the Main to the North
Quarry. (Id.)

Edison found that converting its system to dry ash collection, to take advantage of
leachate recovery wells would create a series of other associated difficulties. Those difficulties
include converting several other surrounding wells, adding additional wells, and maintaining
the water level below the River level. (Pet. at 58-59.) Both wet and dry systems face
significant obstacles to any installation of collection wells, such as dewatering the ash and
using barges to access the north wall of the Quarry for well installation.

Edison also examined a variety of other more advanced leachate management
technologies and likewise found them to be *““technologically impracticable and cost prohibitive
at the Lincoln Quarry Site”. (Pet. at 59-62.) Those technologies included a leachate
collection trench, which proved to be prohibitively expensive to install, and a downgradient
drainage gallery tunnel, with drain holes to accumulate leachate seepage from fractures and
joints in rock walls, which may not even be technically feasible. (Pet. at 60-62.)

As an alternative to compliance with Section 814.302(b)(1) Edison proposes to operate
a leachate collection system at the Lincoln Quarry Site which assures that the water level in the
Main Quarry is maintained below the natural watertable level, assures that the leachate is
discharged to the Des Plaines River through Edison’s NPDES-permitted outfall, and assures
that Edison has properly complied with all effluent limitations in the NPDES permit. (Pet. at
12.)

The Board finds that, given the configuration of Edison’s Site, and the need to handle
almost 8.5 million gallons of water per day, it is impracticable to require compliance with 35
I1l. Adm. Code 814.302(b)(1). The Quarry configuration, including the differences in the flow
regime, mode of operations, and waste characteristics, are substantially different from the
factors upon which the Board relied in adopting this general regulation. Moreover, the
adjusted disposal system proposed by Edison does not appear to result in any environmental or
health effects substantially more adverse then those considered by the Board in initially
adopting Section 814.302(b)(1).

Section 811.319(a)(2) and Section 811.319(a)(3)

Edison requests an adjusted standard from the rule-of-general applicability at 35 IlI.
Adm. Code 811.319(a)(2), which states:

2) Criteria for Choosing Constituents to be Monitored

A) The operator shall monitor each well for constituents that
will provide a means for detecting groundwater
contamination. Constituents shall be chosen for
monitoring if they meet the following requirements:
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The constituent appears in, or is expected
to be in, the leachate; and

The Board has established for the
constituent a public or food processing
water supply standard, at 35 Ill. Adm.
Code 302, the Board has established a
groundwater quality standard under the
Illinois Groundwater Protection Act (I1.
Rev. Stat. 1991, ch. 111 1/2, par. 7451 et
seq. [415 ILCS 55/1 et. seq.]), or the
constituent may otherwise cause or
contribute to groundwater contamination.

B) One or more indicator constituents, representative of the
transport processes of constituents in the leachate, may be
chosen for monitoring in place of the constituents it
represents. The use of such indicator constituents must be
included in an Agency approved permit.

Along with subsection (a)(2) above, Edison requests an adjusted standard from 35 Ill.
Adm. Code 811.319(a)(3), which states:

3)

Organic Chemicals Monitoring

The operator shall monitor each existing well that is being used as a part of the
monitoring well network at the facility within one year of the effective date of
this Part, and monitor each new well within the three months of its
establishment. The monitoring required by this subsection shall be for a broad
range of organic chemical contaminants in accordance with the procedures
described below:

A) The analysis shall be at least as comprehensive and
sensitive as the tests for:

i)

The 51 organic chemicals in drinking water described at
40 CFR 141.40 (1988), incorporated by reference at 35
I1l. Adm. Code 810.104; and

Any other organic chemical for which a
groundwater quality standard or criterion has been
adopted pursuant to Section 14.4 of the Act or
Section 8 of the Illinois Groundwater Protection
Act.
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B) At least once every two years, the operator shall monitor
each well in accordance with subsection (a)(1)(A).

C) The operator of a MSWLF unit shall monitor each well in
accordance with subsection (a)(1)(A) on an annual basis.

Edison argues that the concerns which underlie the monitoring requirements in the
Board’s landfill regulations do not apply to the Lincoln Quarry. Consequently, Edison
requests that the Board limit the groundwater monitoring requirements applicable to the Site.
Edison claims that the groundwater monitoring program was established to ensure that
constituents from landfill wastes do not migrate into and degrade the groundwater. This
migration is especially important when the wastes within the landfill vary significantly (i.e.
municipal landfill), or where the waste constituent or the constituent migration pathways are
poorly characterized. (Pet. at 65-66.)

However, Edison asserts that an adjusted standard is warranted because it has operated
the Lincoln Quarry as a coal combustion waste monofill for over 20 years, and has fully
characterized the ash waste and groundwater constituents derived from that waste (the
composition of combustion wastes deposited at the site has remained generally consistent,
although the specific percentages of each constituent in the ash varies somewhat). (Pet. at 65-
66.) Accordingly this should eliminate the Board’s primary concerns regarding characterizing
the groundwater composition or impact on the environment of leachate from the landfill. (Id.)

Edison also claims the Board’s requirement of broad based organic and inorganic
constituent monitoring is not necessary at the Site because studies show no organic parameters,
or volatile or semi-volatile organic compounds in the groundwater sampling. (Pet. at 65-67.)
The ash samples contained primarily silicon, iron, aluminum, calcium, potassium, magnesium,
sulfur, sodium, barium, and boron. (Pet. at 66.) Edison argues that it is economically
unreasonable to require it to monitor groundwater for organic and inorganic constituents that
could have no environmental impact. As stated, there are no organic constituents in its coal
combustion waste. (Pet. at 67.)

The cost for organic groundwater sampling and testing for all the regulatorily required
parameters would cost approximately $46,000 per year, as compared to the $1,000 per year
ash sampling proposed in Edison’s petition for adjusted standard which would sufficiently
examine the organic composition of its combustion waste to predict whether this waste could
impact the groundwater. (ld.) According to Edison, the cost to analyze the groundwater for
the regulatory parameters regarding inorganic constituents would cost approximately $28,600
per year, versus the proposed testing at $16,640 per year cost to analyze only the potentially
impacted parameters plus alkalinity. (Pet. at 68.)

Edison’s proposed adjusted standard would waive the organic constituent requirement
of 35 Ill. Adm. Code 811.319, and would only require Edison to annually sample for semi-
volatile organic compounds which could remain in the bottom of ash and slag, and report these
results to the Agency, and to institute sample of the semi-volatile organic constituents if
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necessary. (Pet. at 14 and 68.) Edison feels it is unnecessary to sample for volatile organic
compound because they are destroyed in the combustion process.

Edison’s proposed adjusted standard also limits the frequency of the groundwater
sampling for inorganic constituents. Edison proposes to quarterly monitor the inorganic
constituents of which it has detected statistically significant increases over background
concentrations in downgradient wells. (Pet. at 68-69.) The other inorganic constituents
regulated within 35 Ill. Adm. Code 811.319(a)(2), those whose parameters were not detected
in the groundwater or were found not to have a statistically significant increase in parameter
concentrations over background levels, would be sampled annually simply to verify that the
groundwater composition remains constant. (Pet. at 68-71.) Specifically, Edison proposes to
sample, on an annual basis, all constituents for which the Board has established Class 11
groundwater standards; if a statistically-significant increase in any of the concentrations is
shown, then Edison proposes to add those parameters in the sampling mode prescribed at
Section 811.391(a)(1). (Pet. at 13.)

Edison argues that its proposed monitoring plan, eliminating organic chemical
monitoring of groundwater and focusing primarily on inorganic monitoring of those potentially
impacted parameters at the Site, provides environmental protection comparable to the Board’s
generally applicable standards. (Pet. at 69-71.) It reasons that “[i]f those [organic]
constituents are absent, eliminating the monitoring requirement for those constituents would
have no environmental impact™. (Pet. at 70.) Edison also observes that, because of the
consistency and predictability of the groundwater concentrations of parameters attributable to
the Site, “if previous monitoring results did not detect a particular inorganic constituent in Site
groundwater, it is improbable that that constituent would appear in future sampling events™.
(Pet. at 70.) As for those inorganic parameters which have been detected at the Site, Edison
claims that the “groundwater concentrations should remain constant or decrease over time as
the leachable concentrations of those parameters in the ash decreases”. (Pet. at 70.)

Edison’s proposed monitoring plan, given the frequency and type of groundwater
monitoring, appears to be adequate to justify the grant of an adjusted standard. The Site
presents factors substantially and significantly different from the factors the Board considered
in adopting the landfill groundwater monitoring requirements with regard to choosing the
constituents to be monitored and organic chemical monitoring. Given the absence of organic
chemicals and consistency of constituents for almost 20 years in this monofill, the concerns
which underlie the monitoring requirements in the Board’s landfill regulations are not present
at the Lincoln Quarry. The Board accordingly believes Edison has demonstrated that the
instant groundwater monitoring requirements, Section 811.319(a)(2) and Section
811.319(a)(3), warrant an adjustment suitable to the Site. The Board also finds that Edison’s
proposed alternative standards provide environmental protection comparable to that
contemplated under the rule of general applicability.

Section 811.318(b)(3) and Section 811.318(b)(5)
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Edison requests an adjusted standard from the rule-of-general applicability at 35 IlI.
Adm. Code 811.318(b)(3), which states:

b)

Standards for the Location of Monitoring Points

*k*k

3) Monitoring wells shall be established as close to the potential
source of discharge as possible without interfering with the waste
disposal operations, and within half the distance from the edge of
the potential source of discharge to the edge of the zone of
attenuation downgradient, with respect to groundwater flow,
from the source.

Edison also requests an adjusted standard from 35 Ill. Adm. Code 811.318(b)(5),

which states:

5)

*k*k

A minimum of at least one monitoring well shall be established at the
edge of the zone of attenuation and shall be located downgradient with
respect to groundwater flow and not excluding the downward direction,
from the unit. Such well or wells shall be used to monitor any
statistically significant increase in the concentration of any constituent,
in accordance with Section 811.320(e) and shall be used for determining
compliance with an applicable groundwater quality standard of Section
811.320. An observed statistically significant increase above the
applicable groundwater quality standards of Section 811.320 in a well
located at or beyond the compliance boundary shall constitute a
violation.

Edison claims that due to physical constraints at the Lincoln Quarry, it is unable to
install the large number of groundwater monitoring wells required in the above regulations.
Specifically, if the Board grants Edison its request to adjust the zone of attenuation for the
Site, Edison will be unable to install a well at the edge of the adjusted zone. (Pet. at 72.)

Edison argues that the landfill conditions relied upon the Board in adopting these
regulations are not the conditions which exist at Edison’s Site. First, the landfill regulations
assume a lined landfill located in a porous media, where groundwater flow rates and physico-
chemical processes of soil attenuation are consistent and the entire site can be easily modeled
with limited flow volumes. (Pet. at 73-75.) In contrast, the Site is located in fractured
dolomitic rock. The type of limited groundwater monitoring required in the regulations would
not present an accurate picture of the constituent transport. On the whole, the groundwater
flow rates through the rock at the Site are very slow; however, flow rates within individual
fractures and bedding planes can be very rapid. (Id.) As a result of this widely divergent
ground formation, Edison believes an accurate representation of the Site’s water bearing
material can only be achieved through a large-scale modeling process, unlike that required in
Section 811.318.
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Secondly, Edison argues that due to the terrain surrounding the Site, it would be
technically impracticable and economically unreasonable to install a groundwater monitoring
system which would comply with the Board’s landfill regulations. (Pet. at 76-78.) For
instance, there are physical obstacles (screening berms and security fencing) and natural
environmental barriers (sheer vertical dolomite faces and deep ponds) within 100 feet
downgradient of the Main Quarry boundary. Most significantly Edison explains that there
exists a narrow strip of land between the Main and North Quarries which provides insufficient
access for well drilling equipment and personnel safety to install a network of wells.
Regardless of the physical constraints preventing well installation, Edison claims that any
constituent migration or groundwater flow data would not likely be accurate. (Pet. at 76-77.)
Due to the quarrying and other land use activities which have altered the natural groundwater
flow patterns, and differences in the hydraulic gradients between the Main and North Quarries,
any wells installed in this area would give atypical information regarding the entire Site. (Id.)
Given the unlikelihood the required wells will provide meaningful monitoring data, Edison
argues that it should not be required to expend capital to install such wells.

Lastly, Edison states that if the adjusted zone of attenuation is granted, it would be
technically impracticable to install wells at the edge of the zone. The adjusted zone of
attenuation boundary is contiguous with the northern-most property boundary and is located at,
or sometimes beyond, the banks of the Des Plaines River. Because of its proximity to the
River and subsequent mixing of groundwater and River water, installing monitoring wells in
this area would not provide reliable data regarding the pertinent constituents, nor allow access
for drill equipment or personnel. (Pet. at 77.)

According to Edison, it would be required to install 30 new groundwater monitoring
wells to comply with the Board’s regulations, at an estimated total cost of $300,000. (Pet. at
77.) Edison proposes to install a groundwater monitoring network, which instead of placing
wells at or near the locations prescribed by the Board’s regulations, will place the wells
beyond the regulatory 100-foot standard and within the North Quarry. Specifically, Edison
will continue to use ten existing wells® at the Site.

Edison claims that although it cannot install all of the regulatorily required wells, it can
“establish a network of groundwater monitoring wells that protects the environment” (Pet. at
72), and which comprehensively and accurately depicts constituent migration at the Site.
Edison states that the River is the only significant environmental receptor for groundwater at
the Site. To accurately determine the groundwater flow to the River; Edison believes it is
necessary to install monitoring wells under the North Quarry (as proposed in its adjusted
standard request), as opposed to 100 feet from the Main Quarry (as required in the regulations)

* The pre-existing wells are: upgradient wells 92-2S and 92-2D in the South Quarry, and
downgradient wells: nested wells RO8S and RO8D northwest of the Quarry, nested wells 92-
5S and 92-5D north of the Main Quarry, nested wells G20S and R16D northeast of the
Quarry, well 93-9 north of the Quarry, and well 93-11 northwest of the Quarry.
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or as opposed to the northern boundary line of the proposed adjusted standard. (Pet. at 78-80.)
Only by installing wells under the North Quarry can Edison measure the water that bypasses
its pumping system and flows directly into the River. If the wells were placed under or near
the Main Quarry, it would primarily measure the groundwater which is flowing to the North
Quarry due to pumping. Edison argues that its proposed network of monitoring wells satisfies
the Board’s environmental objectives of monitoring environmentally relevant constituent flow
at the Site. (Pet. at 80.)

The Board finds that Edison has presented sufficient justification for an adjusted
standard from Sections 811.318(b)(3) and Section 811.318(b)(5). The conduits present in
such fractures provide for groundwater flow quite distinct from the flow in homogenous
porous media. Such a significantly different groundwater flow regime was not the type
considered by the Board in adopting the rule of general applicability. The Board
acknowledges that a altered groundwater monitoring network may be required. Indeed the
physical location of the Site with relation to the River in addition to the unique widely
divergent ground formation at the Quarries, justify an adjusted standard.

Section 811.320(c)

Edison requests an adjusted standard from the rule-of-general applicability at 35 IlI.
Adm. Code 811.320(c), which states:

C) Determination of the Zone of Attenuation

1) The zone of attenuation, within which concentrations of
constituents in leachate discharged from the unit may
exceed the applicable groundwater quality standard of this
Section, is a volume bounded by a vertical plane at the
property boundary or 100 feet from the edge of the unit,
whichever is less, extending from the ground surface to
the bottom of the uppermost aquifer and excluding the
volume occupied by the waste.

2) Zones of attenuation shall not extend to the annual high
water mark of navigable surface waters.

3) Overlapping zones of attenuation from units within a
single facility may be combined into a single zone for the
purposes of establishing a monitoring network.

As alternative to compliance with Section 811.320(c), Edison proposes a zone of
attenuation that is 100 feet from the edge of the Lincoln Quarry on the upgradient side and at
the property boundary on the downgradient side. (Pet. at 14.) Edison believes this proposed
zone of attenuation, coupled with the proposed monitoring well location standards discussed
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above, and an agreement with the Agency to establish a groundwater management zone (GMZ)
at the Site, will be consistent with the Board’s current definitions and regulations. (Id.)

The proposed zone is supported twofold: first, it places “all relevant site features that
potentially contribute to elevated constituent concentrations in groundwater within a single
zone of attenuation for the Site””; and the zone will be contiguous with the GMZ. (Pet. at
86.) The Agency has agreed to designate the Lincoln Quarry Site from the waste boundary to
the site boundary as a GMZ (apparently to address exceedences of background concentrations).

Edison states two reasons to justify a modification from the landfill standards relating
to the zone of attenuation. First, Edison argues that the Board did not consider water flow
conditions like those present at the Site in defining the generally applicable zone of
attenuation. (Pet. at 81-83.) Specifically, Edison claims the Site consists of fractured rock,
where, unlike in the Board’s models, groundwater flow rates vary considerably. Accordingly
the *““degree to which attenuation and hydrodynamic dispersion can occur under these
conditions depends upon the existence, number, properties, and relationship between
discontinuities in the rock mass”. (Pet. at 82.) Edison argues that the “geochemical processes
of attenuation are of little or no significance at Lincoln Quarry because there is little
interaction between the chemical constituents and the rock mass”. (ld.)

Second, Edison argues that retaining the zone of attenuation at the 100 foot boundary
would cause it to incur tremendous expense for minimal environmental benefit. (Pet. at 83-
85.) Groundwater degradation over background concentrations already exists beyond the
Main Quarry* due to disposal of flyash in the West Quarry and lack of attenuation. Therefore
groundwater downgradient of the Site beyond the 100-foot zone of attenuation will continue to
exceed the Board’s non-degradation standard (particularly for boron and sulfate) regardless of
whether Edison takes additional precautions. (Pet. at 83-84.) As a result, Edison believes it
is “technically impracticable to establish the zone of attenuation as required by the generally
applicable standards”. (Pet. at 83.)

Edison examined several different options to bring the Quarry into partial or complete
compliance with groundwater standards at the edge of the zone of attenuation. The options
considered include: converting the facility from sluiced to dry disposal and constructing a new
landfill on the existing ash designed in compliance with the standards in Section 811; closing
the landfill and contracting for off-site ash disposal at existing facilities; closing the landfill
and the generating stations; or closing the landfill and constructing a new off-site landfill for
ash disposal. (Pet. at 84.) According to Edison each of the these compliance alternatives
present severe adverse economic and/or social impacts for limited, if any, environmental
benefit. (Id, see also Exhibit 12)

Edison notes that none of the compliance alternatives studied would address the
groundwater impacts from prior waste operations which account for exceedences at the edge of

* Ammonia, arsenic, boron, cadmium, chloride, fluoride, manganese, molybdenum, pH,
potassium, selenium, sodium, sulfate, total dissolves solids, total organic carbon and zinc.
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the zone of attenuation. Edison believes those constituent concentrations would either remain
constant or decrease over time, but would not decrease significantly immediately. (Pet. at 85.)
Therefore, Edison would still need to request an adjusted zone of attenuation. If it desired to
reduce the existing concentrations it could excavate the waste currently in the Main Quarry and
West Filled Area (at a cost estimate $65-187 million) or install a leachate/groundwater
collection system. Edison believes neither option is economically reasonable.

Edison claims that the proposed zone of attenuation extension will adequately protect
the environment. (Pet. at 86-88.) It claims that the only environmental receptor affected by
the increase in the zone of attenuation is the River. The current constituent concentrations in
groundwater have “no discernible impact on water quality in the Des Plaines River”. (Pet. at
86.) Additionally, the contribution of constituents attributable to groundwater discharges
which enter the River are indistinguishable from natural incremental deviations which are
normally expected. Edison claims that “current discharges from the Site have no impact on
River concentrations of constituents”. (Pet. at 87.)

Edison also proclaims that the “proposed zone of attenuation does not impact any
known or potential environmental receptors”. (Pet. at 88.) It states there will be no
environmental impact on the area between the original and proposed zone, primarily because
there are no current uses for impacted groundwater downgradient of the Site. (Pet. at 87-88.)
In addition to current uses, the future use of this groundwater is also unlikely because Edison
owns or controls most of the pertinent land, the impacted surrounding land is industrialized
and unsuitable for residential development, and there exists an unimpacted, deeper acquirer to
be used in the future.

The Board’s rule of general applicability at Section 811.320(c) is premised on the
presence of an attenuating porous media, which differs from the fractured and jointed bedrock
that occurs at the Lincoln Quarry Site. In this circumstance, and in light of the chemistry of
the Lincoln Quarry waters and the local nature of the groundwater flow system, the Board
believes that adjusting the downgradient zone of attenuation to the northern property is
justified. Moreover, because Edison commits to controlling future use of the groundwater, it
appears granting the requested adjusted standard will not result in environmental or health
effects substantially more adverse than the effects considered by the Board in adopting the rule
of general applicability.

Section 811.314

Edison requests an adjusted standard from the rule-of-general applicability at 35 IlI.
Adm. Code 811.314, which states:

a) The unit shall be covered by a final cover consisting of a low
permeability layer overlain by a final protective layer constructed in
accordance with the requirements of this Section.

b) Standards for the Low Permeability Layer
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1) Not later than 60 days after placement of the final lift of solid
waste, a low permeability layer shall be constructed.

2) The low permeability layer shall cover the entire unit and connect
with the liner system.

3) The low permeability layer shall consist of any one of the
following:

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

) The minimum allowable thickness shall be 0.91
meter (3 feet);

i) The layer shall be compacted to achieve a
permeability of 1x10” centimeters per second and
minimize void spaces.

i)  Alternative specifications may be utilized provided
that the performance of the low permeability layer
is equal to or superior to the performance of a
layer meeting the requirements of subsections

(b)) (A)(i) and (b)(3)(A)(iN).

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

) The geomembrane shall provide performance
equal or superior to the compacted earth layer
described in subsection (b)(3)(A).

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

i) The geomembrane shall be placed over a
prepared base free from sharp objects and other
materials which may cause damage.

C) Any other low permeability layer construction techniques
or materials, provided that they provide equivalent or
superior performance to the requirements of this
subsection.
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4) For a MSWLF unit, subsection (b)(3) notwithstanding, if the
bottom liner system permeability is lower than 1 x 107 cm/sec.
the permeability of the lower permeability layer of the final cover
system shall be less than or equal to the permeability of the
bottom liner system.

C) Standards for the Final Protective Layer

1) The final protective layer shall cover the entire low permeability
layer.

2) The thickness of the final protective layer shall be sufficient to
protect the low permeability layer from freezing and minimize
root penetration of the low permeability layer, but shall not be
less than 0.91 meter (3 feet).

3) The final protective layer shall consist of soil material capable of
supporting vegetation.

4) The final protective layer shall be placed as soon as possible after
placement of the low permeability layer to prevent desiccation,
cracking, freezing or other damage to the low permeability layer.

Edison claims that the Board’s generally applicable cover requirements do not apply to
conditions at the Lincoln Quarry due to the mode of operation at the site. (Pet. at 88-94.)
Edison examined the following environmental objectives in coming to that conclusion:
minimization of water percolation and infiltration into the waste, control of water run-off from
the cover, maximization of evapotranspiration, control of landfill gas and prevention of cover
erosion, and minimization of maintenance.

For instance, minimizing water percolation and infiltration into the waste would not be
accomplished with a Section 811.314 cover because the water reaching the Quarry comes from
natural groundwater flows, not infiltration or percolation. (Pet. at 90.) The objectives of the
impermeable layer and the final cover include minimization of water percolation and
infiltration into the waste as well as controlling landfill gas and control of the runoff water. At
the Site the water infiltration through percolation is relatively small compared to the
groundwater infiltration into the waste area. Given the fractured rock and dolomite at the Site,
along with the difference in water level in the Quarry and the adjacent groundwater table, the
natural groundwater flows from the south through the Quarry to the River. A landfill cover
system would reduce, but not eliminate the amount of water which reaches the bottom ash and
slag due to precipitation. (Pet. at 91.) Maximizing evapotranspiration is not a factor at the
Site because the majority of the water reaches the waste through groundwater inflow and not
precipitation. (Pet. at 92.) The effect of the very small additional amount leachate through
precipitation on downgradient groundwater quality would be undetectable.
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Because the wastes in the Quarry contain no organic constituents that might produce
gases through decomposition, the type of cover system required in Section 811.314 is not
necessary to control the gas. The waste at the Quarry contains only non-putrescible industrial
wastes consisting of inorganic constituents, primarily oxides of silicon, aluminum, iron and
calcium. (Pet. at 93.) Therefore, there is no need to control landfill gas because the coal
combustion byproducts do not produce methane through decomposition as organic constituents.

Another environmental objective examined, the prevention of cover erosion and
minimization of maintenance, would require significant upkeep and maintenance at the Site
because of the hydraulic conditions, particularly the fact that pressures caused by groundwater
flow into the landfill could degrade the required cap. (Pet. at 93-94.)

Edison argues that it would be technically impracticable and economically unreasonable
to install a final cover system satisfying the generally applicable requirements for the Main
Quarry. (Pet. at 94-98.) Edison examined the two alternatives which satisfy the Board’s final
cover requirements. First, the installation of a compacted earth low-permeability layer
covered by three feet of soil. And second, the installation of a geomembrane liner covered by
three feet of soil. Edison thoroughly examined the scenario of installing a cap using a wet
closure and a dry closure with a total closure cost of $20-28 and $8 million respectively.

Lastly, Edison describes the proposed “Closure and Post-Closure Care Plan”. (Pet. at
98-101.) Edison presents two possible options during closure, where the ash level in the Main
Quarry is below and above the water level. If the ash level is below the water level for the
groundwater table, Edison would close the landfill in its present “wet” condition. It would
place a fence around the Site to prevent access and maintain the water at a level in the Quarry
which supports the current inward hydraulic gradient. This would be the least costly
alternative providing comparable environmental benefits. If the level of ash in the Main
Quarry is above the natural groundwater table, Edison would install a two-stage cover system
consisting of a “compacted clay layer that performs equivalently to two feet of compacted soil
having a hydraulic conductivity of 1 x 10 -7 cm/sec, overlain by at least four inches of topsoil.
The cap would be sloped at no less than a two percent grade and would be seeded to prevent
erosion.” (Pet. at 100.)

Edison alleges that its proposed final cover standards in the request for adjusted
standard will provide environmental benefits that are comparable to those obtained under the
generally applicable final cover standards at a lower cost. (Pet. at 101-105.)

The Board agrees that Edison’s operation at the Site does not lend itself to compliance
with the Section 811.314 final cover requirements. The required impermeable layer and final
cover operate to minimize water percolation and infiltration into the waste, and to control
landfill gas and runoff water. At the Edison Site water infiltration through percolation is
relatively small compared to the groundwater infiltration into the waste area. It therefore
appears that there would be no environmental benefit to installing cover pursuant to this
section.
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With regards to controlling landfill gas, Edison’s current discharges are only coal
combustion byproducts with no organic constituents that might produce methane through
decomposition. Therefore, there is no need to require control of landfill gas at the Quarry.

“Attachment A” Standards (Sections 811.105, 811.106, 811.107(a), 811.107(b), 811.107(i),
811.310, 811.311, 811.312, 811.313, 811.321, and 811.322)

Edison includes as part of its overall petition request that the Board find certain parts of
the Board’s landfill regulations be found to not apply to the Site. For the purposes of
discussion, these will be referred to the at the “Attachment A” standards, based on their
presentation in Attachment A of Edison’s petition. (Pet. at 110, Attachment A.) The
regulations at issue are 35 Ill. Adm. Code Section 811.105 (compaction of waste), 811.106
(daily cover), 811.107(a) (phasing of operations), 811.107(b) (working face), 811.107(i)
(vector control), 811.310, 811.311, 811.312 (landfill gas monitoring and management
system), 811.313 (intermediate cover), 811.321 (waste placement), and 811.322 (final slopes
and stabilization).

The Board notes that Edison’s request regarding the Attachment A standards differs
from its request regarding the main portion of the instant adjusted standard in that Edison does
not seek to replace the Attachment A standards with alternate, site-specific standards. Rather,
Edison requests that the Board “confirm that these standards do not apply to Lincoln Quarry”
and to find that “Edison’s current management practices adequately satisfy the purposes behind
these requirements”. (Pet. at 110.)

In addition, Edison’s request regarding the Attachment A standards differs from its
request regarding the main portion of the instant adjusted standard in that Edison does not
attempt to make the demonstrations required at Section 28.1(c) of the Act for any of the
Attachment A requests.

AGENCY RESPONSE

The Agency believes that the factors relating to Edison with regards to the applicable
standards are substantially and significantly different from the factors upon which the Board
relied upon in adopting the regulations of general applicability. (Res. at 4.)

The Agency agrees that compliance with the applicable standards would be
economically unreasonable and, with respect to some of the standards, technically infeasible
for Edison to accomplish. (Res. at 3.) Moreover, the Agency states that it has “no basis for
challenging Edison’s cost analyses™. (Id.)

The Agency agrees with Edison that granting the adjusted standard will not have an
adverse impact on the environment and specifically will not result in environmental or health
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effects substantially and significantly more adverse than the effects considered by the Board
when adopting the rule of general applicability. (Res. at 1-5.)

The Agency agrees with Edison that the Board may grant the adjusted standard
consistent with applicable federal law. (Res. at 4-5.)

CONCLUSION

The Board finds that Edison has demonstrated that grant of the adjusted standard
requested by Edison is warranted.

Regarding the request for adjusted standard from 35 Ill. Adm. Code 814.302(b)(1),
811.319(a)(2), 811.319(a)(3), 811.318(b)(5), 811.320(c), and 811.314, the Board finds that
Edison has made the demonstrations required under Section 28.1(c) of the Act. In reaching
this decision, the Board finds it noteworthy that Edison proposes and agrees to abide with a
series of replacement standards. The Board believes these replacement standards will provide
environmental protection at least equivalent to that which flows from the current regulations.
The Board will accordingly condition grant of the adjusted standard upon Edison’s compliance
with the replacement standards.

As regards the Attachment A parameters, the Board will grant Edison’s request that we
determine *“that these standards do not apply to Lincoln Quarry”. (cf. In the Matter of Wood
Energy, AS 94-1 (October 6, 1994), esp. footnote 3). We will not grant an “adjusted
standard” as such, since as we have noted above, Edison does not attempt to make the
demonstrations required by Section 28.1(c) of the Act, and we do not wish to establish a
precedent of acceptance of inadequate pleading in these cases. However, the Board believes
that none of these standards are reasonably applicable to the circumstances encountered in the
Lincoln Quarry disposal system. We will instead include in the order of adjusted standard a
statement that the attachment A standards do not apply.

This opinion constitutes the Board's findings of fact and conclusions of law in this
matter.

ORDER

Commonwealth Edison Company is hereby granted an adjusted standard for the
Joliet/Lincoln Quarry Site with respect to the following regulations: 35 Ill. Adm. Code
814.302(b)(1), 811.319(a)(2), 811.319(a)(3), 811.318(b)(5), 811.320(c), and 811.314.

In addition, the following Board regulations do not apply to the Joliet/Lincoln Quarry
Site: 35 Ill. Adm. Code 811.105, 811.106, 811.107(a), 811.107(b), 811.107(i), 811.310,
811.311, 811.312, 811.313, 811.321, and 811.322.

In lieu of the standards above the following shall apply.



1)

2)

3)
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Edison shall dispose only bottom ash and slag from the combustion of coal in the Main
Quarry.

Edison shall operate a leachate collection and management system at the Joliet/Lincoln
Quarry Site that assures compliance with effluent limitations contained in an NPDES
permit duly issued by the Illinois Environmental Protection Agency. The leachate
collection and management system shall consist of:

a) A gravity flow drainage system that:

) Channels supernatant liquid from the Main Quarry into the North
Quarry; and

i) Assures that the water level in the Main Quarry is maintained below the
natural water table level.

b) A permitted point source discharge from the North Quarry to the Des Plaines
River.

Groundwater Sampling.
a) Edison shall analyze groundwater from the monitoring well system at the

Joliet/Lincoln Quarry Site, in accordance with the requirements of 35 Ill. Adm.
Code 811.319(a)(1), for the following constituents:

Ammonia Fluoride Selenium Total Organic
Arsenic Manganese Sodium Carbon

Boron Molybdenum Sulfate Zinc
Cadmium pH Total Dissolved

Chloride Potassium Solids

b) Except for the constituents monitored in accordance with a), Edison shall
sample its monitoring well system on an annual basis for all inorganic
constituents for which the Board has established Class Il groundwater standards
under 35 Ill. Adm. Code 620.420(a).

) If Edison detects, and confirms through replicate sampling, a statistically
significant increase above applicable groundwater standards for any
constituent monitored under this paragraph, Edison shall monitor that
constituent in accordance with the requirements of paragraph a).

i) If, after monitoring for five years in accordance with this paragraph,
Edison does not detect a statistically significant increase above applicable
groundwater standards for a constituent monitored under this paragraph



4)

5)

6)
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2), Edison may propose as a permit modification to discontinue
monitoring for that constituent.

Waste Sampling.

a)

b)

d)

At least once annually, Edison shall determine the semi-volatile organic
constituent content of a representative sample of waste bottom ash and slag to be
disposed at the Joliet/Lincoln Quarry Site.

The results of such sampling shall be submitted to the Agency within 30 days
after Edison receives the analytical report.

If Edison detects one of the semi-volatile organic constituents listed under 35
Il. Adm. Code 811.319(a)(3) in its ash samples, then Edison shall conduct
confirmatory sampling and analysis.

If the sampling and analysis conducted under c) above confirms the presence of
one or more of the listed semi-volatile organic constituents, then Edison shall
monitor its groundwater monitoring well system for those constituents in
accordance with the sampling and analysis plan contained in VVolume Il of
Edison’s Application for Significant permit Modification at Lincoln/Joliet
Quarry Ash Landfill [IL 197809001] (May 1994).

Standards for Monitoring Well Locations.

a)

b)

In consultation with Edison, the Agency shall establish a monitoring well
network for the Lincoln Quarry Site that achieves the monitoring objectives of
part 811. The Agency shall not impose more stringent well location standards
than the requirements in 35 Ill. Adm. Code 811.318(b).

If any of the wells in the monitoring network established by the Agency fails or
is rendered unusable, Edison shall request permission from the Illinois
Environmental Protection Agency to replace the well with another well, located
as close as practicable to the non-functioning well and sampling the same
aquifer.

Zone of Attenuation.

a)

For purposes of this paragraph f), the zone of attenuation at the Joliet/Lincoln
Quarry Site shall be defined as the volume bounded by a vertical plane
extending from the ground surface to the bottom of the uppermost aquifer,
excluding the waste, and located:

) 100 feet from the edge of Lincoln Quarry on the upgradient side with
respect to groundwater flow; and,
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b)

d)
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i) At the property boundary on the downgradient side with respect to
groundwater flow. If the property boundary extends beyond the annual
high water mark of the Des Plaines River at any location, the zone of
attenuation at that location will be reduced to satisfy the requirements of
35 I1l. Adm. Code 811.320(c)(2).

This zone of attenuation is depicted on [Figure SAP-5, Volume Il of
Edison’s Application for Significant Permit Modification, attached to
Edison’s petition for site specific relief.]

Groundwater quality at or beyond the zone of attenuation for the Joliet/Lincoln
Quarry Site shall be maintained at each constituent’s background concentration.

Nothing herein shall be construed to prohibit Edison from petitioning the Board
for an adjustment of the groundwater quality standards applicable to the Site, in
accordance with the procedures established in 35 Ill. Adm. Code 811.320(b).

Compliance Determination.

Any statistically significant increase above an applicable groundwater quality
standard that is attributable to the facility and which occurs at or beyond the
zone of attenuation within 100 years after closure of the last unit accepting
waste within such a facility shall constitute a violation.

Final Cover.

a)

b)

For purposes of b) and c¢) below, “maximum adjusted seasonal water table
level” means the maximum predicted water table level in the vicinity of the
Joliet/Lincoln Quarry Site, determined at the time of closure, plus sufficient
elevation to ensure the integrity of a cap.

Closure Below Water Table.

) If, at the time of closure, the level of settled ash in Lincoln Quarry is at
or below the maximum adjusted seasonal water table level, no final
cover is required for the Quarry and the Quarry shall be maintained as
an impoundment.

i) Water levels in the Quarry shall be maintained at or below a maximum
elevation of 570 feet above sea level.

iii) A chain link fence no less than eight (8) feet in height, topped by a no
less than three (3) strands of barbed wire, shall be installed around the
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Joliet/Lincoln Quarry Site to prevent access and shall be maintained in
good condition at all times.

C) Closure Above Water Table.

i)

If, at the time of closure, the level of settled ash in Lincoln Quarry is
above the maximum adjusted seasonal water table level, Edison shall
install a two-stage cover system, which shall consist of a compacted clay
layer that performs equivalently to a 2 foot layer of compacted soil
having a hydraulic conductivity of 1 x 107 cm/sec, overlain by at least
four inches of topsoil. The cap shall be graded at no less than 2% grade
and shall drain to a collection area located on the cap. Stormwater
collecting on the cap shall be pumped to the North Quarry for settling
prior to discharge pursuant to the facility’s NPDES permit. The cap
shall be seeded to prevent erosion.

Water levels in the Main Quarry shall be maintained at no more than 570
feet above sea level through use of a gravel drainage blanket underlying

the stormwater collection area. Water collecting in the drainage blanket

shall drain by gravity to the North Quarry for settling prior to discharge

pursuant to the facility’s NPDES permit.

Section 41 of the Environmental Protection Act (415 ILCS 5/41 (1994)) provides for
the appeal of final Board orders within 35 days of the date of service of this order. The Rules
of the Supreme Court of Illinois establish filing requirements. (See also 35 Ill. Adm. Code
101.246 "Motions for Reconsideration™.)
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IT IS SO ORDERED.

Board Member McFawn Concurred.

I, Dorothy M. Gunn, Clerk of the Illinois Pollution Control Board, hereby certify that
the above opinion and order was adopted on the day of , 1996, by a vote
of

Dorothy M. Gunn, Clerk
Illinois Pollution Control Board
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ILLINOIS POLLUTION CONTROL BOARD
August 15, 1996

IN MATTER OF: )
)
PETITION OF COMMONWEALTH ) AS 96-9
EDISON COMPANY FOR AN ADJUSTED ) (Adjusted Standard - Land)
STANDARD FROM 35 ILL. ADM. CODE )
PARTS 811 and 814 )

CONCURRING OPINION (by M. McFawn):

I agree with the judgment of the majority today that Commonwealth Edison (Edison) is
entitled to all the relief requested in its petition. However, | concur because | believe that the
relief granted from the regulations listed in Attachment A to Edison’s petition should have
been included within the terms of the adjusted standard, and that it is inappropriate for the
Board to merely state that those requirements do not apply.

The Board has in past cases issued judgments finding that site-specific relief was not
warranted because a regulation by its terms was inapplicable to a particular facility. However,
this is not the situation in the present case. By their terms, the Attachment A regulations do
apply to Edison’s facility. Therefore, the more appropriate means of granting relief would
have been to have specifically included an adjustment from the Attachment A regulations
within the terms of the adjusted standard.

For these reasons, | concur.

Marili McFawn
Board Member

I, Dorothy M. Gunn, Clerk of the Illinois Pollution Control Board, hereby certify that
the above concurring opinion was submitted on the day of , 1996.

Dorothy M. Gunn, Clerk
Illinois Pollution Control Board
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF:
PETITION OF MIDWEST GENERATION AS 19-
FOR AN ADJUSTED (Adjusted Standard-RCRA)

STANDARD UNDER 35 ILL. ADM. CODE
PARTS 811 and 814

AFFIDAVIT OF RICHARD GNAT

I, Richard Gnat, being first duly sworn on oath, depose and state as follows:

1.

I am over the age of 18 years and am a resident of Wisconsin.

2. The information in this Affidavit is based on my personal knowledge in my capacity as

hydrogeologist and environmental consultant with KPRG and Associates, Inc. (“KPRG”).
In my employment with KPRG, for over ten years, I have had primary responsibility for
providing environmental consulting services to Midwest Generation, LLC (“MWGen”)
relating to the requirements of the landfill permit issued by the Illinois Environmental
Protection Agency to the Joliet/Lincoln Quarry in Joliet, lllinois (“Quarry” or “Site”).
Based on this work, I have significant experience related to the environmental compliance
requirements and operations at the Joliet/Lincoln Quarry Site (“Quarry” or “Site”).

T am familiar with the terms and conditions of the AS 96-9, In re Petition of Commonwealth

Edison Company for an Adjusted Standard from 35 Ill. Adm. Code Parts 811 and 814,

(Aug. 15, 1996), the Adjusted Standard granted by the Board for a number of sections of
35 I1l. Adm. Code 811 and 814.

The configuration of the Quarry is the same as it was in 1996 when the petition for the
Adjusted Standard was filed. Water in the Quarry continues to flow through the gravity-
flow drainage system, and the water ultimately is discharged pursuant to the Quarry’s

NPDES permit, No. IL0002216.
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5. The natural groundwater flow at the Quarry is from the south to the north and east to west
and the groundwater elevation of the surrounding area is higher than the base of the Quarry.

6. With the exception of a southerly groundwater flow component due to the post-1996
groundwater pumping operations at the nearby Vulcan Quarry, the groundwater flow
regime at the Quarry in 1996 and today is the same. In response to the development of a
southerly groundwater flow component, MWG installed and continues to operate today a
groundwater extraction system to maintain the inward groundwater gradient at the Quarry.
The groundwater extraction system is unrelated to and hence, has no effect on, the design
of the final cover system for the Quarry.

7. Since 1996, MWG has installed additional monitoring wells and conducted detailed
groundwater monitoring. The current groundwater monitoring network is more expansive
and comprehensive than that originally approved by the Board in AS 96-9.

8. The groundwater monitoring at the Quarry and associated modeling show that the
concentrations in the groundwater flowing into and from the Main Quarry do not negatively
affect Des Plaines River water quality.

9. Since the cessation of using coal to generate electricity, only groundwater flow discharges
into the Quarry which was conservatively estimated in 1996 at 664,400 gallons per day
(gpd). Subseguent numerical groundwater flow modeling completed by Midwest
Generation as part of a Groundwater Impact Assessment in 2013 estimated the
groundwater/recharge influx into the Main Quarry to be approximately 542,900 gpd, which
is lower than the conservative 1996 estimate. Since the remainder of the drainage and
discharge system operates the same today as in 1996, the estimated percentage of
groundwater that drains into the North Quarry via the gravity drain pipe system and that

which naturally discharges into the Des Plaines River is relatively unchanged.
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10.

11.

12.

Approximately 76% of the total groundwater flow (approximately 412,600 to 505,000 gpd)
that enters the Main Quarry discharges through the gravity flow system into the North Main
Quarry and reaches the Des Plaines River through the North Main Quarry pumping system
under NPDES Permit No. IL0002216. The remaining 24% (approximately 130,300 to
159,400) of the groundwater discharges directly to the Des Plaines River.

MWG controls the future use of the groundwater through pumping and the groundwater
management zone, which prevents any adverse environmental or health effects.

At the request of MWGen, KPRG evaluated a final cover for the Quarry. KPRG’s
evaluation identified ClosureTurf as a candidate technology for the final cover.
ClosureTurf is a new proprietary cover system. This technology was not available at the
time of the original Adjusted Standard. It consists of a geomembrane low permeability
layer that is covered with synthetic turf and sand instead of using the traditional clay soil
layer covered by a vegetative layer. The synthetic turf looks similar to natural grass and is
available in green, tan, or a green/tan combination of colors to blend with the surrounding
environment and create the appearance of grass. The synthetic turf is specifically designed
to grab and hold the underlying sand infill to prevent its migration during rain and wind
events. It is specifically designed to stay in place during rain events and does not require
vegetation to hold it in place.

The ClosureTurf final protective layer consists of synthetic turf with sand infill that
completely covers the geomembrane and prevents it from being exposed and degraded by
UV radiation, which can break down the geomembrane similar to desiccation affecting a
clay low permeability layer. Also, by not having a vegetative layer, there is no concern for
root penetration on the geomembrane layer and the maintenance requirements are

significantly reduced.
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13.

14.

15.

16.

17.

I8.

19.

20.

21.

The low permeability layer in the ClosureTurf cover system is a geomembrane that has the
permeability of 1x10!* cm/s. The permeability of the geomembrane was determined from
research conducted by CTT Group, the report attached as Ex. 9.

The ClosureTurf synthetic turf and ballast sand infill allow stormwater to pass through
them onto the surface of the geomembrane, which is designed to transport stormwater to
the drainage system to the North Quarry.

The ClosureTurf would cover the Main Quarry, an area of approximately 43 acres. It
would tie into the east slope of the West Fill Area, within the property limits of Quarry,
for a total final cover surface area of approximately 47 acres.

The total cost for the installation of the ClosureTurf would be approximately $8,900,000.
The post-closure care for the ClosureTurf for the 30 years of post-closure activities would
be approximately $5,220,000.

For a soil cover pursuant to 35 Tll. Adm. Code 811.314, the Main Quarry would require
250,250 cubic yards (“CY™} of clay, and an additional 250,250 CY of soil for the final
protective layer over 47 acres.

MWG does not have an onsite borrow source for the soil required for final cover.
Bringing a total quantity of 500,500 CY of soil to the site would require approximately
33,367 trucks based on 15 CY per truck. The fotal cost for purchase and transport of the
soil required for the soil layers would be approximately $13,000,000.

For a geomembrane cover, with a soil protective cover, the total cost for a geomembrane
low permeability layer and a three-foot soil protective layer and the delivery of such
material, would be approximately $10,300,000. This includes approximately $3,100,000
for the geomembrane, $6,900,000 for the soil protective layer and the remainder for surface

water drainage channel construction.
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22. Under the AS 96-9, MWG would install a 2-foot low permeability layer and a 4-inch

23.

24.

25.

26.

27.

28.

29.

30.

protective layer, which would require approximately 167,000 CY of clay, and an additional
28,000 CY of soil for the final protective layer.

The total approximate cost for the final cover under AS 96-9 would be approximately
$6,100,000 based on the original cost from 1994 updated to 2018 costs.

The post-closure requirements for the generally applicable final cover and the final cover
in AS 96-9 both include mowing the grass cover, annual inspections, and conducting any
necessary maintenance and repairs to the vegetative cover or the drainage channels.

The annual cost for the post-closure care for both of these types of final cover would be
approximately $277,000 per year for 30 years of post-closure activities, totaling
$8,310,000.

Complete removal of all the CCR from the Quarry would require the removal and offsite
disposal of an estimated 2,600,000 CY of ash material.

The cost for just the excavation of the CCR alone is estimated at $38,400,000 based on the
original 1994 cost updated to 2018 costs.

Disposal of all the CCR from Main Quarry would cost in excess of $230,000,000 based on
updating the original 1994 cost to 2018 costs and would require approximately 149,700
truckloads to remove the CCR from the Site.

Calculations prepared at my direction, showed that delivery and installation of the
ClosureTurf system, compared to the generally applicable regulation, would decrease the
total carbon emissions and PM> s emissions by 65%.

The Technical Memorandum, attached as Exhibit 4 to the Petition, provides a technical
evaluation of the ClosureTurf System. I assisted in and oversaw the preparation of the

Techmeal Memorandum.
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32.

33.

34.

35.

36.

37.

38.

The Technical Memorandum details use and approval of the ClosureTurf at landfills in
other States. Additionally, the Technical Memorandum describes the factors considered in
review and approval of the use of ClosureTurf, including its longevity, durability, case of
accessibility and replacement, and effectiveness of the final protective layer for stormwater
management.

Exhibit 9 1s a true and accurate copy of the Geosynthetic Institute White Paper #28 “Cold
Temperature and Free-Thaw Cycling Behavior of Geomembranes and Their Seams”, June
17, 2013.

Exhibit iO is a true and accurate copy of the CTT Group Analysis Report, April 18, 2017.
Exhibit 11 is a true and accurate copy of the Watershed Geosynthetics, LLC letter to
Geotechnology, Inc. regarding the Meredosia IEPA Comment on ClosurcTurf, Dec. 12,
2016.

Exhibit 12 is a true and accurate copy of the Closure Turf LLC — Landfill Cover Systems
Retained Tensile Strength v. Weathering Time, New River, Arizona.

Exhibit 13 i1s a true and accurate copy of the Georgia Institute of Technology,
“Acrodynamic Evaluations of Closure Turf Ground Cover Materials”, May 14 — July 8,
2010.

Exhibit 14 is a true and accurate copy of the R. Koemer, Y. Hsuan, G. Koemer,
“Geomembrane Lifetime Prediction: Unexposed and Exposed Conditions”, Geosynthetic
Institute White Paper #6, June 7, 2005, updated February 8, 2011.

Exhibit 15 is a true and accurate copy of the Letter to Jose Urrutia, ClosureTurf, LLC from
Zehong Yuan, Laboratory Manager, SGI Testing Services on July 8, 2010 on “Evaluation

of Drivability Light Weight Construction Equipment on Closure Turf Cover System”
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39. Exhibit 16 is a true and accurate copy of the TRI/Environmental, Inc. Erosion Testing
Report, April 26, 2010.

40. Exhibit 17 is a true and accurate copy of the Watershed Geosynthetics, LLC, “Summary of
Benefits of ClosureTurf”, undated.

41. Exhibit 18 is a true and accurate copy of the TRI/Environmental, Inc., Project: ASTM
D6459, Client ClosureTurf, July 20, 2015.

42. Exhibit 19 is a true and accurate copy of Watershed Geosynthetics, LLC, “Design Life of
ClosureTurf”, undated.

43, Exhibit 20 is a true and accurate copy of the TRI/Environmental, Inc. Project: ClosureTurf
with Sand-Cement Infill-Channel Lining, July 20, 2015.

44. Exhibit 21 is a true and accurate copy of the Letter to Jose Urrutia, ClosureTurf, LLC
from Zehong Yuan, Laboratory Manager, SGI Testing Services on June 27, 2010 on
“Laboratory Test Results Transmittal Interface Direct Shear Testing Closure Turf Cover
System”

Under penalties as provided by law pursuant to Section 1-109 of the Code of Civil Procedure,
the undersigned certifies that the statements set forth in this instrument are true and correct,
except as to matters therein stated to be on information and belief and as to such matters the
undersigned certifies as aforesaid that he verily believes the same to be true.

FURTHER AFFIANT SAYETH NOT.

Rk R. G A—

Richard Gnat

Subscribed and Sworn to before me
on :?'445 5 A0 G

- J
My Commission Expires: Y-7-R024

JUDITH A MCCAIGUE
Notary Publig
State of Wisconsin
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF:
PETITION OF MIDWEST GENERATION AS 19-
FOR AN ADJUSTED (Adjusted Standard-RCRA)

STANDARD UNDER 35 ILL. ADM. CODE
PARTS 811 and 814

AFFIDAVIT OF WILLIAM NAGLOSKY

1, William Naglosky, being first duly sworn on oath, depose and state as follows:

1.

2.

I am over the age of 18 years and am a resident of Illinois.

The information in this Affidavit is based on my personal knowledge or belief in my
capacity as Plant Manager of Joliet 9 and 29 Generating Stations, including the
Joliet/Lincoln Quarry in Joliet, Illinois (“Quarry™ or “Site”), and I would testify to such
matters if called as a witness.

The Quarry is approximately 100 acres in size and is located south of the Des Plaines
River at the corner of Brandon Road and Patterson Road in unincorporated Will County,
south of Joliet, lllinois. Since Midwest Generation, LLC (“MWGen”) has operated the
Quarry, MWGen has used the Site for the disposal of Coal Combustion Residuals
(“CCR”) from the Joliet 9 and Joliet 29 electric generating stations, which are located in
close proximity to the Quarry.

Joliet 9 and Joliet 29 electric generating stations employ 47 people.

The Quarry site consists of three main areas: the North Quarry settling pond; the West
Filled Area; and, the Main Quarry. The West Filled Area is closed, with a vegetative

cover. The CCR placed in the Main Quarry consists only of bottom ash. The North
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Quarry settling pond acts as a “polishing step” for the Main Quarry water prior to its

discharge to the Des Plaines River under NPDES Permit No. IL0002216.

6. Based on documentation reviewed and under information and belief, since 1996, the

Quarry has operated in the same manner as it operated at the time of the 1996 Petition,

and bottom ash and slag were placed in the Quarry and the constituents of the ash remain

the same.

7. In 2016, the Joliet 9 and 29 generating stations were converted to burning natural gas for

fuel. Since their conversion to natural gas, the stations no longer generate CCR and only

bottom ash and slag from the cleanout associated with the conversion and closure of

residual ash ponds at Joliet 29 station has been disposed in the Quarry. Once the Joliet 29

ash ponds are empty, no additional materials will be disposed of in the Quarry.

Under penalties as provided by law pursuant to Section 1-109 of the Code of Civil Procedure,

the undersigned certifies that the statements set forth in this instrument are true and correct,

except as to matters therein stated to be on information and belief and as to such matters the

undersigned certifies as aforesaid that he verily believes the same to be true.

FURTHER AFFIANT SAYETH NOT.

Subscribed and Swormn to before me
On Jzﬂ"?r_tl 97“" ,2019.

Wt Mo /tD

Notary Public ¢~

My Commission Expires: ¢ 2 7 . 2022

/(/Wm /\/@é .

William Naglos]g

“OFFICIAL SEAL”
Michael Murphy
Notary Public, State of illinois
My Commission Expires 06/27/2022
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Technical Memorandum In Support of Midwest Generation, LL.C’s
Petition for an Adjusted Standard

The ClosureTurf final cover system is equivalent or superior to a traditional subtitle D landfill and
Illinois’ requirements. The benefits of ClosureTurf include reduced installation and maintenance
time, reduced long-term maintenance costs, and construction related environmental impacts.
ClosureTurf has been approved for use as a landfill final cover in 18 states: Delaware, Florida,
Georgia, Illinois, Louisiana, Massachusetts, Minnesota, Missouri, New Jersey, New York, Ohio,
Pennsylvania, Rhode Island, South Carolina, Tennessee, Texas, Virginia, and Washington. The
ClosureTurf installation in Illinois was performed in Meredosia, IL for a coal combustion residual
(CCR) pond that was being closed by Ameren Energy. This installation was approved by Illinois
Environmental Protection Agency (IEPA). This Technical Memorandum details the other
locations in which a State approved ClosureTurf as the final cover for a landfill. Additionally, this
Memorandum identifies the State Regulatory Agency comments and questions regarding
ClosureTurf and the answers for same.

l. Select ClosureTurf Approval Precedencies

IEPA approved the use of ClosureTurf as a final cover system as part of the closure of two
CCR surface impoundments in Meredosia, IL. The surface impoundments were used as fly ash
and bottom ash ponds for the Ameren Energy Medina Valley Cogen, LLC Meredosia Power
Station (Ameren Energy). The closure consisted of consolidating most of the bottom ash into the
fly ash pond and then closing-in-place the fly ash pond, which is about 35 acres and a portion of
the bottom ash pond, which was about 2 acres. The fly ash and bottom ash consolidation was then
closed-in-place using ClosureTurf. A closure plan, dated August 15, 2016, was originally
submitted by Ameren Energy to IEPA’s Bureau of Water, Groundwater Section for review and
approval. IEPA reviewed the closure plan and provided comments to Ameren Energy’s consultant,
who revised the closure plan and provided responses, dated February 6, 2017 to IEPA. The revised
closure plan with supplemental data and responses was approved by the Groundwater Section of
the Bureau of Water in a letter dated March 8, 2017 and signed by William Buscher.

The comment from IEPA that discussed ClosureTurf was in related to a disclaimer that
Watershed Geo has as part of their ClosureTurf Installation Guidelines Manual. As part of the
responses to IEPA’s comments, Watershed Geo provided a letter on Ameren Energy’s behalf that
states that using ClosureTurf as a final cover system to contain CCR is its intended purpose. The
letter clarifies that the disclaimer is intended to limit Watershed Geo’s liability related to
conditions and activities beyond their direct control. A copy of that letter is included as Ex. 11.

The MassDEP approved the use of ClosureTurf as an alternative final cover system on
approximately 4 acres of an approved final cover system through a permit modification.



Electronic Filing: Received, Clerk's Office 02/05/2019 * *AS 2019-001 * *
Page 2

ClosureTurf was installed in 2014 as a final cover at the Carver-Marion-Wareham Landfill, which

is a waste to energy CCR landfill. As part of the permitting process and in accordance with

MassDEP regulations, the applicants submitted an equivalency review that demonstrates how

ClosureTurf complies with the final cover requirements. The equivalency review successfully

demonstrated that ClosureTurf was equivalent or superior to the requirements for the following:

Low permeability layer,

Drainage layer,

Filter material standards,

Minimization of erosion,

Installation of the ClosureTurf using low ground pressure equipment that won’t

damage the geomembrane,

e Observing the potential effects of waste settlement and a simpler repair process of
settle areas,

It was noted as part of the MassDEP approval, that ClosureTurf uses less material than a
traditional cover system, which saves natural resources and reduces emissions because less
material is being transported to the construction site. This is also true for the Lincoln Stone Quarry
(“LSQ”) as presented in the petition for Adjusted Standard. In addition, the post-closure costs are
reduced for ClosureTurf compared to a traditional soil cover.

The MassDEP modification approval referenced the third-party independent testing that has
been performed on ClosureTurf. These references were used as a means of demonstrating how the
ClosureTurf cover system was equivalent or superior to the Massachusetts landfill regulations for
final covers. This was particularly true when the permit discussed the equivalency regarding
drainage and how stormwater would affect the ClosureTurf. The third-party testing demonstrated
that the accepted ClosureTurf design would not succumb to shear failure on the proposed slopes
and even under saturated conditions the interface friction angle was sufficient to prevent shear
failure on the proposed slopes. This same third-party testing is presented in the previous sections
for slope stability.

The MassDEP permit approval also referenced third party testing that has been referenced in
this Adjusted Standard petition regarding the durability of ClosureTurf during wind and rain
events. As described in detail below, ClosureTurf was tested against wind speeds up to 120 mph
and minimal uplift was observed on the synthetic turf. The minimal uplift was observed on the
perimeter of the synthetic turf, with no uplift observed on the interior portion of the synthetic turf.
The interior was determined as being 18” away from the perimeter of the turf on the testing
apparatus. ClosureTurf was tested against a four inch/hour (in/hr) rain intensity to determine the
critical slope lengths that the system can achieve without inundating the sand infill, which could
cause erosion of the sand infill. This testing was accepted by MassDEP for justification of the
ClosureTurf design presented by the applicant. This same testing and method for calculating the
critical slope lengths for ClosureTurf was used as part of the ClosureTurf design for LSQ. The
shape and slopes of the regraded CCR in LSQ were designed to avoid exceeding any critical slope
lengths.
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The durability of the synthetic turf blades were also discussed as part of MassDEP’s approval.
Testing being conducted by Watershed Geosynthetics and a third-party testing service has
determined that after 50 years the tensile strength of the synthetic turf fibers are still twice the
minimum amount required to resist the pullout force of vehicle traffic and stormwater runoff. The
research has concluded that even after 100 years the synthetic turf fibers will still have tensile
strength above the minimum necessary.

The same comments discussed above as part of the Massachusetts approval were also
addressed as part of the ClosureTurf approval in South Carolina.

The South Carolina Department of Health and Environmental Control (SCDHEC) approved
the use of ClosureTurf as a final cover system for the Berkeley County municipal solid waste
landfill. The Berkeley County Landfill is an active municipal solid waste landfill that began
operating in 1999. ClosureTurf was the cover system of choice for the Berkeley officials when
four of the eight cells at the landfill reached capacity and were ready to be closed. Closing the
landfill involved challenges because the waste had been built too far to the edge of the cells, the
landfill is located in an earthquake zone and the area is susceptible to hurricanes and high rainfall
events. There was concern that during a significant rain event a slide hazard would develop if a
traditional soil cover was used. The Berkeley County officials worked closely with the SCDHEC
and the ClosureTurf construction was approved and completed in January 2014.

As part of the permitting process, the SCDHEC had questions regarding the longevity of
ClosureTurf, the cost benefit over a traditional soil cover, stormwater runoff conditions, and
accessibility to areas of the cover. Other issues raised by SCDHEC included the durability of
ClosureTurf, slope stability, the condition of it during post-closure, settlement and ponding, and
replacing ClosureTurf (if necessary). Berkeley County Landfill officials, their consultant engineer,
and Watershed Geo made several presentations to SCDHEC to address the questions and issues
that were raised. Third party testing has been done that demonstrates that ClosureTurf is durable
enough to withstand rubber-tired vehicle traffic, is resistant to shear failure and sliding because its
high interface friction between the synthetic turf and geomembrane, and is resistant to erosion
because the synthetic turf fibers are designed to hold the sand infill in place during rain events.
Third party weathering testing conducted in New River, AZ demonstrated that the synthetic turf
of ClosureTurf was UV resistant with a design life of 100 plus years. Based on this information,
ClosureTurf was approved and installed at the landfill.

As a condition of approval, SCDHEC required ClosureTurf to be inspected frequently during
the first two years of installation. Those inspections have been completed and ClosureTurf
successfully passed all the inspections. As reported by Bob Buzzell, Field Operations manager for
Watershed Geo, “Other than a few small synthetic turf repairs, the site has withstood
environmental and weather conditions extremely well.” The synthetic turf is easily inspected
because it is not covered with a thick soil profile, and thus is easy and inexpensive to access and
repair.

ClosureTurf final cover demonstrated exemplary stability during a flash flooding event at the
Berkeley County Landfill in South Carolina. The area received 26 inches of rain over a couple day
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period. With ClosureTurf, there was enough coverage of infill ballast sand intact that sand did not
have to be redistributed or replaced. Conversely, many nearby traditional soil-capped landfills
were left with significant and costly erosion. ClosureTurf was able to minimize erosion due to the
presence and consistency of the synthetic turf layer and its ability to stabilize the ballast sand.
Traditional final cover systems are more vulnerable to erosion due to variations in the growth of
the vegetative cover, which stabilizes the cover soils.

1. Responses To State Requlatory Comments and Questions Regarding ClosureTurf

In general, when reviewing the proposed ClosureTurf, state regulators had questions about
how the performance and functionality of ClosureTurf applied to the specific site where it will be
used. A list of the comments and questions compiled during the research is as follows:

Durability of closure turf

Longevity of material

Accessibility to areas of the cap without damaging ClosureTurf
Replacement of ClosureTurf

Condition of ClosureTurf during post-closure period

Weather conditions (effects of freeze-thaw conditions & UV)
Effectiveness of sand broadcast on ClosureTurf

Runoff conditions and adequacy of stormwater management system
Settlement and ponding

Biological Concerns (mold and mildew)

Slope stability

The above comments and questions are addressed in the following paragraphs.

a. Durability of ClosureTurf

The durability of ClosureTurf has been evaluated based on retained tensile strength after
UV exposure, its performance during wind and storm events, and its drivability. The
durability of the ClosureTurf system is based on the strength and UV resistant ability of
the engineered synthetic turf. The turf is constructed of two parts. The first part is a double
layer of UV-enhanced woven geotextiles and the second part includes polyethylene fibers
that are tufted into the geotextiles. The fibers are designed to keep the sand infill
embedded between them and prevent the sand’s movement from precipitation and wind
erosion. As long as the sand infill remains embedded, the turf will remain on top of the
geomembrane, and the geomembrane will be protected. Only 3 pounds per fiber tensile
strength is necessary to ensure the sand infill remains in place and each fiber has a tensile
strength of 35 pounds, which is more than ten times the necessary strength required. Even
after 100 years of UV exposure, the necessary strength is retained. (Ex. 19).

The durability of ClosureTurf also coincides with its longevity because the strength of
geomembranes and geotextiles are evaluated for how long they retain their strength. The
tensile strength of the engineered synthetic turf at the site of the original ClosureTurf
installation was tested and those results were compared to UV testing performed in the
desert of New River, Arizona. (Ex. 12). The original ClosureTurf installation was at the
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LaSalle-Grant Landfill in Jena, Louisiana in 2009. The fibers from the turf at LaSalle
Landfill retained 84.2% of their tensile strength after 7 years of exposure on a south facing
slope. The south facing slope is the exposure that will get the most sun and the most UV
radiation. These results are in line with the results of UV weather testing performed in
Arizona that showed the retained tensile strength of turf fibers were 83.8% after 7 years
of southern exposure. The synthetic turf will be able to retain its strength well beyond the
30-year post closure period because the intensity of the sun in Joliet, IL is less than what
itis in Arizona.

The Georgia Tech Research Institute (GTRI) performed a study on ClosureTurf by
exposing it to hurricane force winds. (Ex. 13). The engineered synthetic turf was
successfully tested against wind speeds of up to 120 miles per hour (mph) and the test
demonstrated that as the wind speed increased so did the downward force exerted on the
closure turf, with very small uplift effect (less than 0.13 pounds per square foot) observed
on the turf (GTRI), 2010). The greatest amount of the uplift was observed along the
perimeter of the ClosureTurf tested, with virtually no uplift effect observed on the interior
portion of the ClosureTurf tested. The features of ClosureTurf cause a resistance to the
uplift forces from the wind. These features are the porous synthetic turf that breaks the
vacuum and lessens the drag surface area, the sand infill that acts as a ballast to keep the
turf in place, and the turf fibers that bend and react against the wind. This means that
ClosureTurf will be able to withstand the strongest winds at LSQ without experiencing
any uplifting because the highest recorded wind gust in Chicago, IL was 87 mph.

The durability of ClosureTurf was also evaluated based on vehicle traffic driving on it.
The drivability of ClosureTurf was evaluated based on different subgrade soil types and
vehicle weights. The evaluations determined that rubber-tired vehicles could travel over
ClosureTurf without causing damage. A vehicle weight of 8,000 pounds and a slope angle
of 18 degrees could drive on ClosureTurf without causing shear failure between the
ClosureTurf components. The ClosureTurf is durable enough to withstand rubber-tired
vehicle traffic ranging from 8,000 Ibs to 44,000 Ibs. For vehicle weights of 44,000 Ibs, the
number of passes over the ClosureTurf are expected to be minimal, for example, access
by a fire truck or other large emergency vehicle. The ClosureTurf puncture resistance was
based on a range of the potential subgrade stone size and the maximum allowable
equipment ground pressure. Based on a subgrade stone size of 0.25 to 1.5 inches, the
maximum allowable equipment ground pressure was about 400 psi to 20 psi, respectively.
In the case of LSQ, a particle size analysis of the CCR material determined that 97% of it
passed the 3/8” sieve size (0.375 inches), which means that the allowable equipment
ground pressure will be closer to 400 psi than it will be to 20 psi. Based on this, the
subgrade soil and the ClosureTurf will be able to withstand vehicle traffic from a fire truck
or a vehicle of equivalent weight if it ever needed to access the cover.

b. Longevity of Material

The turf looks similar to natural grass and is available in green, tan, or a green/tan
combination of colors to blend with the surrounding environment and create the
appearance of grass. The turf is made resistant to extreme weather, long-term UV
degradation, and heat. The turf has been tested using an independent UV weather study
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performed in New River, Arizona that utilized accelerated extreme exposure conditions
that indicated the engineered turf will still retain at least 50% of its tensile strength (half-
life) after 100 years of UV exposure (Watershed, 2014). In addition, an independent
literature review performed on behalf of Watershed Geo identified other documents that
predicted geomembranes exposed to UV degradation retained 50% of its tensile strength
after approximately 100 years of exposure.

The Geosynthetic Institute (GSI) has conducted research on the lifetime predictability of
geomembrane, particularly high-density polyethylene (HDPE). (Ex. 14). The lifetime of
a geomembrane is based on whether it is covered or exposed to the environment, the
formulation of the geomembrane, and the degradation mechanisms the geomembrane
might be exposed to. Some of the degradation mechanisms that might occur are ultraviolet
light, oxidation, ozone, hydrolysis, chemical, radioactivity, biological, stress, and
temperature. The studies of the lifetime prediction have been conducted mostly on HDPE
geomembranes placed beneath solid waste landfills because of their common use in this
application. The research has identified three lifetime stages for HDPE geomembrane that
are 1) antioxidant depletion time, 2) induction time to the onset of degradation, and 3)
time to reach 50% degradation of the geomembrane.

Antioxidant depletion time is the time it takes for the antioxidants in the geomembrane to
be depleted from the geomembrane. Antioxidants are used in geomembranes to prevent
the polymer from degrading during the geomembrane processing and to prevent oxidation
reactions from taking place that would degrade the geomembrane. Antioxidants in the
geomembrane react with the surrounding environment and these reactions deplete them
from the geomembrane. The rate at which this occurs depends on the amount of
antioxidants in the geomembrane, the temperature of the surrounding environment, and
the nature of the surrounding environment.

Induction time to the onset of degradation is the beginning stages of oxidation in a
geomembrane. The induction time occurs at the beginning of the oxidation process where
the polymers in the geomembrane are reacting with oxygen in the surrounding
environment and occurs very slowly. During this stage, the degradation of the
geomembrane is considered immeasurable. As the oxidation continues the process occurs
more rapidly and at this point the induction time, or induction stage, is considered over
and the oxidation process has moved passed the induction time and into the later stages
of oxidation.

The later stages of oxidation produce free radicals, which degrade the geomembrane. The
degradation that occurs affects the physical and mechanical properties of the
geomembrane, specifically, the tensile strength and the elongation ability decrease.
Ultimately, the strength properties of the geomembrane will be degraded at which point
the engineering performance is compromised. The compromising of the engineering
performance of the geomembrane is considered the end of its service life. The
geosynthetics industry has designated the end of service life when a design property has
reached 50% of its original value. For example, when a geomembrane has reached 50%
of its original tensile strength based on the manufacturer’s quality control testing than the
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geomembrane has reached the end of its service life. It should be noted that the
geomembrane exists and is still useable, but the performance of it will be diminished.

GSI compiled the research and data on the above-described stages to predict the total
lifetime of different types of geomembranes. In the case of LSQ, the MicroDrain
geomembrane used in ClosureTurf will be covered and is a HDPE geomembrane
experiencing spring and summer temperatures ranging from 50 degrees Fahrenheit (deg.
F) to 95 deg. F. The above-discussed research has determined that the predicted lifetime
of the ClosureTurf geomembrane for LSQ is between 106 years to 446 years based on
service temperatures ranging from 68 deg. F to 95 deg. F, respectively. The lowest
discussed service temperature for geomembranes in 68 deg. F. In the case of
geomembrane degradation, the higher the temperature the more rapid the degradation. As
a result, the winter temperatures will not affect the degradation of the geomembrane. This
means the geomembrane will last longer in Joliet, IL than it would in Arizona.

c. Accessibility To Areas of The Cap Without Damaging ClosureTurf

Accessibility to the ClosureTurf cover for maintenance at the LSQ will initially be
accomplished through an access road. The access road will be constructed to enter the
Main Quarry from the west side of LSQ and travel along the slope of the WFA heading
south. At this point, the access road will turn east towards the northeast corner of the Main
Quarry. Rubber-tired vehicles are able to drive on the ClosureTurf cover system without
damaging the turf and geomembrane based on the weight and frequency with which the
driving occurs. Drivability studies were performed on the ClosureTurf system for
potential sliding (shear failure), bearing capacity of the subgrade soil, and puncture
resistance. Those studies are discussed below.

The maintenance traffic that is anticipated to access the ClosureTurf cover is mainly non-
construction passenger vehicles during inspections. The drivability of the ClosureTurf
post-construction was evaluated for potential sliding (shear failure) between the
ClosureTurf components by SGI Testing Services, LLC (SGI). (Ex. 15). The post-
construction ClosureTurf cover system from bottom to top consisted of compacted
subgrade soil, 50-mil LLDPE Super Gripnet, synthetic turf and approximately one inch
of sand infill. The vehicle traffic was based upon rubber-tired construction equipment
(RTCE) with a weight of approximately 8,000 pounds (Ibs) and the load of the RTCE
evenly distributed between four tires. The potential sliding was evaluated using the peak
friction angle between the sand/synthetic turf and the Super Gripnet geomembrane. The
analysis determined that with a peak friction angle of 34 degrees and a manufacturer’s
recommended maximum slope angle of 18 degrees the factor of safety of 2.0 was
determined for the shear failure between the tire and sand/turf contact area. The factor of
safety of 2.0 determined above is greater than the minimum required static factor of safety
of 1.5 (811.205(a)). Therefore, an 8,000 pound, rubber-wheeled vehicle will not cause
shear failure between ClosureTurf components on a slope less than 18%. The maximum
slope that occurs in the regraded Main Quarry is 15% with an average slope of 7-8%. For
example, a Chevrolet Silverado 1500 Z71 with a full payload weighs about 7,200 Ibs. A
fully loaded pickup truck of this size may be used during the routine inspections of the
ClosureTurf.
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The bearing capacity of ClosureTurf was evaluated with two different studies. The first
study involved an 8,000 Ibs RTCE. To determine the worst-case scenario, the bearing
capacity was evaluated for soft soil. The previously mentioned drivability study
determined that an 8,000 Ibs vehicle without limiting the number of passes is able to drive
on ClosureTurf without causing any damage.

The second bearing capacity study was conducted using an 80 horsepower (hp) tractor
with a weight of about 11,000 Ibs and a rural fire truck with a weight of around 44,000
Ibs. A weight of 11,000 Ibs is equivalent to a 14-psi tire pressure and 44,000 lbs is
equivalent to a 55-psi tire pressure. Each tire pressure was evaluated based on 1) a range
of compacted soil types, from clay to silty sand, 2) the soil is compacted to 95% of the
standard proctor, and 3) the expected number of passes over the ClosureTurf for each
vehicle is less than 100. The number of passes over the ClosureTurf was expected to be
100 or less because the tractor is the vehicle that would be expected to assist in distributing
the sand infill and/or ArmorFill over the synthetic turf. The soil types based on the Unified
Soil Classification System (USCS) ranged from CH, high plasticity clay, to SM, silty
sand. The gravel soil type was evaluated as part of this analysis. The analysis determined
that the calculated factor of safety ranged from 5.6 to 59.1 for the 11,000 Ibs tractor (14
psi tire pressure), which exceeds the minimum factor of safety of 2.0, even if the subgrade
soil is soft. The LSQ soil type that the ClosureTurf will be placed on has been classified
as SM based on the USCS, which had a factor of safety of 59.1. The fire truck was also
evaluated in the event that it would need to access the ClosureTurf and it was necessary
to know if the compacted soil and ClosureTurf could support the weight. The analysis
determined that the calculated factor of safety ranged from 1.4 to 9.6 for the 44,000 lbs
rural fire truck (55 psi tire pressure), which exceeds the minimum factor of safety of 2.0,
except for the lowest value of 1.4, which was for high plasticity clay (USCS soil type
CH). The LSQ soil type of SM had a factor of safety of 9.6. Based on the above-discussed
analyses, the LSQ soil type of SM will have sufficient bearing capacity to support a
vehicle weight up to 44,000 Ibs. The sufficient bearing capacity of the soil will support
the necessary support vehicles as they travel across the ClosureTurf, which will prevent
vehicles from puncturing and tearing the turf and geomembrane due to sagging soils.

The drivability of ClosureTurf was also analyzed for puncture resistance. Puncture of a
geomembrane occurs either from the overburden soil or from a rocky subgrade below the
geomembrane. In the case of ClosureTurf, the puncture resistance was analyzed based on
a rocky subgrade below the geomembrane and equipment load above the geomembrane.
The analysis was performed based ClosureTurf being placed on a range of stone sizes
from 0.25 inches to 1.5 inches in size with a 10 oz/yd? geotextile placed between the
ClosureTurf and the stone. This range of stones (0.25 inches to 1.5 inches) identified the
maximum allowable equipment pressure to be 407 psi to 20.8 psi. In the case of LSQ, no
geotextile will be placed between the ClosureTurf and the CCR subgrade, the CCR
surface will be proof-rolled with a smooth-drum roller to push any stones into the CCR
and protect the geomembrane. Based on this the maximum allowable stone size
underneath the ClosureTurf is 0.5 inches with a maximum allowable equipment pressure
of 143 psi. In the case of LSQ, a particle size analysis of the CCR material determined
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that 97% of it passed the 3/8” sieve size (0.375 inches) and 100% passed the 0.5-inch
sieve size. The CCR material size is less than 0.5 inches that was determined to be the
maximum allowable size with a maximum allowable equipment pressure of 143 psi. In
the case of LSQ, the equipment that will be occasionally used on ClosureTurf is expected
to have a maximum equipment pressure up to 55 psi, which is less than the maximum
allowable pressure of 143 psi.

d. Replacement of ClosureTurf

The first ClosureTurf installation occurred in 2009 in Louisiana. Including the first
installation, none of the other ClosureTurf installations has had to replace any portions of
the ClosureTurf. As of the end of 2017, over 40 million square feet of ClosureTurf had
been installed in 18 states around the country. As of the end of 2018, ClosureTurf has
been installed in 20 states around the country.

If replacing any portion of ClosureTurf is necessary, the process is easier than replacing
portions of a traditional soil cover. If the synthetic turf or geomembrane are damaged, that
portion can be cut, removed, and a new piece installed and welded to the remaining
existing synthetic turf or geomembrane. If the geomembrane is replaced, the only extra
step is to cut and peel back the synthetic turf to expose the geomembrane. In either case,
the sand infill should be replaced as needed. Regrading would only be involved during
the replacement of ClosureTurf if settling of the subgrade occurred.

Replacing a portion of a traditional soil cover will require more work than replacing a
portion of ClosureTurf. Repairing and or replacing a portion of the traditional soil cover
will require soil being brought to the site along with construction equipment to grade and
compact the soil. Repairing and replacing a damaged portion of a traditional soil cover
will require excavating and/or regrading the damaged portion of the cover, followed by
adding additional soil, grading that soil and then seeding the soil.

e. Condition of ClosureTurf During Post-Closure Period

The condition of the ClosureTurf cover system will not change during the post-closure
period. Based on the durability and longevity data presented above, the ClosureTurf will
be in the same condition at the end of the 30-year post-closure period as it was the day of
its installation. ClosureTurf has been designed and manufactured to last well beyond a
typical 30 years of post-closure monitoring.

f. Weather Conditions (Effects of Freeze-Thaw Conditions & UV)

The GSI published White Paper #28 (Exhibit 9) that summarized a report released by the
U.S. Bureau of Reclamation (USBR) in 1996 that studied the freeze-thaw effect on
geomembranes. The USBR report studied the freeze-thaw cycle effect on 19 different
geomembrane sheet materials and 31 different seam types, consisting of seven different
resin types. The seven different resins included HDPE, which is applicable to the
geomembrane that will be used in ClosureTurf. The geomembrane sheets and seam types
experienced freeze-thaw cycles at +68 deg. F for 8 hours and then -4 deg. F for 16 hours.
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One group of sheets and seams experienced 200 freeze-thaw cycles with tensile (strength)
tests being conducted on the sheets and seams after 1, 5, 10, 20, 50, 100, and 200 cycles
were completed. The tensile tests were conducted with the sheets and seams at a
temperature of +68 deg. F. Another group of sheets and seams also experienced 200
freeze-thaw cycles with tensile (strength) tests being conducted on the sheets and seams
after 1, 5, 10, 20, 50, 100, and 200 cycles. In this case, though, the tensile tests were
conducted with the sheets and seams at a temperature of -4 deg. F. A third group of sheets
and seams experienced 500 freeze-thaw cycles but the sheets and seams were tensioned
at a constant strain during the cycling. Tensile tests were performed on this third group
after 1, 5, 10, 20, 50, 100, and 200 cycles with the specimens at a temperature of +68 deg.
F.

The results of the study for all three groups discussed above concluded the following:
e The tensile tests on the geomembrane sheets “showed no change in the peak
strength or peak elongation of any of the tested materials”.
e The shear tests on the geomembrane seams “showed no change in shear strength of
any of the tested seam materials”.
e The peel tests on the geomembrane seams “showed no change in peel strength of
any of the tested seam materials”.

As quoted from GSI’s White Paper #28, “The conclusion that the authors reached is that
there is simply “no change” in tensile behavior of geomembrane sheets or their seams
after freeze-thaw cycling. It is felt that this conclusion in the context of their study is so
impressive that it has essentially “closed the door” to further research on this specific
topic.” The authors end their white paper by stating that the answer to the question of
whether freeze-thaw cycling will affect gegomembranes and their seams is “a resounding
NO”.

In summary, the freeze-thaw cycle the ClosureTurf will experience in Joliet will not
impact its performance.

g. Effectiveness of Sand Broadcast On ClosureTurf

One of the regulatory questions was regarding the methodology to be used that will assure
a consistent infill sand layer thickness over the entire area of synthetic turf. This issue has
been successfully dealt with by the development of clear and stringent placement
specifications. Based on the developed specifications, a specified infill material will be
placed between the blades of the engineered synthetic turf after the turf is in place on top
of the geomembrane. The specified infill used at LSQ will be sand. The sand will be
placed to a uniform depth of at least 0.5-inches between the blades of the engineered
synthetic turf. The sand infill will be a medium particle size sand meeting ASTM C-33
particle size requirements for fine aggregates.

Conveyor systems and/or Express Blowers will be used to spread and place the sand infill
and on-site workers will ensure the sand infill is worked into the engineered turf between
the polyethylene fibers. The sand infill placement will not occur with snow or ice on the
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synthetic turf and care will be taken to ensure that previously installed ClosureTurf
components are not displaced or damaged during the sand infill installation. Quality
control checks of the sand infill thickness will occur at approximately 100-foot grid
intervals. This is the same process that was successfully used at other ClosureTurf
installations.

h. Runoff Conditions And Adequacy of Stormwater Management System

The geomembranes used in the ClosureTurf system are structured geomembranes that
combine a studded drain surface on the top side and spiked friction surface on the bottom
side. The studded drain surface creates a drainage system integrated into the
geomembrane for the conveyance of stormwater over the entire surface of the
geomembrane and replaces the need for a separate drainage layer or stormwater
conveyance system, such as drainage swales or channels. The synthetic turf and sand infill
allow for stormwater passing through onto the geomembrane. Stormwater flows in the
space between the geomembrane and the geotextile layer (approximately 0.125 inches),
within the 0.5-inch sand infill layer, and above the sand drainage layer at a maximum
design depth of approximately 0.75 inches, for a total maximum head of less than 2 inches.
This is superior to a traditional soil cover system because it transports the stormwater
runoff and minimizes the head on the geomembrane, which lessens the chance for
infiltration. With a traditional soil cover system on a relatively flat top area, stormwater
may saturate the final protective layer resulting in a hydraulic head of up to 24-36 inches
on the geomembrane. In the case of LSQ, the stormwater runoff on the ClosureTurf final
cover system will produce less head on the low permeability geomembrane layer, which
reduces any chance for infiltration.

Erosion of the sand infill and subsequent erosion repairs are almost non-existent based on
independent testing performed by TRI Environmental, Inc (TRI; Ex. 16). ClosureTurf was
tested by TRI in accordance with ASTM 6459 using rainfall intensities of 2, 4, and 6.5
inches per hour (in/hr). Id. These rainfall intensities correspond to about a 2-year, 24-hour
storm; about a 25-year, 24-hour storm, and about a 100-year, 24-hour storm, respectively,
for LSQ’s runoff conditions. Sand infill was not identified in the 2 in/hr and 4 in/hr rainfall
runoff and only 0.41 Ibs of sand infill was identified in the 6.5 in/hr rainfall runoff (100-
year, 24-hour storm). The total sand infill quantity used during the test was 1,130 Ibs,
which equates to a runoff loss of only 0.04%. This minimal erosion of the sand infill
demonstrates that ClosureTurf will be superior to meeting the water quality requirements
associated with controlling the 25-year, 24-hour storm and even the 100-year, 24-hour
storm. ClosureTurf will also reduce the cost and time associated with repairs associated
with erosion and improve the water quality of the stormwater runoff.

The cost and time associated with the maintenance of downstream erosion and sediment
accumulation is reduced due to the filtration qualities and minimal erosion of the sand
infill. Stormwater water quality sampling was performed at Tangipahoa Landfill in
Tangipahoa Parrish, LA to compare an area of soil covered with a standard Subtitle D soil
cover system and an area of material covered with ClosureTurf. The turbidity of the
stormwater runoff from the ClosureTurf area was 97% less compared to the turbidity of
the traditional soil cover area (11 NTU vs. 371 NTU, respectively). The total suspended
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solids (TSS) concentration for the ClosureTurf stormwater runoff was over 99% less than
the traditional soil cover stormwater runoff TSS concentration (<4 mg/L vs 349 mg/L,
respectively). See EX. 17.

If necessary, ArmorFill will be placed on the sand infill at the locations where the erosion
potential is the greatest. These areas will be the west slope of the Main Quarry, the east
slope of the Main Quarry, and the locations where the extraction systems discharge.
ArmorFill will also be used over a 100-foot radius around the discharge pipes to prevent
any sand infill migration during storm events. ArmorFill is a polymer emulsion based on
the sand infill specifically designed to bind the sand infill and prevent its migration during
rain events. The ArmorFill will prevent erosion of the sand infill for flow rates up to 16
cubic feet per second (cfs) based on testing performed by TRI in 2015. (Ex. 20). ArmorFill
was also tested against different rainfall intensities and only 0.01% of the sand infill was
observed in the runoff from a rainfall intensity of 6 in/hr. Erosion testing was performed
on the sand infill without ArmorFill, and that testing indicated that 0.04% of the sand infill
was observed in the runoff from a rainfall intensity of 6 in/hr. The use of ArmorFill
reduces the runoff of the sand infill by 75%. (Ex. 18).

Earthen berms are located on the north, east and south rims of the Main Quarry and serve
for both visual screening and partial run-on control. The berms are 3 to 5 feet high and
adjoin the shoulders of both Patterson and Brandon Roads, except where gate access is
provided. The berms control surface water run-on in these areas, but run-on does occur
from local areas just south of the Main Quarry and from the West Filled Area into the
Main Quarry. The storage capacity of the Main Quarry is more than enough to handle and
control any offsite run-on. All of the water reaching the Main Quarry ultimately is
discharged to the Des Plaines River in accordance with Midwest Generation’s NPDES
permit. The West Filled Area is graded to drain into the Main Quarry.

i. Settlement and Ponding

The CCR will be compacted to stabilize it prior to placement of the final cover system
and to reduce the potential for future settling. Due to the sandy composition of the CCR,
most settlement will occur during regrading and compaction. Time dependent settling of
the CCR should be insignificant and calculations completed for preparation of this plan
indicate that settlement of the final cover is estimated to be about 1 inch.

All the precipitation the enters the Main Quarry will be discharged through the existing
discharge pipes that exit the Main Quarry into the North Quarry settling pond. There are
two discharge pipes, each one is 20 inches in diameter, and combined they are sized to
prevent ponding of stormwater runoff that may be expected during a 100-year, 24-hour
storm event.

j. Biological Concerns (Mold & Mildew)

Biological concerns are not expected to be an issue with the ClosureTurf system. The
materials used to construct the ClosureTurf geomembrane and synthetic turf are not prone
to growing mold or mildew and the sand infill will be aerated due to its particle size,
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which will prevent mold and mildew growth. The proprietors of ClosureTurf were not
aware of biological issues occurring at any of the existing ClosureTurf installations.

k. Slope Stability

The geomembrane will be covered with engineered synthetic turf. The engineered
synthetic turf replaces the need for an erosion layer and vegetation while providing a
natural look and feel of grass and protecting the geomembrane from extreme weather. The
engineered synthetic turf is dimensionally stable, has a high interface friction angle, gives
the appearance of grass, is almost maintenance free and is resistant to extreme weather,
UV light, and heat. The turf is manufactured to be stable regardless of which direction it
is being pulled or moved. Interface direct shear testing performed by SGI in 2010 (Ex.
21), determined that shear failure will occur on the underlying slope before it would occur
between the engineered turf and the geomembrane.

Calculations were performed using the proposed slopes that range from 2.2% to 14.7% to
evaluate the static safety factor and the seismic safety factor for the final cover system.
The factor of safety against slope failure for static loading conditions was determined to
range from 2.2 for a slope of 14.7% to 14.7 for a slope of 2.2%, easily exceeding the
minimum required static safety factor of 1.5. The factor of safety for dynamic loading
conditions ranges from 1.4 to 9.1, which exceeds the minimum required seismic safety
factor of 1.3.

The geomembranes used in ClosureTurf are structured geomembranes that combines a
studded drain surface on the top side and spiked friction surface on the bottom side. The
proprietary geomembrane design developed by AGRU America that will be specified in
the LSQ design is called MicroDrain which is constructed of 50 mil HDPE. The studded
drain surface creates a drainage system integrated into the geomembrane for the
conveyance of stormwater over the entire surface of the geomembrane and replaces the
need for a separate drainage layer or stormwater conveyance system, such as drainage
swales or channels. The drainage surface design keeps the conveyance of stormwater off
the top of the sand infill minimizing the potential of the engineered turf sliding and the
sand infill being washed away. The spiked friction surface has spikes spaced in a
deliberate pattern that provides an interface friction and a factor of safety against sliding
on slopes. The spiked friction surface resists the shear failure that can occur with a
traditional soil cover. At LSQ, the slopes were designed in a way as to minimize the
potential for shear failure.
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BEFORE THE ILLINOIS POLLUTION CONTROL BOAi{D
IN THE MATTER OF:

COMPANY FOR ADJUSTED STANDARD (Adjusted Standard)

)

)
PETITION OF COMMONWEALTH EDISON ) AS
)

FROM: 35 ILL. ADMIN. CODE 811.814 )

PETITION FOR ADJUSTED STANDARDS FROM_
CERTAIN REGULATIONS GOVERNING EXISTING LANDFILLS

Commonwealth Edison Company ("Edison") files this adjusted standard
petition to request relief from certain of the solid waste landfill standards in 35 Ill.
Admin. Code Parts 811-815 (collectively "landfill regulations") that would otherwise
apply to the Joliet/Lincoln Quarry Site, IEPA Site # 1978090001 ("Lincoln Quarry" or
the "Site"). Pursuant to sections 27 and 28.1 of the Illinois Environmental Protection
Act ("Act") [415 ILCS §§ 5/27-5/28] and 35 Ill. Admin. Code part 106, Subpart G,
Edison petitions the Board to promulgate adjusted standards for the Site that would
modify the following generally applicable standards governing landfill operatiqns:
(1) the standard prescribing a leachate collection and management system; (2) the
groundwater moﬁitoring requirements for certain inorganic and organic constituents;
(3) the standards for location of monitoring wells; (4) the zone of atienuation standards
applicable to the Site; (5) the standard prescribing final cover for the Main Quarry; and
(6) miscellaneous additional s;andards that factually do not apply to the mode of
operation conducted at the Site.

This petition sets forth the factual and legal bases for Edison's requests.

In accordance with 35 Ill. Admin. Code § 106.706, exhibits 1 through 3 provide
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affidavits of David P. Rubner (Commonwealth Edison Company), Robert P. Kewer
and Farrukh M. Mazhar (Harza Engineering Company), and Robert G. Otto in Support
of the Company's Petition for Adjusted Standards. Edison waives a hearing on this
petition pursuant to 35 Ill. Admin. Code § 106.705().

I INTRODUCTION.

The Lincoln Quarry Site! is located % mile south of the Des Plaines
River in unincorporated Will County, southwest of the City of Joliet, Illinois and
adjacent to two of Edison's coal-fired generating stations, Joliet Stations 9 and 29. The

_ Site consists of two former dolomite quarries comprising three units: the Main Quarry;
the North Quarry; and the West Filled Area. At various times, Edison has leased and
operated the Main Quarry and the West Filled Area as facilities in which it places
bottom ash and slag from the Joliet Stations.

The Joliet Stations generate flyash, bottom ash, and slag as byproducts
of the coal burning process. The flyash? from both stations is captured by electrostatic
precipitators and is transported off-site for recycling or disposal. ?lyash is mot placed
in the Maiﬂ Quarry, nor does Edison seek permission for such placement.> This

petition does not concern the handling of flyash.

1 As used in this petition, the phrase "Lincoln Quarry Site” or "Site" is equivalent to
the Facility Boundary depicted on the Site Plan Map, Attachment GID-1, Volume I
Edison's Application. See Exhibit 13.

2 Flyash--the coal combustion byproduct that is discharged into Edison's powerplant
stack--collects in electrostatic precipitators.

3 As discussed below, flyash historically was placed in the West Filled Area.
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Prior to 1975, Edison disposed‘ of its flyash and bottom ash from the
Joliet Stations in the West Filled Area. When disposal in that area ceased, the Area
was leveled to grade on three sides and vegetated with Illinois prairie grass. The east
wall of the West Filled Area opens on the Main Quarry.

Beginning in 1975, 'the bottom ash and slag from the Joliet Stations were
mixed with water from the Des Plaines River and sluiced to the Main Quarry. At the
urging of the Illinois Environmental Protection Agency ("IEPA" or the "Agency"),
Edison received a permit to operate the Main Quarry as a landfill for coal combustion
wastes in 1976. Based on recent operating experience, Edison annually has deposited
between 11,000 and 34,000 tons of bottom ash and slag in the Quarry. The annual
deposition rate in the future will vary depending upon the amount of electricity
produced by the Joliet Stations. At current dr comparable rates of deposition, the Main
Quarry has the capacity to receive ash wastes from the Joliet Stations well beyond the
expected useful life of those Stations.

The sluice water from the Main Quarry drains by gravity into the North
Quarry settling pond. Edison pumps the water from this pond into the Des Plaines
River pursuant to NPDES permit No. 1L0002216. This drainage and pumping
maintains the water level in the Main Quarry below the level of the surrounding natural |
water table.

In September 1990, the IPCB promulgated new regulations that impose
more stringent design and operating requirements on existing nonhazardous waste

landfills. See 35 Ill. Admin. Code Parts 810-815. Under these new regulations,
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operators of existing landfill facilities were required to send a notification to the
Agency describing the facility, estimating the facility's anticipated date of closure, and
indicating which of the new standards apply to the facility. 35 Ill. Admin. Code

§ 814.103. Edison originally notified the Agency that it intended to close the Quarry
by September 18, 1997; however, the Quarry's significant capacity prompted Edison to
amend its notification to extend closure beyond that date.

After providing notice, Edison was also required to file an application
for a significant modification to its Lincoln Quarry permit by September 14, 1994, or
by an earlier date specified by the Agency. 35 Il Admm Code § 814.104 (b)-(c).
The Agency requested Edison's application by May 15, 1994. Edison filed its
application on May 13, 1994 and amended that application, based on Agency
comments, on July 12, 1994 *

Because Edison intends to operate Lincoln Quarry as a coal combustion
waste monofil beyond 1997, the Company's application was required to show that the
Quarry would satisfy the standards applicable to existing landfills in 35 Ill. Admin.
Code Part 814, subpart C. As Edison's application indicates, however, Lincoln Quarry
cannot satisfy some of these standards. For this reason, Edison filed a petition for site-
specific relief with the Board on October 17, 1994. "In the Matter of Petition of

Commonwealth Edison Company to Designate the Joliet/Lincoln Quarry Site as a

4 A copy of the amended application is attached as Exhibit 13 to this Petition. See Volumes
I-1l1, "Commonwealth Edison Company Application for Significant Permit Modification:
Joliet/Lincoln Quarry Ash Landfill," prepared by Harza Environmental Services (May 1994)
("Edison Application”).
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Surface Impoundment or, in the Alternative, for Site-Specific Rulemaking"

R 94-30 ("Rulemaking Petition"). That Rulemaking Petition requested relief from the
standards listed on p.1-2 of this Adjusted Standard Petition, as well as from the
groundwater quality standards contained in 35 Ill. Admin. Code § 811.320(a) and

§ 620.440(b).

Prior to the hearing date established on the Rulemaking Petition, Edison
and IEPA agreed on an approach to address elevated concentrations of constituents in
Site groundwater. IEPA has agreed, in the operating permit to be issued to the Site, to
designate the Lincoln Quarry Site from the downgradient waste boundary to the
conespondmg Site boundary as a groundwater management zone ("GMZ"), pursuant to

~ 351I1l. Admin. Code § 620.250. In connection with that designation, IEPA will require
Edison to implement a groundwater monitoring program within the GMZ as well as
certain institutional contrpls.

Based on that agreement, Edison no longer requires relief from the

groundwater quality standards contained in 35 Ill. Admin. Code § 811.320(a) and
§ 620.440(b). However, Edison still must obtain relief from the other standards that
were part of the loriginal Rulemaking Petition because those standards cannot rationally
be applied to Eéison's operations in the Main Quarry or because they would require
Edison structurally to modify the Main Quarry in technically and economically |

irnpracticable ways for questionable environmental benefit. This Petition for Adjusted
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Standard presents Edison's modified request for relief.’

The'physical features and limitations of the existing Quarry, as well as

its past and present use, account for both Edison's inability to comply fully with the

new regulations and the minimal environmental impact resulting from less than full

compliance. The most important facts bearing on the requested relief are as follows:

o

The Main Quarry, which has been used for disposal of combustion
byproducts since about 1975, was formerly a 43-acre unlined Quarry
with walls and a base consisting of fractured dolomite. The floor of the
Main Quarry is well below the level of the local groundwater table,
prompting groundwater to flow from the surrounding areas into the
Main Quarry. Even if Edison halted its sluice operations, the Main
Quarry would continue to contain water. The level of that water would
depend upon whether Edison continued to operate its water management
system at the Site.

The Quarry currently employs a water management system that reduces
the Quarry water level below the natural water table. This system

~ assures that the Main Quarry acts predominantly as a groundwater

discharge zone, rather than as a source of groundwater recharge. It is
technically difficult and economically infeasible for Edison to install any
other type of water management system. It would be impracticable to
line the landfill. Moreover, given that the Main Quarry is an excavation
into fractured dolomite, it is technically difficult and economically
infeasible to install a leachate collection system of the type commonly
installed at lined landfills or landfills excavated into relatively low-
permeability strata.

The terrain around Lincoln Quarry physically limits the locations where
Edison can install monitoring wells. Edison is unable to establish a
network of wells at distances of 100 feet from the edge of Lincoln
Quarry. Nevertheless, an alternative groundwater monitoring well
network established by the Agency after consultation with Edison would
be sufficient to detect any potential impact on groundwater by disposal

5 Edison was unable to request relief under the adjusted standard process when filing its
Rulemaking Petition because of the specific requirements for adjusted groundwater standards.
See 35 Ill. Admin Code § 811.320(b). Since Edison no longer requires adjustment of these

groundwater standards, Edison has filed its petition under the Adjusted Standards process.
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operations because the Quarry is unlined, waste disposed in the Quarry
is uniform, and potential constituents in the groundwater do not attenuate
before reaching the monitoring well system.

Although the ash that Edison places in the Main Quarry contains salts,
certain metals, other inorganic constituents, and trace amounts of non-
toxic organic matter, it contains none of the organic constituents for
which drinking water or other groundwater quality standards have been
established. Thus, it is unnecessary for Edison to monitor groundwater
downgradient from the Quarry for organic constituents.

The groundwater constituents attributable to the Site occur naturally, are
not carcinogens, are not bioaccumulative, and are among the least toxic
of the constituents for which groundwater protection standards exist.
Ash disposal activities occurring over the past 30 years apparently have
increased groundwater concentrations for certain constituents above
background levels at the Quarry. Because Edison operates the Quarry as
a monofill, disposing only coal combustion waste, these constituent
concentrations have stabilized and, if anything, will decrease over time.
However, the fractured flow hydrogeology at the Site results in little or
no attenuation of these constituent concentrations in groundwater. For
these reasons, it is environmentally sound and practical to establish the
compliance boundary, or the edge of the zone of attenuation, at the
downgradient boundary for the Site. The groundwater downgradient of
the Quarry discharges entirely to a segment of the Des Plaines River that
complies with the applicable water quality standards and groundwater
discharges to the River in the vicinity of the Main Quarry do not cause a
measurable increase in the concentration of any constituent in the River.

Before the Main Quarry reasonably and effectively could be capped, the
level of the settled ash in the Quarry must exceed the maximum
predicted level of the local water table plus an additional amount
calculated to provide an ample margin of safety for the cap. Only at this
point would the wastes in the Quarry adequately support any type of cap.
At current rates of ash disposal, the Joliet Stations would close at the
end of their useful lives well before the level of settled ash in the Quarry
rose above the necessary level.

Many of the standards for existing landfills were formulated to regulate
units that accept dry waste for disposal in engineer cells, rather than to
address the sluicing of ash waste into a former dolomite quarry.
Consequently, Edison requests a finding from the Board that the
standards and management practices listed on Attachment A do not apply

to Lincoln Quarry.
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As described below in more detail, Edison believes that these facts
justify its request for relief from certain of the existing landﬁ}l standards that rationally
cannot be applied to the Main Quarry. IEPA has indicated that it will address some of
Edison's concerns during the landfill pérmit modification process; however, the
Agency currently may not have the regulatory authority to modify all of the standards
that must be altered to account for the unique nature of the Site. Accordingly, Edison.
has filed this adjusted standard petition to resolve remaining issues.

II. ADJUSTED STANDARDS FOR THE LINCOLN QUARRY SITE.

The generally applicable landfill standards that govern existing dry
landfills in Illinois clearly do not apply to the wet ash handling operations conducted by
Edison at the Site. Moreover, Edison's proposed adjusted standards, described below,
create a preservation, monitoring, and control network that protects the environment
while avoiding advcrse en