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1.0 EXECUTIVE SUMMARY

Illinois Power Generating Company (IPGC) submits this request to the U.S. Environmental Protection
Agency (EPA) for approval of a site-specific alternative deadline to initiate closure pursuant to 40 C.F.R.
§ 257.103(f)(2) —“Permanent Cessation of a Coal-Fired Boiler(s) by a Date Certain”— for the Primary
Ash Pond located at the Newton Power Station (Newton) in Illinois. The Primary Ash Pond is a 404-acre
CCR surface impoundment used to manage CCR and non-CCR wastestreams at Newton. As discussed
herein, the remaining boiler at the station will cease coal-fired operation no later than July 17, 2027, and
the impoundment will complete closure no later than October 17, 2028. Therefore, IPGC is requesting an
extension pursuant to 40 C.F.R. 8 257.103(f)(2) so that the Primary Ash Pond may continue to receive CCR
and non-CCR waste streams after April 11, 2021, and complete closure no later than October 17, 2028.
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2.0 INTRODUCTION

Newton is a 615-megawatt coal-fueled electric generating station near Newton, Illinois. Unit 1 remains in
operation; however, Unit 2 was retired in 2016. Unit 1 is scheduled to cease coal-fired operation no later
than July 17, 2027. The Newton facility includes two CCR units: the Primary Ash Pond that is the subject
of this demonstration, and CCR Landfill 2. Newton uses the 404-acre Primary Ash Pond, which was
constructed in 1977, to manage sluiced bottom ash, fly ash, economizer ash, and mill rejects, as well as
non-marketable dry fly ash and non-CCR wastewaters. Fly ash is typically collected dry and either hauled
offsite for beneficial use or disposed of in the Primary Ash Pond; however, there are certain operating
conditions, typically associated with silo maintenance activities that require use of the hydrovactor to sluice
fly ash to the impoundment. The various non-CCR wastewaters received originate from the coal pile runoff
pond, oil water separator, wastewater sump (including ash hopper overflows, air heater wash water, boiler
blowdown, boiler wash, other non-chemical metal cleaning and miscellaneous plant drains and sumps),
water treatment building sump (including microfilter backwash, reverse osmosis reject, demineralizer
regeneration flows, and condensate polisher regeneration flows), polisher pre-coat sump, and miscellaneous
stormwater sources (including overflow from Lake Jake which does not receive any process flows). A site
plan is provided in Appendix A, and the plant water balance diagram is included in Appendix B. Note that

Lake Jake is not depicted on the water balance diagram.

On April 17, 2015, the Environmental Protection Agency (EPA) issued the federal Coal Combustion
Residual (CCR) Rule, 40 C.F.R. Part 257, Subpart D, to regulate the disposal of CCR materials generated
at coal-fueled units. The rule is being administered under Subtitle D of the Resource Conservation and
Recovery Act (RCRA, 42 U.S.C. § 6901 et seq.). On August 28, 2020, the EPA Administrator issued
revisions to the CCR Rule that require all unlined surface impoundments to initiate closure by April 11,
2021, unless an alternative deadline is requested and approved. 40 C.F.R. § 257.101(a)(1) (85 Fed. Reg.
53,516 (Aug. 28, 2020)). Specifically, owners and operators of a CCR surface impoundment may continue
to receive CCR and non-CCR wastestreams if the facility will cease operation of the coal-fired boiler(s)
and complete closure of the impoundments within certain specified timeframes. 40 C.F.R. § 257.103(f)(2).
To qualify for an alternative closure deadline under § 257.103(f)(2), a facility must meet the following four

criteria:

1. §257.103(f)(2)(i) — No alternative disposal capacity is available on-site or off-site. An increase in
costs or the inconvenience of existing capacity is not sufficient to support qualification.
2. §257.103(f)(2)(ii) - Potential risks to human health and the environment from the continued

operation of the CCR surface impoundment have been adequately mitigated:;
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3. §8257.103(f)(2)(iii) - The facility is in compliance with the CCR rule, including the requirement
to conduct any necessary corrective action; and
4. §257.103(f)(2)(iv) - The coal-fired boilers must cease operation and closure of the impoundment
must be completed within the following timeframes:
a. For a CCR surface impoundment that is 40 acres or smaller, the coal-fired boiler(s) must
cease operation and the CCR surface impoundment must complete closure no later than
October 17, 2023.
b. For a CCR surface impoundment that is larger than 40 acres, the coal-fired boiler(s) must
cease operation, and the CCR surface impoundment must complete closure no later than
October 17, 2028.

Section 257.103(f)(2)(v) sets out the documentation that must be provided to EPA to demonstrate that the
four criteria set out above have been met. Therefore, this demonstration is organized based on the
documentation requirements of 8§ 257.103(f)(2)(v)(A) — (D).
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3.0 DOCUMENTATION OF NO ALTERNATIVE DISPOSAL CAPACITY

To demonstrate that the criteria in § 257.103(f)(2)(i) has been met, the following provides documentation
that no alternative disposal capacity is currently available on-site or off-site for each CCR and non-CCR
wastestream that IPGC seeks to continue placing into the Primary Ash Pond after April 11, 2021. Consistent
with the regulations, neither an increase in costs nor the inconvenience of existing capacity was used to
support qualification under this criteria. Instead, as EPA explained in the preamble to the proposed Part A
revisions, “it would be illogical to require [] facilities [ceasing power generation] to construct new capacity
to manage CCR and non-CCR wastestreams.” 84 Fed. Reg. 65,941, 65,956 (Dec. 2, 2019). EPA again
reiterated in the preamble to the final revisions that “[i]n contrast to the provision under § 257.103(f)(1),
the owner or operator does not need to develop alternative capacity because of the impending closure of
the coal fired boiler. Since the coal-fired boiler will shortly cease power generation, it would be illogical to
require these facilities to construct new capacity to manage CCR and non-CCR wastestreams.” 85 Fed.
Reg. at 53,547. Thus, new construction or the development of new alternative disposal capacity was not

considered a viable option for any wastestream discussed below.

3.1 Site-Layout and Wastewater Processes

The Primary Ash Pond receives all CCR sluice flows and a majority of the non-CCR wastewater flows
onsite before discharging to the Secondary Pond and eventually to Newton Lake. The remaining plant
process flows (non-contact cooling water) are routed through the Cooling Basin or Construction Runoff
Pond, as shown on the water balance diagram in Appendix B. Sewage treatment flows and intake screen
backwash are discharged to Newton Lake. The other onsite impoundments (Coal Pile Runoff Pond, Cooling
Basin, Lake Jake, landfill ponds, the Secondary Pond, and Construction Runoff Pond) are not authorized
to receive the CCR material and are not large enough to independently treat the total volume of the plant
process water flows. The existing, active on-site landfill operates with one open landfill cell (Ash Landfill
2 on Figure 1). The existing landfill cell is substantially filled with CCR with limited long-term available
airspace (less than one year of capacity) to accept an increased volume of CCR for disposal. A separate
landfill cell (Ash Landfill 3) was constructed for the disposal of gypsum materials from the plant scrubber
system, but the scrubber was ultimately not installed at Newton and the landfill cell was never placed into
operation and therefore is currently inactive. Since the cell has been inactive for several years and having
never been placed into service, it is currently unusable due to deterioration of the landfill cell freeze
protection layer, and damage to the leachate collection system and cell separation tie-in berm. Neither
landfill cell can accept sluiced materials and they are not currently permitted to receive bottom ash material

(only fly ash and gypsum).
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3.2 CCR Wastestreams
IPGC evaluated each CCR wastestream placed in the Primary Ash Pond at Newton. For the reasons

discussed below in Table 3-1, each of the following CCR wastestreams must continue to be placed in the

Primary Ash Pond due to lack of alternative capacity both on and off-site.

Table 3-1: Newton CCR Wastestreams

CCR
Wastestreams

Estimated
Average
Flow
(MGD)

Alternative

Disposal Capacity

Currently
Available?
YES/NO

Details

Bottom Ash
Sluice (includes
economizer ash

and non-CCR

mill rejects)

2.3

NO

Alternative capacity is not currently available on or off-site
and would have to be developed. Alternative capacity
would need to be designed, permitted, and installed. Off-
site alternative capacity would include development of
on-site temporary tanks to support transport of sluice
material offsite for disposal. Refer to the discussion below
for a more detailed evaluation on the development of
alternative capacity.

Dry Fly Ash

NA (Dry)

~27,500
tons/year
based on
2019 rates

Limited

The fly ash is initially collected dry, conditioned, and
either sent off-site for beneficial reuse or placed in the
Primary Ash Pond or landfill.

The conditioned fly ash placed in the Primary Ash Pond
will facilitate pond closure in the near future. This
beneficial reuse of the fly ash will be reflected in the final
pond closure plan.

As discussed above, the active on-site landfill operates
with one open landfill cell. The existing cell is nearly full,
with less than one year of capacity available. The inactive
landfill cell is not currently operational and would require
extensive work before waste placement could begin.

Currently, off-site alternative capacity is not available as
discussed below.

Fly Ash Vacuum
(Hydrovactor)

14

NO

This flow is used to create a vacuum through the cyclone
separators that remove the dry fly ash. This water must
continue to be routed to the Primary Ash Pond as there is
no other vacuum source available onsite to remove fly
ash from the unit and no other ponds are large enough to
treat these surges of water or receive any potential CCR
carryover.

Alternative capacity would need to be designed,
permitted, and installed. Off-site alternative capacity
would include development of on-site temporary tanks to
support transport of sluice material offsite for disposal.
Refer to the discussion below for a more detailed
evaluation on the development of alternative capacity.
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Alternative
Estimated | Disposal Capacity
Average Currently
CCR Flow Available?
Wastestreams (MGD) YES/NO Details

The sluicing system is used as a back-up to the dry
system during maintenance of that equipment or to empty
Fly Ash Sluice Intermittent NA the silos for maintenance at those locations. IPGC will
cease sluicing fly ash to the Primary Ash Pond by April

11, 2021.

IPGC evaluated the following on-site and off-site alternative capacity options for these CCR wastestreams:

e Bottom ash sluice (2.3 MGD):

0 On-site alternative capacity is currently not available and would need to be developed. The
Coal Pile Runoff Pond, Cooling Basin, Lake Jake, landfill ponds, Secondary Pond, and
Construction Runoff Pond are not CCR surface impoundments and cannot receive CCR
material.

0 Development of on-site alternative capacity would require the design, permitting, and
installation of a new treatment system including CCR ponds, clarifiers, and/or storage tank(s),
to provide the necessary retention time to meet the NPDES permit limits. The environmental
permitting would include a modification to the current individual NPDES permit (to allow for
the rerouting of this wastestream to another outfall), a general NPDES stormwater
construction permit (includes threatened and endangered species and historic preservation
assessments), a construction & operating permit under the Illinois CCR rule (35 IAC 845),
and a Stormwater Pollution Prevention Plan (SWPPP) at a minimum which would require a
minimum of three years to implement.

o Off-site alternative capacity is currently not available and would need to be developed.
Developed off-site alternative capacity would consist of both temporary on-site wet storage
(frac tanks) and off-site transportation via tanker trucks. With an average daily flow of 2.3
MGD of sluice water, approximately 110 frac tanks and 307 daily tanker trucks (~7,500
gallons per truck to maintain DOT weight restrictions) would be required, if a local publicly
owned treatment works (POTW) could be identified to receive it. The daily tanker truck
traffic would result in increased potential for safety and noise impacts and further increases in
fugitive dust, greenhouse gas emissions and carbon footprint which may require a Prevention
of Significant Deterioration (PSD) permit and modification under the Clean Air Act Permit

Program if the calculated increases in emissions are over the PSD limits. Setting up
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arrangements for a local POTW to accept the wastewater would prove to be difficult since
this amount of wastewater would most likely upset their treatment systems causing them to
exceed their NPDES discharge limits. The potential for leaks/spills from the tank system or
transportation of the wastewater offsite does exist. Furthermore, the temporary wet storage
needed to accommodate off-site disposal would require reconfiguration, design, installation,
and associated environmental permitting which would require a minimum of two years to
implement. For all of these reasons, IPGC has determined that offsite disposal is not feasible
for these flows at Newton.

e Dry fly ash (Approx. 27,500 tons/year handled dry in 2019):

o Limited on-site alternative capacity is currently available, therefore additional on-site
capacity would need to be developed.

0 On-site alternative capacity would require the design, permitting, and installation of a new
CCR unit or improvements to the existing inactive landfill cell (Ash Landfill 3, which must
meet the criteria for a new CCR landfill and collect the necessary groundwater data before
being placed into service). The environmental permitting would include a general NPDES
stormwater construction permit (includes threatened and endangered species and historic
preservation assessments), a construction & operating permit under the Illinois CCR rule (35
IAC 845), and a SWPPP at a minimum. Based on our experience with environmental
permitting, this effort could require three to four years.

o Off-site alternative capacity is currently not available and would need to be developed.
Developed off-site alternative capacity for fly ash would consist of off-site transportation to a
contracted landfill. The fly ash is normally conditioned (@ 10% moisture) in an on-site pug
mill due to fugitive dusting concerns. This low-sulfur Powder River Basin Class C fly ash
develops cementitious characteristics when conditioned with water rather quickly. Because of
this, off-site transportation must be limited to less than a one-hour haul time, or within 40
miles of the station, to prevent the fly ash from setting up and hardening and causing adverse
disposal / unloading issues at the offsite landfill. There is one offsite landfill within
approximately 40 miles of the station (see Figure 2 in Appendix A) who has confirmed they
cannot accept Newton’s fly ash. Off-site alternative capacity would consist of off-site
transportation utilizing approximately 6 trucks daily. The daily truck traffic would result in
increased potential for safety and noise impacts and further increases in fugitive dust,
greenhouse gas emissions and carbon footprint which may require a PSD permit and
modification under the Clean Air Act Permit Program if the calculated increases in emissions

are over the PSD limits.
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e Fly Ash Vacuum (Hydrovactor) (1.4 MGD):

o Similar to the Bottom Ash Sluice flows, development of on-site alternative capacity would
require the design, permitting, and installation of a new treatment system including CCR
ponds, clarifiers, and/or storage tank(s), to provide the necessary retention time to meet the
NPDES permit limits as well as necessary volume to allow operation of the cyclone
separators. The environmental permitting would require a minimum of three years to
implement.

o0 Developed off-site alternative capacity would consist of both temporary on-site wet storage
(frac tanks) and off-site transportation via tanker trucks. With an average daily flow of 1.4
MGD of sluice water, approximately 67 frac tanks and 187 daily tanker trucks (~7,500
gallons per truck to maintain DOT weight restrictions) would be required, if a local POTW
could be identified to receive it. The daily truck traffic would result in increased potential for
safety and noise impacts and further increases in fugitive dust, greenhouse gas emissions and
carbon footprint which may require a PSD permit and modification under the Clean Air Act
Permit Program if the calculated increases in emissions are over the PSD limits. Setting up
arrangements for a local POTW to accept the wastewater would still prove to be difficult
since this amount of wastewater would most likely upset their treatment systems causing
them to exceed their NPDES discharge limits. The potential for leaks/spills from the tank
system or transportation of the wastewater offsite does exist. Furthermore, the temporary wet
storage needed to accommodate off-site disposal would require reconfiguration, design,
installation, and associated environmental permitting which would require a minimum of two
years to implement. For all of these reasons, IPGC has determined that offsite disposal is not
feasible for these flows at Newton.

As stated previously, because IPGC has elected to pursue the option to permanently cease coal-fired
operation of the remaining boiler at the station by no later than July 17, 2027, developing alternative
disposal capacity is “illogical,” to use EPA’s words, and also counterproductive to the work to cease coal-
fired operation of the boiler and close the impoundment. As long as IPGC continues to wet handle the ash
materials, there are no other onsite CCR impoundments available to receive and treat these flows and it is
not feasible to dispose of the wet-handled material offsite. As EPA explained in the preamble of the 2015
rule, it is not possible for sites that sluice CCR material to an impoundment to eliminate the impoundment
and dispose of the material offsite. See 80 Fed. Reg. 21,301, 21,423 (Apr. 17, 2015) (“[W]hile it is possible

to transport dry ash off-site to [an] alternate disposal facility that is simply not feasible for wet-generated
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CCR. Nor can facilities immediately convert to dry handling systems.”). As a result, the conditions at

Newton satisfy the demonstration requirement in § 257.103(f)(2)(i).

Consequently, in order to continue to operate and generate electricity, Newton must continue to use the
Primary Ash Pond to manage the CCR wastestreams discussed above. Accordingly, the dry fly ash materials
that cannot be sold must continue to be placed in either the Newton Primary Ash Pond or in the limited

space available in the onsite CCR landfill due to lack of alternative capacity both on and off-site.

3.3 Non-CCR Wastestreams
IPGC evaluated each non-CCR wastestream placed in the Primary Ash Pond at Newton. For the reasons
discussed below in Table 3-2, each of the following non-CCR wastestreams must continue to be placed in

the Primary Ash Pond due to lack of alternative capacity both on and off-site.

Table 3-2: Newton Non-CCR Wastestreams

Alternative
Disposal
Estimated Capacity
Average Currently
Flow Available?
Non-CCR Wastestreams (MGD) YES/NO Details
Unit 1 Oil Water Separator 0.01 NO
Wastewater Sump (including Air Heater
Wash, Boiler wash, other non-chemical Currently, alternative capacity is not
metal cleaning wastewaters, ash hopper 3.35 NO available nor is there a feasible option
overflow, boiler sumps, boiler blowdown, for all these wastestreams as
and miscellaneous plant drains) discussed below.
Water Treatment Building Sump On-site alternative capaci'gy would
(including microfilter backwash, RO need to be designed, permitted, and
Reject, demineralizer regeneration flows, 0.09 NO installed.
condensate polisher regeneration flows, Off-site alternative capacity would
and precoat sump) include development of on-site
temporary tanks and transporting of
Stormwater (including Lake Jake and Intermittent this sluice material offsite for disposal.
Coal Pile Runoff Pond [including Rotary (7.43 for NO
Car Dumper Sump and Coal handling 10-year, 24-
equipment wash water] Overflow) hour storm)

IPGC evaluated on-site and off-site alternative capacity options for these non-CCR wastestreams. The

existing non-CCR impoundments onsite include:

e The Coal Pile Runoff Pond, which is undersized to provide full treatment of the flows currently

routed to it and does not have a permitted outfall but only forwards flow to the Primary Ash Pond
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e The Cooling Basin, Lake Jake, and the Construction Runoff Pond, which are only permitted to
receive and discharge non-contact cooling water or site stormwater

e The landfill ponds, which receive stormwater runoff from the site landfills, are located
approximately 1 mile away from the end of the current piping routed to the Primary Ash Pond

e The Secondary Pond, which currently only receives overflow from the Primary Ash Pond and is
located approximately 1.25 miles away from the end of the current piping routed to the Primary
Ash Pond

Development of on-site alternative capacity would require the design, permitting, and installation of a new
treatment system including the addition of sumps, pumps, power supplies, and permit modifications to
reroute the flows to new or existing non-CCR ponds, clarifiers, and/or storage tank(s) to provide the
necessary retention time for TSS removal to meet the NPDES permit limits. The environmental permitting
would include a modification to the current individual NPDES permit (to allow for the rerouting of these
wastestreams to another outfall), general NPDES stormwater construction permit (includes threatened and
endangered species and historic preservation assessments), a construction & operating permit, and a

SWPPP at a minimum which would require a minimum of three years to implement.

Development of off-site alternative capacity would consist of both temporary on-site wet storage (frac
tanks) and off-site transportation via tanker trucks assuming a local POTW could be identified to receive
these streams. The required daily frac tanks and tanker trucks (~7,500 gallons per truck to maintain DOT
weight restrictions) for each wastestream during each sluicing event is provided in Table 3-3. The daily
tanker truck traffic would result in increased potential for safety and noise impacts and further increases in
fugitive dust, greenhouse gas emissions and carbon footprint which may require a PSD permit and
modification under the Clean Air Act Permit Program if the calculated increases in emissions are over the
PSD limits. Setting up arrangements for a local POTW to accept this wastewater could prove to be difficult
if this amount of wastewater would upset their treatment systems, causing them to exceed their NPDES
discharge limits. IPGC is continuing to have discussions with local POTW?’s to determine if they have the
capacity and the infrastructure to handle these daily volumes of wastewater. This will also include efforts
to characterize the wastestreams. IPGC will update EPA in forthcoming progress reports if offsite disposal
capacity becomes available. The potential for leaks/spills from the tank system or transportation of the
wastewater offsite does also exist. Furthermore, the temporary wet storage needed to accommodate off-site
disposal would require reconfiguration, design, installation, and associated environmental permitting which
would require a minimum of two years to implement. For all of these reasons, IPGC has determined that

offsite disposal is not feasible for these flows at Newton at this time.
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Table 3-3: Non-CCR Wastestream Offsite Disposal

No. of Frac Tanks No. of Trucks
Estimated Flow required required per day

Non-CCR Wastestreams (MGD) (21,000 gallons each) | (7,500 gallons each)
Unit 1 Oil Water Separator 0.01 1 2

Wastewater Sump 3.35 160 447
Water Treatment Building 0.09 5 12

Sump
Stormwater 0-7.43 NA 0-997
Total 166 461 — 1,458

As stated previously, because IPGC has elected to pursue the option to permanently cease the use of the
remaining coal fired boiler at the station by no later than July 17, 2027, developing alternative disposal
capacity is “illogical,” to use EPA’s words, and also counterproductive to the work to cease coal-fired
operation of the boiler and close the impoundment. There is currently no available infrastructure at the plant
to support reroute of these flows. For the reasons discussed above, each of the non-CCR wastestreams must
continue to be placed in the Primary Ash Pond due to lack of alternative capacity both on and off-site.
Consequently, in order to continue to operate and generate electricity, Newton must continue to use the

Primary Ash Pond to manage the non-CCR wastestreams discussed above.
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4.0 RISK MITIGATION PLAN

To demonstrate that the criteria in § 257.103(f)(2)(ii) has been met, IPGC has prepared and attached a Risk
Mitigation Plan for the Newton Primary Ash Pond (see Attachment 1). Per § 257.103(f)(2)(v)(B), this Risk

Mitigation Plan is only required for the specific CCR Unit(s) that are the subject of this demonstration.
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5.0 DOCUMENTATION AND CERTIFICATION OF COMPLIANCE

In the Part A rule preamble, EPA reiterates that compliance with the CCR rule is a prerequisite to qualifying
for an alternative closure extension, as it “provides some guarantee that the risks at the facility are properly
managed and adequately mitigated.” 85 Fed. Reg. at 53,543. EPA further stated that it “must be able to
affirmatively conclude that facility meets this criterion prior to any continued operation.” 85 Fed. Reg. at
53,543. Accordingly, EPA “will review a facility’s current compliance with the requirements governing
groundwater monitoring systems.” 85 Fed. Reg. at 53,543. In addition, EPA will also “require and examine
a facility’s corrective action documentation, structural stability documents and other pertinent compliance
information.” 85 Fed. Reg. at 53,543. Therefore, EPA is requiring a certification of compliance and
specific compliance documentation be submitted as part of the demonstration. 40 C.F.R. 8§
257.103(f)(2)(v)(C).

The Newton facility includes two CCR units: the Primary Ash Pond that is the subject of this demonstration,
and CCR Landfill 2. To demonstrate that the criteria in § 257.103(f)(2)(iii) has been met, IPGC is submitting
the following information as required by § 257.103(f)(2)(v)(C):

5.1 Owner’s Certification of Compliance - 8 257.103(f)(2)(v)(C)(1)

I hereby certify that, based on my inquiry of those persons who are immediately responsible for compliance
with environmental regulations for Newton, the facility is in compliance with all of the requirements
contained in 40 C.F.R. Part 257, Subpart D — Standards for the Disposal of Coal Combustion Residuals in
Landfills and Surface Impoundments. The Newton CCR compliance website is up-to-date and contains all

the necessary documentation and notification postings.

On behalf of IPGC:

Cynthia Vodopivec
VP - Environmental Health & Safety
November 25, 2020

5.2  Visual representation of hydrogeologic information - § 257.103(f)(2)(v)(C)(2)
Consistent with the requirements of § 257.103(f)(2)(v)(C)(2)(i) — (iii), IPGC has attached the following

items to this demonstration:
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e Map(s) of groundwater monitoring well locations in relation to the CCR units (see Attachment 2
for the Primary Ash Pond and Figure 2 of Attachment 6 for CCR Landfill 2)

e Well construction diagrams and drilling logs for all groundwater monitoring wells (see
Attachment 3 for the Primary Ash Pond and CCR Landfill 2)

e Maps that characterize the direction of groundwater flow accounting for seasonal variations (see
Attachment 4 for the Primary Ash Pond and Appendix D of Attachment 6 for CCR Landfill 2)

5.3  Groundwater monitoring results - 8 257.103(f)(2)(v)(C)(3)
Tables summarizing constituent concentrations at each groundwater monitoring well through the first 2020
semi-annual monitoring period are included as Attachment 5. Samples were taken for the second 2020

semi-annual monitoring period, but results are still under review.

5.4 Description of site hydrogeology including stratigraphic cross-sections -

8§ 257.103(f)(2)(v)(C)(4)

A description of the site hydrogeology for the Primary Ash Pond, stratigraphic cross-sections of the site,
and the Newton Hydrogeologic Monitoring Plan are included as Attachment 6. See Section 2 of the
Hydrogeologic Monitoring Plan for a comprehensive discussion of site hydrogeology and Appendix A for

geologic cross sections.

5.5 Corrective measures assessment - § 257.103(f)(2)(v)(C)(5)

For the Primary Ash Pond, background sampling began in late 2015 and continued for eight consecutive
guarters. The first semiannual detection monitoring samples were collected in November 2017. These
samples, and those collected since, have been analyzed and potential SSIs were identified for calcium,
chloride, fluoride, and sulfate (all Appendix Ill constituents). However, successful Alternate Source
Demonstrations were completed in January 2019, July 2019, October 2019, April 2020, and October 2020
and are included as part of Attachment 1 (Risk Mitigation Plan). The Newton Primary Ash Pond remains
in detection monitoring, with no exceedances of Appendix Ill parameters. Accordingly, an assessment of
corrective measures is not currently required at the site. Newton will continue to conduct groundwater

monitoring in accordance with all state and federal requirements.

For CCR Landfill 2, background sampling began in late 2015 and continued for eight consecutive quarters.
The first semiannual detection monitoring samples were collected in November 2017. These samples, and
those collected since, have been analyzed and potential SSIs were identified for boron, calcium, chloride,
fluoride, sulfate, and total dissolved solids (all Appendix Ill constituents). However, successful Alternate

Source Demonstrations were prepared for the CCR Landfill 2 in April 2018, January 2019, July 2019,
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October 2019, April 2020, and October 2020 and are included as part of Attachment 5. CCR Landfill 2
remains in detection monitoring, with no exceedances of Appendix Ill parameters. Accordingly, an
assessment of corrective measures is not currently required at the site. Newton will continue to conduct

groundwater monitoring in accordance with all state and federal requirements.

5.6 Remedy selection progress report - 8 257.103(f)(2)(v)(C)(6)
As noted above, an assessment of corrective measures and the resulting selection of remedy are not

currently required for the Primary Ash Pond or CCR Landfill 2.

5.7  Structural stability assessment - § 257.103(f)(2)(v)(C)(7)
Pursuant to § 257.73(d), the initial structural stability assessment for the Primary Ash Pond was prepared
in October 2016 and is included as Attachment 7. Periodic structural stability assessments are not required

for landfills.

5.8 Safety factor assessment - 8 257.103(f)(2)(v)(C)(8)

Pursuant to 8 257.73(e), the initial safety factor assessment for the Primary Ash Pond was prepared in
October 2016 and is included as Attachment 8. Periodic safety factor assessments are not required for
landfills.
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6.0 DOCUMENTATION OF CLOSURE COMPLETION TIMEFRAME

To demonstrate that the criteria in § 257.103(f)(2)(iv) has been met, “the owner or operator must submit
the closure plan required by § 257.102(b) and a narrative that specifies and justifies the date by which they
intend to cease receipt of waste into the unit in order to meet the closure deadlines. The closure plan for the

Primary Ash Pond, along with an addendum, is included as Attachment 9.

In order for a CCR surface impoundment over 40 acres to continue to receive CCR and non-CCR
wastestreams after the initial April 11, 2021 deadline, the coal-fired boiler(s) at the facility must cease
operation and the CCR surface impoundment must complete closure no later than October 17, 2028. As
discussed below, Newton will begin construction of the Primary Ash Pond closure by July 17, 2024, the
remaining boiler will cease coal-fired operation no later than July 17, 2027, and Newton will cease placing
wastestreams into the Primary Ash Pond by September 17, 2027, in order for closure to be completed by

this deadline.

Table 6-1 is included below to summarize the major tasks and estimated durations associated with closing
the Primary Ash Pond in place. These durations are consistent with the durations experienced with the
closure of approximately 500 acres of other CCR impoundments already completed by IPGC and its

affiliates to date as noted below:

e Baldwin Fly Ash Pond System — 230 acres closed in-place with an approximate 30-month
construction schedule

e Hennepin West Ash Ponds System — 35 acres closed in-place with an approximate 24-month
construction schedule (includes closure by removal of an adjacent 6-acre settling pond and
installing a sheet pile wall)

< Hennepin East Ash Ponds 2 and 4 — 25 acres closed in-place with an approximate 6-month
construction schedule

e Coffeen Ash Pond 2 — 60 acres closed in-place with an approximate 24-month construction
schedule

e Duck Creek Ash Ponds 1 and 2 — 130 acres closed in-place with an approximate 24-month

construction schedule

Each CCR impoundment closure indicated above utilized a closely coordinated passive or gravity
dewatering method, which consisted of the use of trenches excavated to lower the phreatic surface in
portions of the impoundment to obtain a stable ash surface to permit the safe construction of the final cover
system. The phreatic water in the trenches flows by gravity to sumps constructed within the impoundment.
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The major benefit associated with this passive or gravity dewatering method is that the sumps are designed
to provide holding time to allow the TSS to settle within the impoundment prior to discharge (an active
dewatering method with wells would result in potential discharges of unsettled TSS). After solids settling,

the water is discharged through the NPDES outfall in compliance with permitted limits.

Construction progressed sequentially as the dewatering of an area stabilized the ash surface. The CCR was
graded to subgrade level, then overlain with the compacted clay layers and/or geomembrane liners.
Vegetative soil cover was then placed on top of the infiltration layer. As each section of the impoundment
was closed, this sequencing progressed to the completion of the pond closure. A similar process will be
utilized to close the Newton Primary Ash Pond in order to allow the final open section of the impoundment
to be large enough for the impoundment to remain in operation until the pond ceases the receipt of waste.

This would provide sufficient time for closure to be completed by October 17, 2028.

The first construction effort will involve modifying the pond operations by relocating the influent lines,
minimizing the pond water levels, and isolating flow to a smaller portion of the current 404-acre
impoundment that can be closed during the last two construction seasons. The smaller active portion of the
pond will remain in operation while IPGC begins dewatering and closing the impoundment as described
above. This reduction in footprint may require the addition of chemical feeds to provide adequate treatment
but that has not been the case at our other sequenced closures. This approach simultaneously allows for
continued operation of the plant to maintain generating capacity for the MISO markets and minimizes the
risk to the environment both by minimizing the pond size and the potential for any impacts to groundwater
and by opening up a significant portion of the remaining impoundment to allow for dewatering, grading,

and closure (in Phase 1).

Table 6-1 provides estimates for the durations required to close a portion of the pond footprint after the date
noted to begin construction of closure (Phase 1), as well as the current estimates for the closure of the active
area (Phase 2, remaining 40-50 acres). In order to dewater the impoundment, IPGC will likely release pond
water through the existing Outfall 001.

Table 6-1: Newton Primary Ash Pond Closure Schedule

Action Estimated Timeline
(Months)
Spec, bid, and Award Engineering Services for CCR 3
Impoundment Closure
Finalize CCR unit closure plan and seek IEPA approval 12

for CCR unit closure
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Action Estimated Timeline
(Months)

Obtain environmental permits (based on IEPA approval
of closure plan):

e State Waste Pollution Control
Construction/Operating Permit

e NPDES Industrial Wastewater Permit
Modification (modification would be required to
allow the associated ponded and subsurface
free liquids generated before the pond closure
to be discharged to Waters of the US and to
allow reconfiguration of the various
wastestreams to either other NPDES-permitted 21
outfalls or newly-constructed NPDES-permitted
outfalls)

e General NPDES Permit for Storm Water
Discharges from Construction Site Activities
and Storm Water Pollution Prevention Plan
(SWPPP)

e Proposed 35 Ill. Admin Code 845 operating
permit application is due NLT September 2021.
Construction permit application is anticipated to
be due NLT July 2022.

Spec, bid, and Award Construction Services for CCR

Impoundment Closure 3
Begin Construction of Closure July 17, 2024
Minimize Active Area of Impoundment / Dewater Phase 9

1 Area

Regrade CCR Material in Phase 1 Area 24
Install Cover System — Phase 1 Area* 18
Establish Vegetation — Phase 1 Area** 2
E’:\Ie(?sl_zt(e::)_la_lr-]lglr:)ed Operations of the Six Boilers onsite July 17, 2027
Begin Dewatering Impoundment — Phase 2 Area 2

Cease Placement of Waste (No Later Than, allowing for
plant cleanup and dredging of impoundments following September 17, 2027
coal pile and plant closure)

Continue Dewatering Impoundment — Phase 2 Area 1
Regrade CCR Material — Phase 2 Area 6
Install Cover System — Phase 2 Area 5

Luminant — lllinois Power Generating Company 6-3 Burns & McDonnell



Newton CCR Surface Impoundment

Extension Request Documentation of Closure Completion Timeframe
Action Estimated Timeline
(Months)
Establish Vegetation, Perform Site Restoration
Activities, Complete Closure, and Initiate Post-Closure 2
Care**
Total Estimated Time to Complete Closure 90 months
Date by Which Closure Must be Complete October 17, 2028

* Activity expected to overlap with grading operations, finishing 2 months after
grading is completed.

** Activity expected to overlap with cover system installation, finishing 1 month after
cover installation is completed.
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7.0 CONCLUSION

Based upon the information included in and attached to this demonstration, IPGC has demonstrated that the
requirements of 40 C.F.R. § 257.103(f)(2) are satisfied for the 404-acre Primary Ash Pond at Newton. This
CCR surface impoundment is needed to continue to manage the CCR and non-CCR wastestreams identified
in Section 3.2 and 3.3 above, is larger than 40 acres, the remaining boiler at the station will cease coal-fired
operation no later than July 17, 2027, and the Primary Ash Pond will be closed by the October 17, 2028,
deadline. Therefore, this CCR unit qualifies for the site-specific alternative deadline for the initiation of
closure authorized by 40 C.F.R. § 257.103(f)(2).

Therefore, it is requested that EPA approve IPGC’s demonstration and authorize the Primary Ash Pond at
Newton to continue to receive CCR and non-CCR wastestreams notwithstanding the deadline in §
257.101(a)(1) and to grant the alternative deadline of October 17, 2028, by which to complete closure of

the impoundment.
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APPENDIX A — SITE PLAN AND NEARBY LANDFILLS






APPENDIX B — WATER BALANCE DIAGRAM






ATTACHMENT 1 — RISK MITIGATION PLAN














































































































































































































































































































































































































































































ATTACHMENT 2 — MAP OF GROUNDWATER MONITORING WELL LOCATIONS






ATTACHMENT 3 — WELL CONSTRUCTION DIAGRAMS AND DRILLING LOGS




















































































































































































































































































ATTACHMENT 4 — MAPS OF THE DIRECTION OF GROUNDWATER FLOW
















































ATTACHMENT 5 - TABLES SUMMARIZING CONSTITUENT CONCENTRATIONS
AT EACH MONITORING WELL

































Analytical Results - Appendix IV
Newton Landfill 2

Radium-226 +
Antimony, Arsenic, Barium, Beryllium, Cadmium, | Chromium, Cobalt, Fluoride, Lead, Lithium, Mercury, | Molybdenum, | Radium 228, | Selenium, Thallium,
Sample Date total total total total total total total total total total total total total total total
Location Sampled (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (pCi/L) (mg/L) (mg/L)
G224 12/17/2015 <0.003 0.0026 0.4 <0.001 <0.001 <0.004 <0.002 0.344 <0.001 <0.01 <2e-04 0.004 1.1 <0.001 <0.001
G224 1/21/2016 <0.003 0.0064 0.49 <0.001 <0.001 0.0044 <0.002 0.329 0.0038 <0.01 <2e-04 0.0053 1.69 <0.001 <0.001
G224 4/28/2016 <0.003 0.0083 0.61 <0.001 <0.001 0.016 0.0042 0.509 0.0097 0.014 <2e-04 0.0058 1.07 <0.001 <0.001
G224 7/28/2016 <0.003 0.0063 0.51 <0.001 <0.001 0.0063 0.0022 0.434 0.0051 <0.01 <2e-04 0.0044 1.19 <0.001 <0.001
G224 10/20/2016 <0.003 0.0046 0.47 <0.001 <0.001 <0.004 <0.002 0.469 <0.001 <0.01 <2e-04 0.0038 2.6 <0.001 <0.001
G224 1/24/2017 <0.003 0.0052 0.48 <0.001 <0.001 <0.004 <0.002 0.324 0.0011 <0.01 <2e-04 0.004 0.803 <0.001 <0.001
G224 4/20/2017 <0.003 0.005 0.52 <0.001 <0.001 <0.004 <0.002 0.555 0.0016 <0.01 <2e-04 0.0044 1.5 <0.001 <0.001
G224 6/15/2017 <0.003 0.0057 0.5 <0.001 <0.001 0.004 <0.002 0.348 0.0028 <0.01 <2e-04 0.0046 3.55 <0.001 <0.001
G224 11/15/2017 NA NA NA NA NA NA NA 0.526 NA NA NA NA NA NA NA
R217D 11/28/2017 NA NA NA NA NA NA NA 0.721 NA NA NA NA NA NA NA
Notes:

1. Abbreviations: mg/L - milligrams per liter; NA - not analyzed; pCi/L - picocurie per liter
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40 C.F.R. § 257.94(e)(2): ALTERNATE SOURCE DEMONSTRATION

NEWTON LANDFILL 2

July 15, 2019

Title 40 of the Code of Federal Regulations (C.F.R.) 8 257.94(e)(2) allows the owner or operator of a Coal
Combustion Residuals (CCR) unit 90 days from the date of determination of Statistically Significant Increases
(SSIs) over background for groundwater constituents listed in Appendix Il of 40 C.F.R. Part 257 to complete a
written demonstration that a source other than the CCR unit being monitored caused the SSI(s), or that the
SSI(s) resulted from error in sampling, analysis, statistical evaluation, or natural variation in groundwater
quality (Alternate Source Demonstration [ASD]).

This ASD has been prepared on behalf of 1llinois Power Generating Company by O'Brien & Gere Engineers, Inc.,
part of Ramboll (OBG) to provide pertinent information pursuant to 40 C.F.R. § 257.94(e)(2) for the Newton
Landfill 2 (LF2) located near Newton, Illinois.

The third semi-annual detection monitoring samples (Detection Monitoring Round 3 [D3]) were collected on
November 12-16, 2018 and analytical data were received on January 16, 2019. In accordance with 40 CF.R. §
257.93(h)(2), statistical analysis of the data to identify SSis of 40 C.F.R. Part 257 Appendix Il parameters over
background concentrations was completed by April 16, 2019, within 90 days of receipt of the analytical data.
The statistical analysis identified the following SSlIs at downgradient monitoring wells:

Boron at wells G220, G222, and G223
Chloride at wells GO6D, G202, G203, G208, G220, G222, G223, and G224
Fluoride at wells G208 and G220

Because the Detection Monitoring Round 4 (D4) was completed on February 19-21, 2019, within 90 days from
the D3 SSI determination, and in accordance with the Statistical Analysis Plan (NRT/OBG, 2017a), results from
D4 sampling were used to verify the D3 SSls. Following evaluation of analytical data from the D4 sampling, the
following SSIs were confirmed for D3:

Boron at wells G220, G222, and G223
Chloride at wells GO6D, G202, G203, G208, G220, G222, G223, and G224
Fluoride at wells G208 and G220

Pursuant to 40 C.F.R. § 257.94(e)(2), the following demonstrates that sources other than the Newton LF2 were
the cause of the SSIs listed above. This ASD was completed by July 15, 2019, within 90 days of determination of
the SSls, as required by 40 C.F.R. § 257.94(e)(2).

SITE LOCATION AND DESCRIPTION

The Newton Power Station (Site) is located in Jasper County, in the southeastern part of central Illinois,
approximately 7 miles southwest of the town of Newton. The area is surrounded by Newton Lake. Beyond the
lake is agricultural land.

DESCRIPTION OF PHASE Il LANDFILL CCR UNIT

The Phase Il Landfill (LF2) includes three lined disposal cells (Figure 1). LF2 Cells 1 and 2, encompassing
approximately 12 acres, and LF2 Cell 3, encompassing approximately 7 acres.

GEOLOGY AND HYDROGEOLOGY

The site geology and hydrogeology are summarized below from the Hydrogeologic Monitoring Plan (NRT/OBG,
2017b).

FINAL | 1

OBG, PART OF RAMBOLL | JULY 15, 2019 - OBG
FINAL 502 - Newton Landfill 2 - D3 ASD.docx

Part of Ramboll



40 C.F.R. § 257.94(e)(2): ALTERNATE SOURCE DEMONSTRATION

NEWTON LANDFILL 2

GEOLOGY

Quaternary deposits in the Newton area consist mainly of diamictons and outwash deposits that were deposited
during lllinoian and Pre-lllinoian glaciations. The unconsolidated deposits occurring at Newton Power Station
include the following units (beginning at the ground surface):

Ash/Fill Units — CCR and fill within the various CCR Units.

Upper Confining Unit — Low permeability clays and silts, including the Peoria Silt (Loess Unit) in upland areas
and the Cahokia Formation in the flood plain and channel areas to the south and east, underlain by the
Sangamon Soil, and the predominantly clay diamictons of the Hagarstown (Till) and Vandalia (Till) Members
of the Glasford Formation.

Uppermost Aquifer (Groundwater Monitoring Zone) — Thin to moderately thick (3 to 17 ft), moderate to high
permeability sand, silty sand, and sandy silt/clay units of the Mulberry Grove Member of the Glasford
Formation.

Lower Confining Unit — Thick, very low permeability silty clay diamictons of the Smithboro (Till) Member of
the Glasford Formation and the silty clay diamictons of the Banner Formation.

The bedrock beneath the unconsolidated deposits consists of Pennsylvanian-age Mattoon Formation that is
mostly shale near the bedrock surface, but is characterized at depth by a complex sequence of shales, thin
limestones, coals, underclays, and several sandstones. The erosional surface of the Pennsylvanian-age Mattoon
Formation bedrock ranges widely in depth in the vicinity of the site, but is typically encountered at 90 to 120 ft
below ground surface (bgs).

HYDROGEOLOGY

The information used to describe the hydrogeology is based on the local geology obtained from published
sources, hydrogeologic investigation data, and boring data collected during monitoring well installation. CCR
monitoring well locations are shown in Figure 1.

The Uppermost Aquifer, the Mulberry Grove Member, typically consists of fine to coarse sand with varying
amounts of clay, silt, and fine to coarse gravel. The portion of the Mulberry Grove Member at the site that is
defined as a sand layer ranges in thickness from 3 to 17 ft, with an average thickness of 8 ft. With only a few
exceptions, the sand layer occurs between depths of 55 to 88 ft bgs.

The lower hydrostratigaphic units, which comprise lower limit of the Uppermost Aquifer, consist of the
Smithboro Member and the Banner Formation, both of which are predominantly low permeability clay
diamictons with varying amounts of silt, sand, and gravel. These lower hydrostratigraphic units are 30 ft to
more than 50 ft thick above the underlying bedrock.

Groundwater elevations across LF2 ranged from approximately 486 to 530 ft MSL (NAVD88) during D3 (Figure
2). The groundwater elevation contours shown on Figure 2 were measured on November 8, 2018, the first day
of a combined sampling event at the Site for LF2 and the Primary Ash Pond and for multiple monitoring
programs required by both federal and state regulatory agencies. Overall groundwater flow within the
Uppermost Aquifer beneath the site in February 2019 was southward toward Newton Lake, but flow converging
to the south-southeast along the major axis of LF2 Cells 1 and 2, and a predominantly eastward flow under LF2
Cell 3. Based on groundwater flow directions near LF2, groundwater beneath LF2 Cells 1 and 2 does not
influence groundwater beneath LF2 Cell 3.

GROUNDWATER MONITORING

The Uppermost Aquifer monitoring system for LF2 Cells 1, 2, and 3 is shown on Figure 1 and described below.
The relative positions of CCR monitoring wells in relation to groundwater flow direction are shown in Figure 2.
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NEWTON LANDFILL 2

BACKGROUND GROUNDWATER MONITORING

Monitoring wells G201 and G48MG are used to monitor background water quality for LF2 (all cells).

DOWNGRADIENT GROUNDWATER MONITORING

Downgradient groundwater quality at LF2 Cells 1 and 2 is monitored using wells G202, G203, G223, G224, and
R217D (which replaced well G217D in October 2017).

Downgradient groundwater quality at LF2 Cell 3 is monitored using wells GO6D, G208, G220, and G222.
ALTERNATE SOURCE DEMONSTRATION: LINES OF EVIDENCE

As allowed by 40 C.F.R. 8§ 257.94(e)(2), this ASD demonstrates that sources other than LF2 caused the SSI(s), or
that the SSI(s) was a result of natural variation in groundwater quality. This ASD is based on the following lines
of evidence (LOE):

1. Landfill Design and Operation.

2. No CCR material has been placed in LF2 Cell 3.

3. Theionic composition in groundwater is different than the ionic composition of leachate.
4

The ionic composition in groundwater downgradient of LF2 Cells 1 and 2 is similar to groundwater
downgradient of LF2 Cell 3 (where no CCR material has been placed).

5. Groundwater quality in monitoring wells downgradient of LF2 Cells 1 and 2 is statistically similar to
groundwater quality in monitoring wells downgradient of LF2 Cell 3 (where no CCR material has been
placed).

6. Groundwater flow directions indicate monitoring wells G223, G224, and R217D are not downgradient of
LF2 Cells 1 and 2.

These lines of evidence are described and supported in greater detail below.

LINE OF EVIDENCE #1: LANDFILL DESIGN AND OPERATION

LF2 Cells 1 and 2 were constructed, and began receiving CCR, in 1997. A portion of LF2 Cell 2 is currently in
operation. LF2 Cell 3 is currently inactive and has not received CCR since construction in 2011.

The constructed liner and leachate collection system for LF2 Cells 1, 2, and 3 include the following design
components from top to bottom:

Soil cover for frost protection;

10-ounce-per-square-yard (sy) geotextile separation layer between the leachate management system and the
frost protection soil cover;

1-foot thick sand drainage layer;
60-mil high-density polyethylene (HDPE) geomembrane; and

Three-foot-thick compacted, low-permeability soil having a maximum hydraulic conductivity of 1.0 x 10-7
centimeters per second (cm/sec).

These components meet or exceed the landfill liner performance standards of 40 C.F.R. § 257. The landfill design
criteria were intended to provide protection to the Uppermost Aquifer. In addition, the Uppermost Confining
Unit provides hydraulic separation between the CCR units at the Site and the Uppermost Aquifer (OBG, 2019).
These factors support the conclusion that LF2 is not the source of CCR constituents detected in the LF2
groundwater monitoring wells.
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NEWTON LANDFILL 2

LINE OF EVIDENCE #2: NO CCR MATERIAL HAS BEEN PLACED IN LF2 CELL 3

LF2 Cell 3 has never contained CCR; therefore, it cannot be the source of the CCR constituents boron, chloride or
fluoride detected in downgradient groundwater monitoring wells. Furthermore, groundwater flow directions
near LF2 (Figure 2) indicate groundwater beneath LF2 Cells 1 and 2 does not influence groundwater beneath
LF2 Cell 3, so LF2 Cells 1 and 2 cannot be the source of CCR constituents detected in LF2 Cell 3 downgradient
monitoring wells.

LINE OF EVIDENCE #3: THE IONIC COMPOSITION IN GROUNDWATER IS DIFFERENT THAN THE IONIC
COMPOSITION OF LEACHATE

Piper diagrams graphically represent ionic composition of agueous solutions. A Piper diagram displays the
position of water samples with respect to their major cation and anion content on the two lower triangular
portions of the diagram, providing the information which, when combined on the central, diamond-shaped
portion of the diagram, identify composition categories or groupings (groundwater facies). Figure 3, below, is a
Piper diagram that displays the ionic composition of samples from the background and downgradient
monitoring wells associated with LF2 based on Quarter 3 2018 samples. Figure 3 also includes data collected
from the combined LF1 and LF2 leachate tank in Quarter 2 of 2017. Major cations and anions were not analyzed
in samples collected from the LF1 and LF2 leachate tank subsequent to Quarter 2 2017.

It is evident from the Piper diagram (Figure 3) that leachate is in the sodium-sulfate hydrochemical facies, and
the LF2 groundwater samples (blue symbols) are in the no dominant-bicarbonate hydrochemical facies. All LF2
Cell 1, 2, and 3 groundwater samples cluster into a single distinct hydrochemical facies. Downgradient
groundwater samples associated with LF2 have a different ionic composition than leachate, indicating that
leachate is not the source of CCR constituents detected in the LF2 groundwater monitoring wells.
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40 C.F.R. § 257.94(e)(2): ALTERNATE SOURCE DEMONSTRATION
NEWTON LANDFILL 2

O G06D H G220
® G201 ¢ G222
® G202 + G223
%X G203 O G224
A G208 O G48MG
¥ R217D

Calcium (Ca2¥) Chloride (CI")
Groundwater data collected in Quarter 3 2018.

Figure 3. Piper Diagram Showing lonic Composition of Samples of Background and Downgradient Groundwater Associated
with LF2

LINE OF EVIDENCE #4: THE IONIC COMPOSITION IN GROUNDWATER DOWNGRADIENT OF LF2 CELLS 1
AND 2 IS SIMILAR TO GROUNDWATER DOWNGRADIENT OF LF2 CELL 3 (WHERE NO CCR MATERIAL HAS
BEEN PLACED)

As illustrated in the Piper diagram (Figure 3), the ionic composition of all LF2 Cell 1, 2, and 3 groundwater
samples are similar and cluster into a single distinct hydrochemical facies (no dominant-bicarbonate). The
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40 C.F.R. § 257.94(e)(2): ALTERNATE SOURCE DEMONSTRATION

NEWTON LANDFILL 2

similarity in ionic composition of groundwater downgradient of LF2 Cell 3 and LF2 Cells 1 and 2, coupled with
the fact that Cell 3 has never contained CCR, indicate that LF2 Cells 1 and 2 are not the source of CCR
constituents detected in the LF2 groundwater monitoring wells.

LINE OF EVIDENCE #5: GROUNDWATER QUALITY IN MONITORING WELLS DOWNGRADIENT OF LF2 CELLS
1 AND 2 IS STATISTICALLY SIMILAR TO GROUNDWATER QUALITY IN MONITORING WELLS
DOWNGRADIENT OF LF2 CELL 3 (WHERE NO CCR MATERIAL HAS BEEN PLACED)

Box plots graphically represent the first quartile (Q1), median (Q2), and third quartile (Q3) of a given dataset
using lines to construct a box where the lower line, midline and upper line of the box represent the values of Q1,
Q2 and Q3, respectively. The minimum and maximum values of the dataset (excluding outliers) are illustrated by
whisker lines extending beyond the first and third quartiles of the box plot. Outliers are represented by single
points plotted outside of the range of the whiskers. Boron and chloride SSlIs were identified at all LF2 cells (LF2
Cells 1, 2, and 3) during the D4 sampling event, whereas, other SSlIs were only identified at LF2 Cell 3. Figures 4
and 5, below, display the boron chloride data for downgradient groundwater at LF2; triangle symbols identify
outlier values that are at least 1.5 times the interquartile range (IQR) and “x” symbols identify outlier values that
are at least 3 times the IQR.

Boron

Box plots of the boron concentrations observed in LF2 Cells 1 and 2 downgradient monitoring wells (cyan), and
LF2 Cell 3 downgradient monitoring wells (blue) are shown in Figure 4 below.

Boron, total mg/L
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|

0.1

G06D G202 G203 G208 G217D/R217D G220 G222 G223 G224
Locations

Figure 4. Boron Box Plot for LF2 Cells 1 and 2 Downgradient Monitoring Wells (cyan) and LF2 Cell 3 Downgradient
Monitoring Wells (blue)

The following observations can be made from Figure 5:
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NEWTON LANDFILL 2

The minimum and maximum boron concentrations in wells downgradient of LF2 Cell 3 ranged from 0.11 to
0.49 mg/L.

The minimum and maximum boron concentrations in wells downgradient of LF2 Cells 1 and 2 ranged from
0.041 t0 0.28 mg/L.

Boron concentrations were within or below the range of concentrations observed at wells downgradient of LF2
Cell 3.

Chloride

Box plots of the chloride concentrations observed in LF2 Cells 1 and 2 downgradient monitoring wells (cyan),
and LF2 Cell 3 downgradient monitoring wells (blue) are shown in Figure 5 below.
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Figure 5. Chloride Box Plot for LF2 Cells 1 and 2 Downgradient Monitoring Wells (cyan) and LF2 Cell 3 Downgradient
Monitoring Wells (blue)
The following observations can be made from Figure 7:

The minimum and maximum chloride concentrations in wells downgradient of LF2 Cell 3 range from 31 to 76
mg/L.

The minimum and maximum chloride concentrations in wells downgradient of LF2 Cells 1 and 2 range from
24 t0 130 mg/L.

Chloride concentrations are within or below the range of concentrations observed at wells downgradient of LF2
Cell 3, with the exception of concentrations at monitoring well G223 and potential statistical outlier
concentrations at G217D/R217D (illustrated with black symbols outside of the box plots in Figure 5).
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40 C.F.R. § 257.94(e)(2): ALTERNATE SOURCE DEMONSTRATION

NEWTON LANDFILL 2

The similarity of groundwater quality downgradient of LF2 Cell 3 and groundwater quality downgradient of LF2
Cells 1 and 2, as represented by the ranges of boron chloride concentrations (Figures 4 and 5, respectively),
indicate that LF2 Cells 1 and 2 are not the source of CCR constituents detected in the LF2 groundwater
monitoring wells

LINE OF EVIDENCE #6: GROUNDWATER FLOW DIRECTIONS INDICATE MONITORING WELLS G223, G224,
AND R217D ARE NOT DOWNGRADIENT OF LF2 CELLS 1 AND 2.

Downgradient groundwater at LF2 Cells 1 and 2 is monitored using wells G202, G203, G223, G224, and R217D.
Groundwater flow directions indicate monitoring wells G223, G224, and R217D are not downgradient of LF2
Cells 1 and 2 as illustrated in Figure 2. LF2 Cells 1 and 2 are not the source of CCR constituents detected in the
LF2 groundwater monitoring wells G223, G224, and R217D based on the position of the monitoring wells
relative to groundwater flow directions.

Based on these six lines of evidence, it has been demonstrated that Newton Land(fill 2 is not the source of the
boron SSIs at G220, G222, and G223; the chloride SSIs at GO6D, G202, G203, G208, G220, G222, G223, and
G224; and fluoride SSIs at G208 and G220.

This information serves as the written ASD prepared in accordance with 40 C.F.R. § 257.94(e)(2) that the SSIs
observed during the D3 were not due to the LF2. Therefore, an assessment monitoring program is not required,
and the Newton Landfill 2 will remain in detection monitoring.

REFERENCES

Natural Resource Technology, an OBG Company (NRT/0OBG), 201743, Statistical Analysis Plan, Coffeen Power
Station, Newton Power Station, Illinois Power Generating Company, October 17, 2017.

Natural Resource Technology, an OBG Company (NRT/0BG), 2017b, Hydrogeologic Monitoring Plan, Newton
Primary Ash Pond — CCR Unit ID 501, Newton Landfill 2 — CCR Unit ID 502, Newton Power Station, Canton,
Illinais, lllinois Power Generating Company, October 17, 2017.

OBG, 2019, 40 C.F.R. § 257.94(e)(2): Alternate Source Demonstration: Newton Primary Ash Pond, July 15, 2019.

ATTACHMENTS

Figure 1 Facility Location Map with Newton Landfill 2 (Phase Il Landfill) Management Units and Sample
Locations

Figure 2 Groundwater Elevation Contour Map — November 8, 2018
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NEWTON LANDFILL 2

I, Eric J. Tlachac, a qualified professional engineer in good standing in the State of Illinois, certify that the
information in this report is accurate as of the date of my signature below. The content of this report is not to be
used for other than its intended purpose and meaning, or for extrapolations beyond the interpretations
contained herein.

““uunm,,”

WA .'f,’
& QOFESSIOn,, 2,
S . ™
8.&..0‘ (\M—b—b §§! g, '-.__.%2
Eric) Tlafhac  — S & ERICJ.TLACHAC ;T £
Qualified Professional Engineer =% 0§2-063091 # A S
062-063091 -,; l& ,,3'69 §
lllinois Y AOS
O’Brien and Gere Engineers, Inc., a Ramboll Company ’@:7)3 ST V\\\\\*
Date: July 15, 2019 %y, OF w

I, Nicole M. Pagano, a professional geologist in good standing in the State of lllinois, certify that the information
in this report is accurate as of the date of my signature below. The content of this report is not to be used for
other than its intended purpose and meaning, or for extrapolations beyond the interpretations contained herein.

Nicole 1. Pagano

Professional Geologist

196-000750

O'Brien and Gere Engineers, Inc., a Ramboll Company
Date: July 15,2019
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40 C.F.R. § 257.94(e)(2): ALTERNATE SOURCE DEMONSTRATION

NEWTON LANDFILL 2

October 14, 2019

Title 40 of the Code of Federal Regulations (C.F.R.) 8 257.94(e)(2) allows the owner or operator of a Coal
Combustion Residuals (CCR) unit 90 days from the date of determination of Statistically Significant Increases
(SSIs) over background for groundwater constituents listed in Appendix Il of 40 C.F.R. Part 257 to complete a
written demonstration that a source other than the CCR unit being monitored caused the SSI(s), or that the
SSI(s) resulted from error in sampling, analysis, statistical evaluation, or natural variation in groundwater
quality (Alternate Source Demonstration [ASD]).

This ASD has been prepared on behalf of 1llinois Power Generating Company by O'Brien & Gere Engineers, Inc.,
part of Ramboll (OBG) to provide pertinent information pursuant to 40 C.F.R. § 257.94(e)(2) for the Newton
Landfill 2 (LF2) located near Newton, lllinois.

The fourth semi-annual detection monitoring samples (Detection Monitoring Round 4 [D4]) were collected on
February 19-21, 2019 and analytical data were received on April 15, 2019. In accordance with 40 C.F.R. 8§
257.93(h)(2) and the Statistical Analysis Plan (NRT/0OBG 2017a), statistical analysis of the data to identify SSls
of 40 CF.R. Part 257 Appendix Il parameters over background concentrations was completed by July 15, 2019,
within 90 days of receipt of the analytical data. The statistical analysis identified the following SSIs at
downgradient monitoring wells:

Boron at wells GO6D, G220, G222, G223, and R217D

Calcium at well R217D

Chloride at wells GO6D, G202, G203, G208, G220, G222, G223, G224, and R217D
Fluoride at wells G208 and G220

Sulfate at well R217D

Total Dissolved Solids (TDS) at well R217D

Pursuant to 40 C.F.R. § 257.94(e)(2), the following demonstrates that sources other than the Newton LF2 were
the cause of the SSIs listed above. This ASD was completed by October 14, 2019, within 90 days of determination
of the SSls, as required by 40 C.F.R. § 257.94(e)(2).

SITE LOCATION AND DESCRIPTION

The Newton Power Station (Site) is located in Jasper County, in the southeastern part of central Illinois,
approximately 7 miles southwest of the town of Newton. The area is surrounded by Newton Lake. Beyond the
lake is agricultural land.

DESCRIPTION OF PHASE Il LANDFILL CCR UNIT

The Phase Il Landfill (LF2) includes three lined disposal cells (Figure 1). LF2 Cells 1 and 2, encompassing
approximately 12 acres, and LF2 Cell 3, encompassing approximately 7 acres.

GEOLOGY AND HYDROGEOLOGY

The site geology and hydrogeology are summarized below from the Hydrogeologic Monitoring Plan
(NRT/0BG, 2017b).

GEOLOGY

Quaternary deposits in the Newton area consist mainly of diamictons and outwash deposits that were deposited
during Illinoian and Pre-Illinoian glaciations. The unconsolidated deposits occurring at Newton Power Station
include the following units (beginning at the ground surface):
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40 C.F.R. § 257.94(e)(2): ALTERNATE SOURCE DEMONSTRATION

NEWTON LANDFILL 2

Ash/Fill Units — CCR and fill within the various CCR Units.

Upper Confining Unit — Low permeability clays and silts, including the Peoria Silt (Loess Unit) in upland areas
and the Cahokia Formation in the flood plain and channel areas to the south and east, underlain by the
Sangamon Soil, and the predominantly clay diamictons of the Hagarstown (Till) and Vandalia (Till) Members
of the Glasford Formation.

Uppermost Aquifer (Groundwater Monitoring Zone) — Thin to moderately thick (3 to 17 ft), moderate to high
permeability sand, silty sand, and sandy silt/clay units of the Mulberry Grove Member of the Glasford
Formation.

Lower Confining Unit — Thick, very low permeability silty clay diamictons of the Smithboro (Till) Member of
the Glasford Formation and the silty clay diamictons of the Banner Formation.

The bedrock beneath the unconsolidated deposits consists of Pennsylvanian-age Mattoon Formation that is
mostly shale near the bedrock surface, but is characterized at depth by a complex sequence of shales, thin
limestones, coals, underclays, and several sandstones. The erosional surface of the Pennsylvanian-age Mattoon
Formation bedrock ranges widely in depth in the vicinity of the site, but is typically encountered at 90 to 120 ft
below ground surface (bgs).

HYDROGEOLOGY

The information used to describe the hydrogeology is based on the local geology obtained from published
sources, hydrogeologic investigation data, and boring data collected during monitoring well installation. CCR
monitoring well locations are shown in Figure 1.

The Uppermost Aquifer, the Mulberry Grove Member, typically consists of fine to coarse sand with varying
amounts of clay, silt, and fine to coarse gravel. The portion of the Mulberry Grove Member at the site that is
defined as a sand layer ranges in thickness from 3 to 17 ft, with an average thickness of 8 ft. With only a few
exceptions, the sand layer occurs between depths of 55 to 88 ft bgs.

The lower hydrostratigaphic units, which comprise lower limit of the Uppermost Aquifer, consist of the
Smithboro Member and the Banner Formation, both of which are predominantly low permeability clay
diamictons with varying amounts of silt, sand, and gravel. These lower hydrostratigraphic units are 30 ft to
more than 50 ft thick above the underlying bedrock.

Groundwater elevations across LF2 ranged from approximately 492 to 524 ft MSL (NAVD88) during D4

(Figure 2). The groundwater elevation contours shown on Figure 2 were measured on February 18, 2019, the
first day of a combined sampling event at the Site for LF2 and the Primary Ash Pond and for multiple monitoring
programs required by both federal and state regulatory agencies. Overall groundwater flow beneath LF2, within
the Uppermost Aquifer, is southward toward Newton Lake, but with flow converging to the south-southeast
along the major axis of LF2 Cells 1 and 2, and a predominantly eastward flow near LF2 Cell 3. Based on
groundwater flow directions near LF2, groundwater beneath LF2 Cells 1 and 2 does not influence groundwater
beneath LF2 Cell 3.

GROUNDWATER MONITORING

The Uppermost Aquifer monitoring system for LF2 Cells 1, 2, and 3 is shown on Figure 1 and described below.
The relative positions of CCR monitoring wells in relation to groundwater flow direction are shown in Figure 2.

BACKGROUND GROUNDWATER MONITORING
Monitoring wells G201 and G48MG are used to monitor background water quality for LF2 (all cells).
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NEWTON LANDFILL 2

DOWNGRADIENT GROUNDWATER MONITORING

Downgradient groundwater quality at LF2 Cells 1 and 2 is monitored using wells G202, G203, G223, G224, and
R217D (which replaced well G217D in October 2017).

Downgradient groundwater quality at LF2 Cell 3 is monitored using wells GO6D, G208, G220, and G222.
ALTERNATE SOURCE DEMONSTRATION: LINES OF EVIDENCE

As allowed by 40 C.F.R. 8§ 257.94(e)(2), this ASD demonstrates that sources other than LF2 caused the SSI(s), or
that the SSI(s) was a result of natural variation in groundwater quality. This ASD is based on the following lines
of evidence (LOE):

1. LF2 composite liner design.

2. No CCR material has been placed in LF2 Cell 3.

3. Theionic composition in groundwater is different than the ionic composition of leachate.
4

The ionic composition of groundwater downgradient of LF2 Cells 1 and 2 is similar to the ionic
composition of groundwater downgradient of LF2 Cell 3 (where no CCR material has been placed).

5. Groundwater quality in monitoring wells downgradient of LF2 Cells 1 and 2 is statistically similar to
groundwater quality in monitoring wells downgradient of LF2 Cell 3 (where no CCR material has been
placed).

6. Groundwater flow directions indicate monitoring wells G223, G224, and R217D are not downgradient of
LF2 Cells 1 and 2.

These lines of evidence are described and supported in greater detail below.

LINE OF EVIDENCE #1: LF2 COMPOSITE LINER DESIGN

LF2 Cells 1 and 2 were constructed, and began receiving CCR, in 1997. A portion of LF2 Cell 2 is currently in
operation. LF2 Cell 3 is currently inactive and has not received CCR since construction in 2011.

The constructed liner and leachate collection system for LF2 Cells 1, 2, and 3 include the following design
components from top to bottom:

Soil cover for liner frost protection;

10-ounce-per-square-yard (sy) geotextile separation layer between the leachate management system and the
frost protection soil cover;

1-foot thick sand drainage layer;
60 mil high-density polyethylene (HDPE) geomembrane; and

Three-foot-thick compacted, low-permeability soil having a maximum hydraulic conductivity of 1.0 x 10-7
centimeters per second (cm/sec).

These components meet or exceed the landfill liner performance standards of 40 C.F.R. § 257. The landfill design
criteria were intended to provide protection to the Uppermost Aquifer. In addition, the Uppermost Confining
Unit provides hydraulic separation between the CCR units at the Site and the Uppermost Aquifer (OBG, 2019)
These factors support the conclusion that LF2 is not the source of CCR constituents detected in the LF2
groundwater monitoring wells.

LINE OF EVIDENCE #2: NO CCR MATERIAL HAS BEEN PLACED IN LF2 CELL 3

LF2 Cell 3 has never contained CCR; therefore, it cannot be the source of the CCR constituents boron, calcium,
chloride, fluoride, sulfate or TDS detected in downgradient groundwater monitoring wells. Furthermore,
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NEWTON LANDFILL 2

groundwater flow directions near LF2 (Figure 2) indicate groundwater beneath LF2 Cells 1 and 2 does not
influence groundwater beneath LF2 Cell 3, so LF2 Cells 1 and 2 cannot be the source of CCR constituents
detected in LF2 Cell 3 downgradient monitoring wells.

LINE OF EVIDENCE #3: THE IONIC COMPOSITION IN GROUNDWATER IS DIFFERENT THAN THE IONIC
COMPOSITION OF LEACHATE

Piper diagrams graphically represent ionic composition of aqueous solutions. A Piper diagram displays the
position of water samples with respect to their major cation and anion content on the two lower triangular
portions of the diagram, providing the information which, when combined on the central, diamond-shaped
portion of the diagram, identify composition categories or groupings (hydrochemical facies). Figure 3, below, is a
Piper diagram that displays the ionic composition of samples collected from the background and downgradient
monitoring wells associated with LF2 in Quarter 3 2018. Major cations and anions were not analyzed in samples
collected from the background and downgradient wells subsequent to Quarter 3 2018. Figure 3 also displays the
ionic composition of samples collected from the combined LF1 and LF2 leachate tank in Quarter 2 2017. Major
cations and anions were not analyzed in samples collected from the LF1 and LF2 leachate tank subsequent to
Quarter 2 2017.
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Newton Landfill 2 Piper Diagram Legend
100 100 ¢ O GosD M G220
@ﬁ. ® G201 & G222
® G202 + G223
X G203 O G224
A G208 O GASMG
¥ R217D * Leachate

Calcium (Ca2™) Chloride (CI")
Groundwater data collected in Quarter 3 2018.

Figure 3. Piper Diagram Showing lonic Composition of Samples of Groundwater Associated with LF2 and Leachate from
Combined LF1 and LF2 Leachate Tank (note: the leachate sample was collected Quarter 2 2017).

It is evident from the Piper diagram (Figure 3) that leachate is in the sodium-sulfate hydrochemical facies, and
the LF2 groundwater samples (blue symbols) are in the no dominant-bicarbonate hydrochemical facies. All LF2
Cell 1, 2, and 3 groundwater samples cluster into a single distinct hydrochemical facies. Downgradient
groundwater samples associated with LF2 have a different ionic composition than leachate, indicating that
leachate is not the source of CCR constituents detected in the LF2 groundwater monitoring wells.
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LINE OF EVIDENCE #4: THE IONIC COMPOSITION IN GROUNDWATER DOWNGRADIENT OF LF2 CELLS 1
AND 2 IS SIMILAR TO GROUNDWATER DOWNGRADIENT OF LF2 CELL 3 (WHERE NO CCR MATERIAL HAS
BEEN PLACED)

As illustrated in the Piper diagram (Figure 3), the ionic composition of all LF2 Cell 1, 2, and 3 groundwater
samples are similar and cluster into a single distinct hydrochemical facies (no dominant-bicarbonate). The
similarity in ionic composition of groundwater downgradient of LF2 Cell 3 and LF2 Cells 1 and 2, coupled with
the fact that Cell 3 has never contained CCR, indicate that LF2 Cells 1 and 2 are not the source of CCR
constituents detected in the LF2 groundwater monitoring wells.

LINE OF EVIDENCE #5: GROUNDWATER QUALITY IN MONITORING WELLS DOWNGRADIENT OF LF2 CELLS
1 AND 2 IS STATISTICALLY SIMILAR TO GROUNDWATER QUALITY IN MONITORING WELLS
DOWNGRADIENT OF LF2 CELL 3 (WHERE NO CCR MATERIAL HAS BEEN PLACED)

Box plots graphically represent the first quartile (Q1), median (Q2), and third quartile (Q3) of a given dataset
using lines to construct a box where the lower line, midline and upper line of the box represent the values of Q1,
Q2 and Q3, respectively. The minimum and maximum values of the dataset (excluding outliers) are illustrated by
whisker lines extending beyond the first and third quartiles of the box plot. Outliers are represented by single
points plotted outside of the range of the whiskers. Boron and chloride SSIs were identified at all LF2 cells (LF2
Cells 1, 2, and 3) during the D4 sampling event, whereas, other SSIs were only identified at either LF2 Cells 1 and
2, 0r LF2 Cell 3. Figures 4 and 5, below, display the boron and chloride data for downgradient groundwater at
LF2; triangle symbols identify outlier values that are at least 1.5 times the interquartile range (IQR) and “x”
symbols identify outlier values that are at least 3 times the IQR.

Boron

Box plots of the boron concentrations observed in LF2 Cells 1 and 2 downgradient monitoring wells (cyan), and
LF2 Cell 3 downgradient monitoring wells (blue) are shown in Figure 4 below.
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Figure 4. Boron Box Plot for LF2 Cells 1 and 2 Downgradient Monitoring Wells (cyan) and LF2 Cell 3 Downgradient
Monitoring Wells (blue)

The following observations can be made from Figure 4

The minimum and maximum boron concentrations in wells downgradient of LF2 Cell 3 ranged from 0.11 to
0.49 mg/L.

The minimum and maximum boron concentrations in wells downgradient of LF2 Cells 1 and 2 ranged from
0.041 t0 0.28 mg/L.

Boron concentrations downgradient of LF2 Cells 1 and 2 were within or below the range of concentrations
observed at wells downgradient of LF2 Cell 3.
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40 C.F.R. § 257.94(e)(2): ALTERNATE SOURCE DEMONSTRATION

NEWTON LANDFILL 2

Chloride

Box plots of the chloride concentrations observed in LF2 Cells 1 and 2 downgradient monitoring wells (cyan),
and LF2 Cell 3 downgradient monitoring wells (blue) are shown in Figure 5 below.

Chloride, total mg/L
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Figure 5. Chloride Box Plot for LF2 Cells 1 and 2 Downgradient Monitoring Wells (cyan) and LF2 Cell 3 Downgradient
Monitoring Wells (blue)
The following observations can be made from Figure 5:

The minimum and maximum chloride concentrations in wells downgradient of LF2 Cell 3 range from 31 to
76 mg/L.

The minimum and maximum chloride concentrations in wells downgradient of LF2 Cells 1 and 2 range from
24 t0 130 mg/L.

Chloride concentrations downgradient of LF2 Cells 1 and 2 are generally within or below the range of
concentrations observed at wells downgradient of LF2 Cell 3. The exception is monitoring well G223 and
potential statistical outlier concentrations at G217D/R217D (illustrated with black symbols outside of the
whiskers in Figure 5).

The similarity of groundwater quality downgradient of LF2 Cell 3 and groundwater quality downgradient of LF2
Cells 1 and 2, as represented by the ranges of boron and chloride concentrations (Figures 4 and 5, respectively),
coupled with the fact that Cell 3 has never contained CCR, indicates that LF2 Cells 1 and 2, are not the source of
CCR constituents detected in the LF2 groundwater monitoring wells.

FINAL | 8
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40 C.F.R. § 257.94(e)(2): ALTERNATE SOURCE DEMONSTRATION

NEWTON LANDFILL 2

LINE OF EVIDENCE #6: GROUNDWATER FLOW DIRECTIONS INDICATE MONITORING WELLS G223, G224,
AND R217D ARE NOT DOWNGRADIENT OF LF2 CELLS 1 AND 2.

Downgradient groundwater at LF2 Cells 1 and 2 is monitored using wells G202, G203, G223, G224, and R217D.
Groundwater flow directions indicate monitoring wells G223, G224, and R217D are not downgradient of LF2
Cells 1 and 2 as illustrated in Figure 2. LF2 Cells 1 and 2 are not the source of CCR constituents detected in the
LF2 groundwater monitoring wells G223, G224, and R217D based on the position of the monitoring wells
relative to groundwater flow directions.

Based on these six lines of evidence, it has been demonstrated that Newton Land(fill 2 is not the source of the
boron SSIs at GO6D, G220, G222, G223, and R217D; the calcium SSI at R217D; the chloride SSIs at GO6D,
G202, G203, G208, G220, G222, G223, G224, and R217D; the fluoride SSIs at G208 and G220; the sulfate SSI
at R217D; and the TDS SSI at R217D.

This information serves as the written ASD prepared in accordance with 40 C.F.R. § 257.94(e)(2) that the SSIs
observed during D4 were not due to the LF2. Therefore, an assessment monitoring program is not required, and
the Newton Landfill 2 will remain in detection monitoring.

REFERENCES

Natural Resource Technology, an OBG Company (NRT/0OBG), 201743, Statistical Analysis Plan, Coffeen Power
Station, Newton Power Station, Illinois Power Generating Company, October 17, 2017.

Natural Resource Technology, an OBG Company (NRT/0OBG), 2017b, Hydrogeologic Monitoring Plan, Newton
Primary Ash Pond — CCR Unit ID 501, Newton Landfill 2 — CCR Unit ID 502, Newton Power Station, Canton,
Illinais, Illinois Power Generating Company, October 17, 2017.

0BG, 2019, 40 CF.R. § 257.94(e)(2): Alternate Source Demonstration: Newton Primary Ash Pond,
October 14, 20109.

ATTACHMENTS

Figure 1 Facility Location Map with Newton Landfill 2 (Phase 11 Landfill) Management Units and Sample
Locations

Figure 2 Groundwater Elevation Contour Map — February 18, 2019
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40 C.F.R. § 257.94(e)(2): ALTERNATE SOURCE DEMONSTRATION

NEWTON LANDFILL 2

I, Eric J. Tlachac, a qualified professional engineer in good standing in the State of Illinois, certify that the
information in this report is accurate as of the date of my signature below. The content of this report is not to be
used for other than its intended purpose and meaning, or for extrapolations beyond the interpretations
contained herein.

Ny et ihan,, o ’,/,
&7 .
Quialified Professional Engineer = i 062-063001 i s
062-063091 2 '5.‘ fon S
lllinois OO o
O'Brien and Gere Engineers, Inc., a Ramboll Company %, )E O
Date: October 14, 2019 "-'fa,,"?"f“m“\\\“\

I, Nicole M. Pagano, a professional geologist in good standing in the State of lllinois, certify that the information
in this report is accurate as of the date of my signature below. The content of this report is not to be used for
other than its intended purpose and meaning, or for extrapolations beyond the interpretations contained herein.

L ———
Nicol&'M,Pagano
Professional Geologist
196-000750
O'Brien and Gere Engineers, Inc., a Ramboll Company
Date: October 14,2019
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40 C.F.R. 8§ 257.94(e)(2): Alternate Source Demonstration
Newton Phase Il Landfill (LF2)

ACRONYMS AND ABBREVIATIONS

40 C.F.R. Title 40 of the Code of Federal Regulations
ASD Alternate Source Demonstration

CCR Coal Combustion Residuals

cm/s centimeters per second

GMF Gypsum Management Facility

HDPE high-density polyethylene

IEPA lllinois Environmental Protection Agency
LOE Line of Evidence

mg/L milligrams per liter

msl mean sea level

NRT/OBG Natural Resource Technology, an OBG Company
Site Newton Power Station

SSi Statistically Significant Increase

UPL Upper Prediction Limit
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40 C.F.R. 8§ 257.94(e)(2): Alternate Source Demonstration
Newton Phase Il Landfill (LF2)

1. INTRODUCTION

Title 40 of the Code of Federal Regulations (40 C.F.R.) § 257.94(e)(2) allows the owner or operator
of a Coal Combustion Residuals (CCR) unit 90 days from the date of determination of a Statistically
Significant Increase (SSI) over background for groundwater constituents listed in Appendix 111 of
40 C.F.R. Part 257 to complete a written demonstration that a source other than the CCR unit being
monitored caused the SSI(s), or that the SSI(s) resulted from error in sampling, analysis, statistical
evaluation, or natural variation in groundwater quality (Alternate Source Demonstration [ASD]).

This ASD has been prepared on behalf of lllinois Power Generating Company, by O’Brien & Gere
Engineers, Inc., a Ramboll Company (Ramboll), to provide pertinent information pursuant to 40
C.F.R. 8 257.95(g)(3)(ii) for the Newton Phase Il Landfill (LF2), located near Newton, IL.

The most recent Detection Monitoring sampling event (D5) was completed on August 21 and
August 22, 2019, and analytical data were received on October 28, 2019. Analytical data from D5
were evaluated in accordance with the Statistical Analysis Plan (NRT/OBG, 2017) to determine any
Statistically Significant Increases (SSlIs) of Appendix Il parameters over background
concentrations. That evaluation identified SSls at downgradient monitoring wells as follows:

e Boron at wells G208, G220, G222, and G223

e Calcium at well R217D

e Chloride at wells GO6D, G202, G203, G208, G220, G222, G223, G224, and R217D
e Fluoride at wells G208 and G220

e Total Dissolved Solids (TDS) at wells G222 and R217D

Pursuant to 40 C.F.R. 8 257.94(e)(2), the following lines of evidence demonstrate that sources
other than the Newton LF2 were the cause of the boron, calcium, chloride, fluoride, and TDS SSls
listed above. This ASD was completed by April 27, 2020, within 90 days of determination of the
SSlIs (January 27, 2020), as required by 40 C.F.R. § 257.94(e)(2).

502 - Newton Landfill 2 - D5 ASD_FINAL 200427.docx 3/13



40 C.F.R. 8§ 257.94(e)(2): Alternate Source Demonstration
Newton Phase Il Landfill (LF2)

2. BACKGROUND

2.1 Site location and Description

The Newton Power Station (Site) is located in Jasper County in the southeastern part of central
lllinois, approximately 7 miles southwest of the town of Newton. The plant is located on the north
side of Newton Lake. The area is bounded by Newton Lake and agricultural land to the west, south,
and east, and agricultural land to the north. Beyond the lake is additional agricultural land.

2.2 Description of Phase Il Landfill CCR Unit

The Phase Il Landfill (LF2) includes three lined disposal cells (Figure 1). LF2 Cells 1 and 2,
encompass approximately 12 acres, are adjacent to each other and located south and east of the
Phase | Landfill (LF1). LF2 Cell 3 encompasses approximately 7 acres and is located approximately
1,100 feet west of Cells 1 and 2. All three cells of LF2 are constructed with composite liners and
leachate collection systems that exceed the landfill liner performance standards of 40 CFR § 257.70.
Cell 3 is inactive and has not received CCR since constructed in 2011.

2.3 Geology and Hydrogeology

The information used to describe the hydrogeology is based on the local geology obtained from
published sources, hydrogeologic investigation data, and boring data collected during monitoring
well installation.

Quaternary deposits in the Newton area consist mainly of diamictons and outwash deposits that
were deposited during lllinoian and Pre-lllinoian glaciations (Lineback, 1979; Willman et al., 1975).
The unconsolidated deposits occurring at Newton Power Station include the following units
beginning at the ground surface:

e Ash/Fill Units — CCR and fill within the various CCR Units.

e Upper Confining Unit — Low permeability clays and silts, including the Peoria Silt (Loess Unit) in
upland areas and the Cahokia Formation in the flood plain and channel areas to the south and
east, underlain by the Sangamon Soil, and the predominantly clay diamictons of the Hagarstown
(Till) and Vandalia (Till) Members of the Glasford Formation .

e Uppermost Aquifer — Thin to moderately thick (3 to 17 ft), moderate to high permeability sand,
silty sand, and sandy silt/clay units of the Mulberry Grove Member of the Glasford Formation.

* Lower Confining Unit — Thick, very low permeability silty clay diamictons of the Smithboro (Till)
Member of the Glasford Formation and the silty clay diamictons of the Banner Formation.

The bedrock beneath the unconsolidated deposits consists of Pennsylvanian-age Mattoon Formation
(Willman et al., 1967) that is mostly shale near the bedrock surface but is characterized at depth by
a complex sequence of shales, thin limestones, coals, underclays, and several sandstones (Willman
et al., 1975). The erosional surface of the Pennsylvanian-age Mattoon Formation bedrock ranges
widely in depth in the vicinity of the Site but is typically encountered at 90 to 120 ft below ground
surface (bgs).

Groundwater elevations across LF2 ranged from approximately 495 to 518 ft msl during D5
(Figure 1). The groundwater elevation contours shown on Figure 1 were measured on
August 21, 2019. Overall groundwater flow beneath LF2, within the Uppermost Aquifer, is
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40 C.F.R. 8§ 257.94(e)(2): Alternate Source Demonstration
Newton Phase Il Landfill (LF2)

southward toward Newton Lake, but with flow converging to the south-southeast along the major
axis of LF2 Cells 1 and 2, and a predominantly eastward flow near LF2 Cell 3. Based on groundwater
flow directions near LF2, groundwater beneath LF2 Cells 1 and 2 does not influence groundwater
beneath LF2 Cell 3.

2.4 Groundwater and Landfill Monitoring

The Uppermost Aquifer monitoring system for LF2 Cells 1, 2, and 3 is shown on Figure 1 and
described below.

Monitoring wells G201 and G48MG are used to monitor background groundwater quality for LF2 (all
cells). Groundwater quality at LF2 Cells 1 and 2 is monitored using wells G202, G203, G223, G224,
and R217D (which replaced well G217D in October 2017). Groundwater quality at LF2 Cell 3 is
monitored using wells GO6D, G208, G220, and G222. Leachate from LF2 is monitored using
leachate sample location L301 (Figure 1).
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40 C.F.R. 8§ 257.94(e)(2): Alternate Source Demonstration
Newton Phase Il Landfill (LF2)

3. ALTERNATE SOURCE DEMONSTRATION: LINES OF
EVIDENCE

As allowed by 40 C.F.R. § 257.94(e)(2), this ASD demonstrates that sources other than LF2 caused
the SSI(s), or that the SSI(s) was a result of natural variation in groundwater quality. This ASD is
based on the following lines of evidence (LOE):

1. LF2 composite liner design.

2. No CCR material has been placed in LF2 Cell 3.

3. The ionic composition of groundwater is different than the ionic composition of leachate.
4

. The ionic composition of groundwater downgradient of LF2 Cells 1 and 2 is similar to the ionic
composition of groundwater downgradient of LF2 Cell 3 (where no CCR material has been
placed).

5. Groundwater quality in monitoring wells downgradient of LF2 Cells 1 and 2 is statistically similar
to groundwater quality in monitoring wells downgradient of LF2 Cell 3 (where no CCR material
has been placed).

These lines of evidence are described and supported in greater detail below.

3.1 LOE #1: LF2 Composite Liner Design

LF2 Cells 1 and 2 were constructed and began receiving CCR in 1997. Currently, a portion of LF2
Cell 2 is in operation. No CCR has been placed in LF2 Cell 3.

The constructed liner and leachate collection system for LF2 Cells 1, 2, and 3 include the following
design components from top to bottom:

« Soil cover for liner frost protection

 10-ounce-per-square-yard geotextile separation layer between the leachate management system
and the frost protection soil cover

+ 1-foot thick sand drainage layer
60 mil high-density polyethylene geomembrane

e Three-foot-thick compacted, low-permeability soil having a maximum hydraulic conductivity of
1.0 x 1077 centimeters per second (cm/sec)

These components exceed the landfill liner performance standards of 40 C.F.R. 8 257. The landfill
design criteria were intended to provide protection to the Uppermost Aquifer. Therefore, the
presence of the composite liner suggests that LF2 is not the source of CCR constituents detected in
the LF2 groundwater monitoring wells.

3.2 LOE #2: No CCR material has been placed in LF2 Cell 3

LF2 Cell 3 has never contained CCR; therefore, it cannot be the source of the CCR constituents
boron, chloride, fluoride, or TDS detected in Cell 3 groundwater monitoring wells (GO6D, G208,
G220, and G222).
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40 C.F.R. 8§ 257.94(e)(2): Alternate Source Demonstration
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3.3 LOE #3: The ionic composition of groundwater is different than the ionic
composition of leachate

Piper diagrams graphically represent ionic composition of aqueous solutions. A Piper diagram
displays the position of water samples with respect to their major cation and anion content on the
two lower triangular portions of the diagram, providing the information which, when combined on
the central, diamond-shaped portion of the diagram, identify composition categories or groupings
(hydrochemical facies). Figure A, below, is a Piper diagram that displays the ionic composition of
samples collected from the background and downgradient monitoring wells associated with LF2, and
leachate sampling location L301 associated with LF2, in Quarter 3 2019.

Figure A. Piper Diagram. Shows lonic Composition of Samples of Groundwater Associated with LF2 in
Q3 2019.

It is evident from the Piper diagram (Figure A) that leachate from LF2 (L301; green symbol) is in
the sodium-chloride hydrochemical facies, while the LF2 groundwater samples (blue and cyan
symbols) are predominantly in the calcium-bicarbonate hydrochemical facies (black grouping) with
the exception of groundwater sample R217D which is in the calcium-sulfate hydrochemical facies.
Therefore, downgradient groundwater samples associated with LF2 have a different ionic
composition than leachate, indicating that leachate is not the source of CCR constituents detected in
the LF2 groundwater monitoring wells.
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3.4 LOE #4: The lonic Composition of Groundwater Downgradient of LF2 Cells 1
and 2 Is Similar to the lonic Composition of Groundwater Downgradient of
LF2 Cell 3 (Where No CCR Material Has Been Placed)

As illustrated in the Piper diagram (Figure A), the ionic composition of all LF2 Cell 1, 2, and 3
groundwater samples (blue and cyan symbols) are similar and primarily cluster into a single distinct
hydrochemical facies (calcium-bicarbonate; black grouping). The only exception is R217D, which is
in the calcium-sulfate facies (along with background well G201). Furthermore, the groundwater flow
direction indicates that Cell 3 wells are not influenced by Cells 1 and 2 (Figure 1). The similarity in
ionic composition of groundwater downgradient of LF2 Cell 3 and LF2 Cells 1 and 2, coupled with
the facts that Cell 3 has never contained CCR and groundwater beneath Cell 3 is not influenced by
Cells 1 and 2, indicate that LF2 Cells 1 and 2 are not the source of CCR constituents detected in the
LF2 groundwater monitoring wells.

3.5 LOE #5: Groundwater Quality in Monitoring Wells Downgradient of LF2 Cells
1 and 2 Is Statistically Similar to Groundwater Quality in Monitoring Wells
Downgradient of LF2 Cell 3 (Where No CCR Material Has Been Placed)

Box plots graphically represent the first quartile, median, and third quartile of a given dataset using
lines to construct a box where the lower line, midline and upper line of the box represent the values
of the first quartile, median, and third quartile, respectively. The minimum and maximum values of
the dataset (excluding outliers) are illustrated by whisker lines extending beyond the first and third
quartiles of the box plot. Outliers are represented by single points plotted outside of the range of
the whiskers. Boron, chloride, and TDS SSls were identified at all LF2 cells (LF2 Cells 1, 2, and 3)
during the D5 sampling event, whereas other SSls were only identified at either LF2 Cells 1 and 2,
or LF2 Cell 3. As noted above, groundwater flow direction indicates that Cell 3 wells are not
influenced by Cells 1 and 2, and Cell 3 has never contained CCR. Figures B, C, and D display the
boron, chloride and TDS data, respectively, for downgradient groundwater at LF2; triangle symbols
identify outlier values that are at least 1.5 times the interquartile range (IQR) and “Xx” symbols
identify outlier values that are at least 3 times the IQR.
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3.5.1 Boron

Box plots of the boron concentrations observed in LF2 Cells 1 and 2 downgradient monitoring wells
(cyan), and LF2 Cell 3 downgradient monitoring wells (blue) are shown in Figure B.
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Figure B. Boron Box Plot. Includes LF2 Cells 1 and 2 Downgradient Monitoring Wells (cyan) and LF2
Cell 3 Downgradient Monitoring Wells (blue).

The minimum and maximum boron concentrations in wells downgradient of LF2 Cell 3 ranged from
0.11 to 0.49 milligrams per liter (mg/L). The minimum and maximum boron concentrations in wells
downgradient of LF2 Cells 1 and 2 ranged from 0.041 to 0.28 mg/L. Boron concentrations
downgradient of LF2 Cells 1 and 2 were within or below the range of concentrations observed at
wells downgradient of LF2 Cell 3.
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3.5.2 Chloride

Box plots of the chloride concentrations observed in LF2 Cells 1 and 2 downgradient monitoring
wells (cyan), and LF2 Cell 3 downgradient monitoring wells (blue) are shown in Figure C below.

Chloride, total mg/L
140
A
120
x
100
|
~
é"’ R —
— 80
8
g - =
5
§ o EE =5 ) o
- 1
2 F - e
S _
40
i =
20 —
0 Goep G202 G203 G208 G217D/R217D G220 G222 G223 G224
Locations

Figure C. Chloride Box Plot. Includes LF2 Cells 1 and 2 Downgradient Monitoring Wells (cyan) and
LF2 Cell 3 Downgradient Monitoring Wells (blue).

The minimum and maximum chloride concentrations in wells downgradient of LF2 Cell 3 range from
31 to 76 mg/L. The minimum and maximum chloride concentrations in wells downgradient of LF2
Cells 1 and 2 range from 24 to 130 mg/L.

Chloride concentrations downgradient of LF2 Cells 1 and 2 are generally within or below the range
of concentrations observed at wells downgradient of LF2 Cell 3. The exception is monitoring well
G223 and potential statistical outlier concentrations at G217D/R217D (illustrated with black symbols
outside of the whiskers in Figure C).
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3.5.3 Total Dissolved Solids

Box plots of the TDS concentrations observed in LF2 Cells 1 and 2 downgradient monitoring wells
(cyan), and LF2 Cell 3 downgradient monitoring wells (blue) are shown in Figure D below.

Figure D. Total Dissolved Solids Box Plot. Includes LF2 Cells 1 and 2 Downgradient Monitoring Wells
(cyan) and LF2 Cell 3 Downgradient Monitoring Wells (blue).

The minimum and maximum TDS concentrations in wells downgradient of LF2 Cell 3 range from
500 to 1100 mg/L. The minimum and maximum TDS concentrations in wells downgradient of
LF2 Cells 1 and 2 range from 320 to 3200 mg/L.

The minimum and maximum TDS concentrations in wells downgradient of LF2 Cells 1 and 2 range
from 320 to 3200 mg/L.

TDS concentrations downgradient of LF2 Cells 1 and 2 are generally within or below the range of
concentrations observed at wells downgradient of LF2 Cell 3. The exception is monitoring well
G217D/R217D which had two TDS concentrations greater than 1100 mg/L, one of which is a
potential statistical outlier (illustrated with black symbols outside of the whiskers in Figure D).

The similarity of groundwater quality downgradient of LF2 Cell 3 and groundwater quality
downgradient of LF2 Cells 1 and 2, as represented by the ranges of boron, chloride, and TDS
concentrations (Figures B, C, and D respectively), coupled with the fact that no CCR material has
been placed in LF2 Cell 3, suggests that LF2 Cells 1 and 2 are not the source of CCR constituents
detected in the LF2 groundwater monitoring wells.
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4. CONCLUSIONS

Based on the six lines of evidence below, it has been demonstrated that the boron SSis at G208,
G220, G222, and G223; the calcium SSI at R217D; the chloride SSls at GO6D, G202, G203, G208,
G220, G222, G223, G224, and R217D; the fluoride SSls at G208 and G220; and the TDS SSis at
G222 and R217D are not due to Newton LF2 but are from a source other than the CCR unit being
monitored:

1.

2
3.
4

LF2 composite liner design.

. No CCR material has been placed in LF2 Cell 3.

The ionic composition of groundwater is different than the ionic composition of leachate.

. The ionic composition of groundwater downgradient of LF2 Cells 1 and 2 is similar to the ionic

composition of groundwater downgradient of LF2 Cell 3 (where no CCR material has been
placed).

Groundwater quality in monitoring wells downgradient of LF2 Cells 1 and 2 is statistically similar
to groundwater quality in monitoring wells downgradient of LF2 Cell 3 (where no CCR material
has been placed).

. This information serves as the written ASD prepared in accordance with 40 C.F.R. § 257.94(e)(2)

that the SSIs observed during D5 were not due to the LF2. Therefore, an assessment monitoring
program is not required, and the Newton Landfill 2 will remain in detection monitoring.

This information serves as the written ASD prepared in accordance with 40 C.F.R. § 257.94(e)(2)
that the SSls observed during D5 were not due to the LF2. Therefore, an assessment monitoring
program is not required, and the Newton Landfill 2 will remain in detection monitoring.
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40 C.F.R. 8§ 257.94(e)(2): Alternate Source Demonstration
Newton Phase Il Landfill (LF2)

1. INTRODUCTION

Title 40 of the Code of Federal Regulations (40 C.F.R.) § 257.94(e)(2) allows the owner or operator
of a Coal Combustion Residuals (CCR) unit 90 days from the date of determination of a Statistically
Significant Increase (SSI) over background for groundwater constituents listed in Appendix 111 of
40 C.F.R. Part 257 to complete a written demonstration that a source other than the CCR unit being
monitored caused the SSI(s), or that the SSI(s) resulted from error in sampling, analysis, statistical
evaluation, or natural variation in groundwater quality (Alternate Source Demonstration [ASD]).

This ASD has been prepared on behalf of Illinois Power Generating Company, by Ramboll Americas
Engineering Solutions, Inc., formerly known as (f/k/a) O’Brien & Gere Engineers, Inc., to provide
pertinent information pursuant to 40 C.F.R. § 257.95(g)(3)(ii) for the Newton Phase Il Landfill
(LF2), located near Newton, IL.

A background total dissolved solids (TDS) concentration for one of the eight baseline sampling
events from 2015-2017 was revised by the lab shortly after the initial report was released, but
inadvertently omitted from the database until realized during a database QC in 2020. Including this
data point caused a change in the distribution of the background TDS data from normal to non-
normal, prompting a change in the way that the background Upper Prediction Limit (UPL) is
calculated and resulting in a reduction of the UPL from 1,005 milligrams per liter (mg/L) to 860
mg/L.

Because the corrected TDS UPL is lower than the one used to determine SSls through the D5
sampling event, there were unreported TDS SSls during these events as follows:

e Well G222 during the D2 sampling event (Q2 2018)
e Well G222 during the D3 sampling event (Q4 2018)
e Wells GO6D, G203, G222, and G223 during the D4 sampling event (Q1 2019)
e Well G223 during the D5 sampling event (Q3 2019)

These wells all had one or more SSls for other parameters during these sampling events, and ASDs
for those SSls were completed [self-implementing program]. The lines of evidence (LOE) presented
in these ASDs address the unreported TDS SSls as well as the reported SSls for other parameters.
Therefore, the previous ASDs support the conclusion that the unreported TDS SSls are not caused by
LF2.

The most recent Detection Monitoring sampling event (Detection Monitoring Round 6 [D6]) was
completed on February 4, 5, 6 and 19, 2020, and analytical data were received on April 15,
2020. Analytical data from D6 were evaluated in accordance with the Statistical Analysis Plan
(Natural Resource Technology, an OBG Company [NRT/OBG], 2017) to determine any SSls of
Appendix Il parameters over background concentrations. That evaluation identified SSls at
downgradient monitoring wells as follows:

e Boron at wells G208, G220, G222, G223, and R217D

e Calcium at well R217D

e Chloride at wells GO6D, G202, G203, G208, G220, G222, G223, G224, and R217D
e Fluoride at well G220

e Sulfate at R217D
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e TDS at wells GO6D, G203, G220, G222, G223, G224, and R217D

In accordance with the Statistical Analysis Plan, wells G202, G203, G208, G220, G222, G223, G224,
and R217D were resampled on May 20-21 (as part of the lllinois Environmental Protection Agency
[1EPA] quarterly sampling event) and well GO6D was resampled on June 11, 2020 and analyzed
only for TDS (all wells), calcium (R217D), and sulfate (R217D) to confirm the SSls. Following
evaluation of analytical data from the resample event, the following SSIs remained:

e Boron at wells G208, G220, G222, G223, and R217D

e Calcium at well R217D

e Chloride at wells GO6D, G202, G203, G208, G220, G222, G223, G224, and R217D
e Fluoride at well G220

e TDS at wells GO6D, G222, G223, and R217D

Pursuant to 40 C.F.R. § 257.94(e)(2), the following LOEs demonstrate that sources other than LF2
were the cause of the boron, calcium, chloride, fluoride, and TDS SSls listed above. This ASD was
completed by October 12, 2020, within 90 days of determination of the SSlIs (July 14, 2020), as
required by 40 C.F.R. 8 257.94(e)(2).
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2. BACKGROUND

2.1 Site location and Description

The Newton Power Station (Site) is located in Jasper County in the southeastern part of central
lllinois, approximately 7 miles southwest of the town of Newton. The plant is located on the north
side of Newton Lake. The area is bounded by Newton Lake and agricultural land to the west, south,
and east, and agricultural land to the north. Beyond the lake is additional agricultural land.

2.2 Description of Phase Il Landfill CCR Unit

LF2 includes three lined disposal cells (Figure 1). LF2 Cells 1 and 2, encompassing approximately 12
acres, are adjacent to each other and located south and east of the Phase | Landfill (LF1). LF2 Cell 3
encompasses approximately 7 acres and is located approximately 1,100 feet west of Cells 1 and 2.
All three cells of LF2 are constructed with composite liners and leachate collection systems that
exceed the landfill liner performance standards of 40 CFR § 257.70. Cell 3 is inactive and has not
received CCR since it was constructed in 2011.

2.3 Geology and Hydrogeology

The information used to describe the hydrogeology is based on the local geology obtained from
published sources, hydrogeologic investigation data, and boring data collected during monitoring
well installation.

Quaternary deposits in the Newton area consist mainly of diamictons and outwash deposits that
were deposited during lllinoian and Pre-lllinoian glaciations (Lineback, 1979; Willman et al., 1975).
The unconsolidated deposits occurring at Newton Power Station include the following units
beginning at the ground surface:

e Upper Confining Unit — Low permeability clays and silts, including the Peoria Silt (Loess Unit) in
upland areas and the Cahokia Formation in the flood plain and channel areas to the south and
east, underlain by the Sangamon Soil, and the predominantly clay diamictons of the Hagarstown
(Till) and Vandalia (Till) Members of the Glasford Formation.

e Uppermost Aquifer — Thin to moderately thick (3 to 17 feet), moderate to high permeability
sand, silty sand, and sandy silt/clay units of the Mulberry Grove Member of the Glasford
Formation.

* Lower Confining Unit — Thick, very low permeability silty clay diamictons of the Smithboro (Till)
Member of the Glasford Formation and the silty clay diamictons of the Banner Formation.

The bedrock beneath the unconsolidated deposits consists of Pennsylvanian-age Mattoon Formation
(Willman et al., 1967) that is mostly shale near the bedrock surface but is characterized at depth by
a complex sequence of shales, thin limestones, coals, underclays, and several sandstones (Willman
et al., 1975). The erosional surface of the Pennsylvanian-age Mattoon Formation bedrock ranges
widely in depth in the vicinity of the Site but is typically encountered at 90 to 120 feet below ground
surface (bgs).

Groundwater elevations across LF2 ranged from approximately 493 to 519 feet mean sea level
(msl) during D6 (Figure 1). The groundwater elevation contours shown on Figure 1 were measured
on February 3, 2020. Overall groundwater flow beneath LF2, within the Uppermost Aquifer, is
southward toward Newton Lake, but with flow converging to the south-southeast along the major
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axis of LF2 Cells 1 and 2, and a predominantly eastward flow near LF2 Cell 3. Based on groundwater
flow directions near LF2, groundwater beneath LF2 Cells 1 and 2 does not influence groundwater
beneath LF2 Cell 3.

2.4 Groundwater and Landfill Monitoring

The Uppermost Aquifer monitoring system for LF2 Cells 1, 2, and 3 is shown on Figure 1.

Monitoring wells G201 and G48MG are used to monitor background groundwater quality for LF2 (all
cells). Groundwater quality at LF2 Cells 1 and 2 is monitored using wells G202, G203, G223, G224,
and R217D (which replaced well G217D in October 2017). Groundwater quality at LF2 Cell 3 is
monitored using wells GO6D, G208, G220, and G222. Leachate from LF2 is monitored using
leachate sample location L301 (Figure 1).
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3. ALTERNATE SOURCE DEMONSTRATION: LINES OF
EVIDENCE

As allowed by 40 C.F.R. § 257.94(e)(2), this ASD demonstrates that sources other than LF2 caused
the SSI(s), or that the SSI(s) was a result of natural variation in groundwater quality. This ASD is
based on the following LOE:

1. LF2 composite liner design.

2. No CCR material has been placed in LF2 Cell 3.

3. The ionic composition of groundwater is different than the ionic composition of leachate.
4

. The ionic composition of groundwater downgradient of LF2 Cells 1 and 2 is similar to the ionic
composition of groundwater downgradient of LF2 Cell 3 (where no CCR material has been
placed).

5. Groundwater quality in monitoring wells downgradient of LF2 Cells 1 and 2 is statistically similar
to groundwater quality in monitoring wells downgradient of LF2 Cell 3 (where no CCR material
has been placed).

These LOEs are described and supported in greater detail below.

3.1 LOE #1: LF2 Composite Liner Design

LF2 Cells 1 and 2 were constructed and began receiving CCR in 1997. Currently, a portion of LF2
Cell 2 is in operation. No CCR has been placed in LF2 Cell 3.

The constructed liner and leachate collection system for LF2 Cells 1, 2, and 3 include the following
design components from top to bottom:

« Soil cover for liner frost protection

e 10-ounce-per-square-yard geotextile separation layer between the leachate management system
and the frost protection soil cover

« 1-foot thick sand drainage layer
e 60-millimeter high-density polyethylene geomembrane

e Three-foot-thick compacted, low-permeability soil having a maximum hydraulic conductivity of
1.0 x 1077 centimeters per second (cm/s)

These components exceed the landfill liner design criteria of 40 C.F.R. § 257. The landfill design
criteria were intended to provide protection to the Uppermost Aquifer. Therefore, the presence of
the composite liner suggests that LF2 is not contributing CCR constituents to the groundwater in the
vicinity of LF2.

3.2 LOE #2: No CCR material has been placed in LF2 Cell 3

LF2 Cell 3 has never contained CCR; therefore, it cannot be the source of the CCR constituents
boron, chloride, fluoride, or TDS detected in Cell 3 groundwater monitoring wells (GO6D, G208,
G220, and G222).
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3.3 LOE #3: The ionic composition of groundwater is different than the ionic
composition of leachate

Piper diagrams graphically represent ionic composition of aqueous solutions. A Piper diagram
displays the position of water samples with respect to their major cation and anion content on the
two lower triangular portions of the diagram, providing the information which, when combined on
the central, diamond-shaped portion of the diagram, identify composition categories or groupings
(hydrochemical facies). Figure A, below, is a Piper diagram that displays the ionic composition of
samples collected from the background and downgradient monitoring wells associated with LF2, and
leachate sampling location L301 associated with LF2, in the D6 sampling event.

Figure A. Piper Diagram. Shows lonic Composition of Samples of Groundwater and Leachate Associated
with LF2 During D6 Sampling Event.

It is evident from the Piper diagram (Figure A) that leachate from LF2 (L301; green symbol) is in
the sodium-chloride hydrochemical facies, while the LF2 groundwater samples (blue and cyan
symbols) are predominantly in the calcium-bicarbonate hydrochemical facies (black grouping).
Therefore, downgradient groundwater samples associated with LF2 have a different ionic
composition than leachate, indicating that leachate is not the source of CCR constituents detected in
the LF2 groundwater monitoring wells.
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3.4 LOE #4: The lonic Composition of Groundwater Downgradient of LF2 Cells 1 and 2
Is Similar to the lonic Composition of Groundwater Downgradient of LF2 Cell 3
(Where No CCR Material Has Been Placed)

As illustrated in the Piper diagram (Figure A), the ionic composition of all LF2 Cell 1, 2, and 3
groundwater samples (blue and cyan symbols) are similar and primarily cluster into a single distinct
hydrochemical facies (calcium-bicarbonate; black grouping). Furthermore, the groundwater flow
direction indicates that Cell 3 wells are not influenced by Cells 1 and 2 (Figure 1). The similarity in
ionic composition of groundwater downgradient of LF2 Cell 3 and LF2 Cells 1 and 2, coupled with
the facts that Cell 3 has never contained CCR and groundwater beneath Cell 3 is not influenced by
Cells 1 and 2, indicate that LF2 Cells 1 and 2 are not the source of CCR constituents detected in the
LF2 groundwater monitoring wells.

3.5 LOE #5: Groundwater Quality in Monitoring Wells Downgradient of LF2 Cells 1 and 2
Is Statistically Similar to Groundwater Quality in Monitoring Wells Downgradient of
LF2 Cell 3 (Where No CCR Material Has Been Placed)

Box plots graphically represent the range of values of a given dataset using lines to construct a box
where the lower line, midline and upper line of the box represent the values of the first quartile,
median, and third quartile values, respectively. The minimum and maximum values of the dataset
(excluding outliers) are illustrated by whisker lines extending beyond the first and third quartiles of
(i.e., below and above) the box. The interquartile range (IQR) is the distance between the first and
third quartiles. Outliers (values that are at least 1.5 times the IQR away from the edges of the box)
are represented by single points plotted outside of the range of the whiskers. Boron, chloride, and
TDS SSls were identified at all LF2 cells (LF2 Cells 1, 2, and 3) during the D6 sampling event,
whereas other SSls were only identified at either LF2 Cells 1 and 2, or LF2 Cell 3. As noted above,
groundwater flow direction indicates that Cell 3 wells are not influenced by Cells 1 and 2, and Cell 3
has never contained CCR.

3.5.1 Boron

Box plots of the boron concentrations observed in LF2 Cells 1 and 2 downgradient monitoring wells
(cyan), and LF2 Cell 3 downgradient monitoring wells (blue) are shown in Figure B.
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Figure B. Boron Box Plot. Includes LF2 Cells 1 and 2 Downgradient Monitoring Wells (cyan) and LF2
Cell 3 Downgradient Monitoring Wells (blue).

The minimum and maximum boron concentrations in wells downgradient of LF2 Cell 3 ranged from
0.11 to 0.49 mg/L. The minimum and maximum boron concentrations in wells downgradient of LF2
Cells 1 and 2 ranged from 0.041 to 0.28 mg/L. Boron concentrations downgradient of LF2 Cells 1
and 2 were within or below the range of concentrations observed at wells downgradient of LF2 Cell
3.

3.5.2 Chloride

Box plots of the chloride concentrations observed in LF2 Cells 1 and 2 downgradient monitoring
wells (cyan), and LF2 Cell 3 downgradient monitoring wells (blue) are shown in Figure C below.
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Figure C. Chloride Box Plot. Includes LF2 Cells 1 and 2 Downgradient Monitoring Wells (cyan) and
LF2 Cell 3 Downgradient Monitoring Wells (blue).

The minimum and maximum chloride concentrations in wells downgradient of LF2 Cell 3 range from
31 mg/L to 76 mg/L. The minimum and maximum chloride concentrations in wells downgradient of
LF2 Cells 1 and 2 range from 24 mg/L to 150 mg/L.

Chloride concentrations downgradient of LF2 Cells 1 and 2 are generally within or below the range
of concentrations observed at wells downgradient of LF2 Cell 3. The exceptions are monitoring well
G223 and potential statistical outlier concentrations only at G217D/R217D (illustrated with filled
symbols outside of the whiskers in Figure C).

3.5.3 Total Dissolved Solids

Box plots of the TDS concentrations observed in LF2 Cells 1 and 2 downgradient monitoring wells
(cyan), and LF2 Cell 3 downgradient monitoring wells (blue) are shown in Figure D below.
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Figure D. Total Dissolved Solids Box Plot. Includes LF2 Cells 1 and 2 Downgradient Monitoring Wells
(cyan) and LF2 Cell 3 Downgradient Monitoring Wells (blue).

The minimum and maximum TDS concentrations in wells downgradient of LF2 Cell 3 range from
500 to 1200 mg/L. The minimum and maximum TDS concentrations in wells downgradient of
LF2 Cells 1 and 2 range from 320 mg/L to 3900 mg/L.

TDS concentrations downgradient of LF2 Cells 1 and 2 are generally within or below the range of
concentrations observed at wells downgradient of LF2 Cell 3. The exceptions (i.e., have
concentrations greater than 1200 mg/L) are three data points at monitoring well G217D/R217D
(two of which are potential statistical outliers, illustrated with filled symbols outside of the whiskers
in Figure D) and one at monitoring well G223 (which is also a potential statistical outlier).

The similarity of groundwater quality downgradient of LF2 Cell 3 and groundwater quality
downgradient of LF2 Cells 1 and 2, as represented by the ranges of boron, chloride, and TDS
concentrations (Figures B, C, and D respectively), coupled with the fact that no CCR material has
been placed in LF2 Cell 3, suggests that LF2 Cells 1 and 2 are not the source of CCR constituents
detected in the LF2 groundwater monitoring wells.
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4. CONCLUSIONS

Based on the five LOE below, it has been demonstrated that the boron SSis at G208, G220, G222,
G223, and R217D; the calcium SSI at R217D; the chloride SSlIs at GO6D, G202, G203, G208, G220,
G222, G223, G224, and R217D; the fluoride SSI at G220; and the TDS SSls at GO6D, G222, G223
and R217D are not due to LF2 but are from a source other than the CCR unit being monitored:

1. LF2 composite liner design.

2. No CCR material has been placed in LF2 Cell 3.

3. The ionic composition of groundwater is different than the ionic composition of leachate.
4

. The ionic composition of groundwater downgradient of LF2 Cells 1 and 2 is similar to the ionic
composition of groundwater downgradient of LF2 Cell 3 (where no CCR material has been
placed).

5. Groundwater quality in monitoring wells downgradient of LF2 Cells 1 and 2 is statistically similar
to groundwater quality in monitoring wells downgradient of LF2 Cell 3 (where no CCR material
has been placed).

This information serves as the written ASD prepared in accordance with 40 C.F.R. § 257.94(e)(2)
that the SSls observed during D6 were not due to the LF2. Therefore, an assessment monitoring
program is not required, and the Newton Landfill 2 will remain in detection monitoring.
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CONCEPTUAL SITE MODEL AND DESCRIPTION OF SITE
HYDROGEOLOGY (PRIMARY ASH POND)

The Newton Power Station (Power Station) conceptual site model (CSM) and Description of Site
Hydrogeology for the Primary Ash Pond (PAP) located near Newton, lllinois is described in the following
sections.

REGIONAL SETTING

The PAP is located in Jasper County in the southeastern part of central lllinois, approximately 7 miles
southwest of the town of Newton. The PAP lies at the southeastern portion of the Springfield Plain of the Till
Plains section, the largest physiographic division in lllinois, covering approximately four-fifths of the state. It
is characterized by its flatness and shallowly entrenched drainage. The unlithified geologic deposits in the
region range from 100 to 120 feet (ft) thick and are derived from recent river deposition (alluvium), glacial
outwash, and glacial till deposits. The unlithified deposits directly overly Pennsylvanian Mattoon Formation
bedrock.

The Mattoon Formation is the youngest formation in the Pennsylvanian System in lllinois. It is underlain by
the Bond Formation, while the top is mostly an erosional surface overlain by Pleistocene glacial deposits. The
Mattoon Formation has a maximum thickness of more than 600 feet in the central part of the lllinois Basin in
Jasper County. It is characterized by a complex sequence of thin limestones, coals, black fissile shales,
underclays, thick gray shales, and several well-developed sandstones. Quaternary deposits in the Newton
area consist mainly of diamictons and outwash deposits that were deposited during lllinoian and Pre-lllinoian
glaciations (Lineback, 1979; Willman et al., 1975). Borings advanced at the Power Station indicate that the
elevation of the top of the bedrock surface at the PAP is approximately 400 to 450 ft above mean sea level
(msl). The depth to bedrock varies widely in the area owing to the undulatory nature of the eroded upper
bedrock surface and ranges from approximately 90 to 120 ft. Logs indicate that the lithology of the
uppermost bedrock is mostly shale.

SITE GEOLOGY

The unconsolidated deposits occurring at the PAP include the following units (beginning at the ground
surface):

e Upper Confining Unit — Low permeability clays and silts, including the Peoria Silt (Loess Unit) in upland
areas and the Cahokia Formation in the flood plain and channel areas to the south and east, underlain by
the Sangamon Soil, and the predominantly clay diamictons of the Hagarstown (Till) and Vandalia (Till)
Members of the Glasford Formation.

e Uppermost Aquifer — Thin to moderately thick (3 to 17 ft), moderate to high permeability sand, silty
sand, and sandy silt/clay units of the Mulberry Grove Member of the Glasford Formation.

 Lower Confining Unit — Thick, very low permeability silty clay diamictons of the Smithboro (Till) Member
of the Glasford Formation and the silty clay diamictons of the Banner Formation.

e Bedrock — Pennsylvanian-age Mattoon Formation that is mostly shale near the bedrock surface, but is
characterized at depth by a complex sequence of shales, thin limestones, coals, underclays, and several
sandstones. The erosional surface of the Pennsylvanian-age Mattoon Formation bedrock ranges widely in
depth in the vicinity of the PAP, but is typically encountered at 90 to 120 ft below ground surface (bgs).
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Two cross-sections showing the subsurface materials encountered at the PAP is included as an attachment to
this demonstration.

SITE HYDROGEOLOGY

The CCR groundwater monitoring system consists of six monitoring wells installed in the uppermost aquifer
and adjacent to the PAP (APW5, APW6, APW7, APW8, APW9 and APW10) (see Monitoring Well Location Map,
and Well Construction Diagrams and Drilling Logs attached to this demonstration). The unit utilizes two
background monitoring wells (APW5 and APW6) as part of the CCR groundwater monitoring system.

Hydraulic Conductivity

Hydraulic conductivity/slug tests were completed in wells screened in the unlithified material during prior site
investigations and by NRT in April 2017. The hydraulic conductivity values determined from 15 individual
monitoring wells within the uppermost aquifer ranged from 3.9 x 108 to 3.6 x 102 centimeters per second
(cm/s). The geometric mean of the hydraulic conductivity for NRT tested monitoring wells in the Uppermost
Aquifer, excluding one outlier, is 2.5 x 104 cm/s.

The uppermost unit intercepted in the area of the PAP is the silty to sandy clay of the “Upper Drift”, or
aquitard, as identified in the Rapps’ 1997 landfill investigation and consists of Peoria Silt, Sangamon Saoil,
and/or Hagarstown Member. The hydraulic conductivity of this unit, as tested at monitoring wells near the
landfill with screen depths between 8 and 36 ft bgs (Rapps, 1997), ranged from 2.4 x 10 to 6.1 x 105 cm/s
with a geometric mean of 1.7 x 10> cm/s. Three in-situ tests conducted by NRT of the uppermost materials
near the Primary Ash Pond, on wells screened between 7 and 20 ft bgs, had a geometric mean hydraulic
conductivity of 1.3 x 10 cm/s.

Groundwater Elevations, Flow Direction and Velocity

Groundwater elevations across the PAP ranged from 491 to 530 ft msl from December 2015 to June 2020.
Groundwater flow in the Uppermost Aquifer beneath the eastern portion of PAP is generally to the south
toward Newton Lake. The flow direction diverges to the southwest beneath the western portion of the PAP,
consistent with groundwater flow in the area converging between the PAP and the Phase 2 Landfill to the
west (see Groundwater Contour Maps attached to this demonstration). Calculated groundwater flow velocity
based on the January and June 2017 groundwater contours was 0.12 ft/day.
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Willman, H.B., E. Atherton, T.C. Buschbach, C. Collinson, J.C. Frye, M.E. Hopkins, J.A. Lineback, and
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ACRONYMS AND ABBREVIATIONS

bgs below ground surface

CCR coal combustion residual

CFR Code of Federal Regulations

cm/s centimeters per second

CPT Cone Penetrometer Test

ft feet

ft/ft feet per feet

ft MSL feet above Mean Sea Level

HMP Hydrogeologic Monitoring Plan

ID Identification number

IEPA [llinois Environmental Protection Agency

IPGC [llinois Power Generating Company

ISGS [llinois State Geological Survey

NPS Newton Power Station

NRT Natural Resource Technology, an OBG Company

PWS Public Water Supply

RCRA Resource Conservation and Recovery Act

SAP Sampling and Analysis Plan

USEPA United States Environmental Protection Agency
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1 INTRODUCTION

1 INTRODUCTION

11 OVERVIEW

This Hydrogeologic Monitoring Plan (HMP) has been prepared by Natural Resource Technology, an OBG
Company (NRT) to provide background information necessary to support the monitoring well network
established for development of the Sampling and Analysis Plan (SAP) requirements of the United States
Environmental Protection Agency (USEPA) Final Rule to regulate the disposal of Coal Combustion Residual
(CCR) as solid waste under Subtitle D of the Resource Conservation and Recovery Act (RCRA) [40 CFR 257
Subpart D; published in 80 FR 21302-21501, April 17, 2015] for the Newton Power Station, Jasper County,
[llinois. The Newton Power Station is owned by Illinois Power Generating Company (IPGC). This HMP will apply
specifically to the following CCR Units: Newton Primary Ash Pond (CCR Unit ID 501) and Newton Landfill 2 (CCR
Unit ID 502), as defined further below.

1.2 PREVIOUS INVESTIGATIONS AND REPORTS

Numerous hydrogeologic investigations have been performed concerning the CCR Units located at the Newton
Power Station. The information presented in this HMP includes data collected in support of the monitoring well
network established for development of the Sampling and Analysis Plan (SAP) and supplements comprehensive
data collection and evaluations from prior hydrogeologic investigation reports (most recent to oldest), including,
but not limited to, the following:

Rapps Engineering and Applied Science, April 10 2013, Phase I Hydrogeological Assessment Report, Coal
Combustion Product Impoundment, Ameren Energy Generating Company, Newton Energy Center, Jasper
County, Illinois. A hydrogeologic study to assess the potential for constituent migration from this
impoundment. Report includes: water well survey, development of a groundwater monitoring plan, and an
initial groundwater quality assessment. This report summarizes hydrogeologic information pertinent to the
site, evaluates groundwater quality data to determine if operation of the impoundment has adversely
affected groundwater, and makes recommendations for future actions related to groundwater quality
management.

Geotechnology, Inc., February 8, 2011, Initiation of Monitoring Report, Ameren, Newton Power Station,
Newton, Illinois. This report documents the results of the monitoring well installation and groundwater
monitoring activities performed at the site. Three wells were installed, developed and sampled.

Rapps Engineering and Applied Science, November 2009, Site Characterization and Groundwater
Monitoring Plan for CCP Impoundment, Ameren Energy Generating Company, Newton Power Station,
Jasper County, Illinois. Hydrogeologic study and groundwater monitoring plan to assess the potential for
constituent migration from this impoundment. Includes an assessment of subsurface hydrogeologic
conditions at the site, identification of private, potable water wells and oil and gas wells within 2,500 feet of
the facility, public water supply (PWS) wells within 10 miles of the facility, and plans for a groundwater
monitoring well network designed to characterize and monitor groundwater quality.

Rapps Engineering and Applied Science, 1997, Hydrogeologic Investigation and Groundwater
Monitoring Program, Newton Power Station, Jasper County, Illinois. Investigation presents site-specific
data obtained through the completion of approximately 40 borings, 20 monitoring wells, and review of
regional information and an evaluation of subsurface data from nearby residential wells. Part of Application
for Landfill Permit - Rapps 1997.

The HMP supports the monitoring well network established for development of the SAP and provides the
following background information:

Site Geology and Hydrogeology
Aquifer Properties

Monitoring Network Placement and Rationale

OBG | OCTOBER 17, 2017 FINAL | 1 OF 9
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1 INTRODUCTION

13 SITE LOCATION AND DESCRIPTION

The Newton Power Station (NPS) is located in Jasper County in the southeastern part of central Illinois,
approximately 7 miles southwest of the town of Newton (Figure 1). The plant is located on the north side of
Newton Lake and has one active CCR impoundment (Newton Primary Ash Pond) located in Section 26 and the
western half of Section 25, Township 6 North, Range 8 East. The site also contains the Newton Landfill 2,
located in the western half of Section 26 and eastern half of Section 27, Township 6 North, Range 8 East. The
area is also bounded by agricultural land and Newton Lake to the west, south, and east. Beyond the lake is
additional agricultural land.

1.4 DESCRIPTION OF CCR MANAGEMENT UNITS

The CCR Units at the Newton Power Station, including the Newton Primary Ash Pond (CCR Unit ID 501) and the
Newton Landfill 2 (CCR Unit ID 502), will hereafter be referred to as the ‘Site’.

1.4.1 Newton Primary Ash Pond (CCR Unit ID 501)

The NPS’s sole CCR impoundment, consisting of a Primary Ash Pond, was constructed in 1977 and has a design
capacity of approximately 9,715 acre-feet for the primary pond. There is also a non-CCR 83.6 acre-feet
Secondary Pond. The Primary Ash Pond has a surface area of 400 acres and a height of approximately 71 feet
above grade. The Secondary Pond has an area of 9.3 acres and a height of approximately 29 feet above grade.
The Primary Ash Pond currently receives bottom ash, fly ash, and low-volume wastewater (LVW) from the
plant’s two coal-fired boilers. The CCR impoundment is operated per NPDES Permit 1L0049191, Outfall 001. The
impoundment was not excavated during construction except for native materials used to build the containment
berms.

1.4.2 Newton Landfill 2 (CCR Unit ID 502)

Newton Landfill 2 includes two cells, Phase I (west) cell and Phase II (east) cell. The Phase I cell, built around
1977, was unlined, and accepted sodium-based flue gas desulfurization (FGD) wastes. Phase [ was closed in

1999 with a 40-millimeter thick geomembrane cap and currently has a Groundwater Management Zone (GMZ)
established. Following a switch by the NPS to western coal in 1997, the Phase II cell began receiving coal ash that
same year; a portion of the Phase II cell is still operational. The Phase II cell has a gecomembrane liner with a
leachate collection system.

OBG | OCTOBER 17, 2017 FINAL | 2 OF 9
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2 GEOLOGY AND HYDROGEOLOGY

2 GEOLOGY AND HYDROGEOLOGY
The results of the site characterization activities performed at the Site are discussed below.

2.1 GEOLOGY

Geologic units present at the Site include fill, ash generated at the site, unlithified alluvial sediments, unlithified
glacial deposits, and Pennsylvanian-age bedrock.

2.1.1 Regional Setting

[llinois is situated in the south-central part of the great Central Lowland Province near the confluence of two
major lines of drainage, the Mississippi and Ohio Rivers (Leighton et al,, 1948). The NPS lies at the
southeastern portion of the Springfield Plain of the Till Plains section, the largest physiographic division in
[llinois, covering approximately four-fifths of the state. It is characterized by its flatness and shallowly
entrenched drainage. Drainage systems are well developed, and the district is in a late youthful stage of
dissection.

The unlithified geologic deposits in the region range from 100 to 120 feet (ft) thick and are derived from recent
river deposition (alluvium), glacial outwash, and glacial till deposits. The unlithified deposits directly overly
Pennsylvanian Mattoon Formation bedrock. The Mattoon Formation is the youngest formation in the
Pennsylvanian System in Illinois. It is underlain by the Bond Formation, while the top is mostly an erosional
surface overlain by Pleistocene glacial deposits. The Mattoon Formation has a maximum thickness of more than
600 feet in the central part of the Illinois Basin in Jasper County. It is characterized by a complex sequence of
thin limestones, coals, black fissile shales, underclays, thick gray shales, and several well developed sandstones.
The lateral extent of many of the named units has not been determined due to widely scattered outcrops and
scarce subsurface data. However, coals and limestone units are considered to be as persistent as those in the
underlying Bond Formation.

Borings advanced at the NPS as part of a hydrogeologic site investigation for a CCP landfill indicate that the
elevation of the top of the bedrock surface at the site is approximately 400 to 450 ft MSL. The depth to bedrock
varies widely in the area owing to the undulatory nature of the eroded upper bedrock surface and ranges from
approximately 90 to 120 ft. Logs indicate that the lithology of the uppermost bedrock is mostly shale.

2.1.2 Site Geology

The geology has been evaluated during previous hydrogeologic investigations and groundwater quality
assessments since the first borings and monitoring wells were installed. Quaternary deposits in the Newton area
consist mainly of diamictons and outwash deposits that were deposited during Illinoian and Pre-Illinoian
glaciations. The unconsolidated deposits which occur at Newton Power Station include the following units
(beginning at the ground surface):

Ash/Fill Units - CCR and fill within the various CCR Units

Upper Confining Unit - Low permeability clays and silts, including the Peoria Silt (Loess Unit) in upland areas
and the Cahokia Formation in the flood plain and channel areas to the south and east, underlain by the
Sangamon Soil, and the predominantly clay diamictons of the Hagarstown (Till) Member of the Pearl
Formation and the Vandalia (Till) Member of the Glasford Formation

Uppermost Aquifer (Groundwater Monitoring Zone) - Thin to moderately thick (3 to 17 ft), moderate to high
permeability sand, silty sand, and sandy silt/clay units of the Mulberry Grove Member of the Glasford
Formation

Lower Confining Unit - Thick, very low permeability silty clay diamicton of the Smithboro (Till) Member of
the Glasford Formation and the silty clay diamictons of the Banner Formation

Bedrock - Pennsylvanian-age Mattoon Formation that is mostly shale near the bedrock surface, but is
characterized at depth by a complex sequence of shales, thin limestones, coals, underclays, and several
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sandstones. The erosional surface of the Pennsylvanian-age Mattoon Formation bedrock ranges widely in
depth in the vicinity of the site, but is typically encountered at 90 to 120 ft below ground surface (bgs).

The major unconsolidated materials present at the site are discussed in greater detail below:

2.1.2.1 Ash/Fill Units

Ash is present within the Newton Primary Ash Pond as well as the Newton Landfill 2. The majority of ash fill at
the Newton Primary Ash Pond lies on top of the loess and clay.

2.1.2.2 Cahokia Formation

The Cahokia Formation of the Holocene Stage consists of deposits in floodplains and channels of modern rivers
and streams and consists of mostly poorly sorted sand, silt, and clay with wood and shell fragments and local
deposits of sandy gravel. The Cahokia is likely present in the Big Muddy Creek valley west of the site and along
the bottom of Newton Lake to the east, which used to be the bottomland for Law Creek (Lineback, 1979; Berg
and Kempton, 1987).

2.1.2.3 Peoria Silt (Loess Unit)

The Peoria Silt is a Loess Unit which extends from beneath the topsoil, derived from the loess, to the top of the
Hagarstown Member. The loess, ranging in thickness from 3 to 9 ft where present, has been described as silt,
clayey silt, and silty clay. The Loess Unit is generally considered unsaturated.

2.1.2.4 Sangamon Soil

The Sangamon Soil formed between the interglacial period between the Illinoian and Wisconsinan stages of
glaciation as a result of weathering of the upper portion of the Illinoian drift. This layer occurs throughout the
site and consists of approximately 2 to 6 ft of light brown to light gray silty clay

2.1.2.5 Hagarstown (Till) Member

The Hagarstown Member (also referred to as Hagarstown Beds) of the Pearl Formation, consists of clay till with
varying amounts of sand and gravel. Where present at the site, the clay till ranges in thickness from 3 to over 24
ft. Where present, the sandy portion of the Hagarstown is generally less than 5 ft thick. The composition of the
sandy portion of the Hagarstown unit varies across the site and was classified as gravelly till, poorly sorted
gravel, well sorted gravel, sand and silty sand.

2.1.2.6 Vandalia (Till) Member

The Vandalia Member is a sandy/silty till with thin, discontinuous lenses of silt, sand, and gravel. The Vandalia
Till was encountered in all borings advanced at the site. The Vandalia Till typically ranges in thickness from 20
to 60 ft. Results from laboratory tests completed for vertical hydraulic conductivity indicate the Vandalia unit
has a very low vertical hydraulic conductivity.

2.1.2.7 Mulberry Grove Member

As described by Willman et al. (1975), the Mulberry Grove Member of the Glasford Formation typically consists
of a thin, lenticular unit of gray sandy silt (Willman et al., 1975). It represents the interval between the retreat of
the glacier that deposited the Smithboro Member and the advance of the glacier that deposited the Vandalia
Member. At the site, the Mulberry Grove Member consists of fine to coarse sand with varying amounts of silt and
small to large gravel. The portion of the Mulberry Grove Member at the site that is defined as a sand layer ranges
in thickness from 3 to 17 ft with an average thickness of 8 ft. This unit generally occurs across the site at depths
between 55 and 88 ft bgs.

2.1.2.8 Smithboro (Till) Member

The Smithboro Member is described as a gray, compact, silty-clay diamicton. The Smithboro Member typically
ranges in thickness from 10 to 20 ft.
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2.1.2.9 Banner Formation

The Banner Formation consists of pre-Illinoian undifferentiated diamictons and intercalated sand and gravel
outwash that generally rest directly on bedrock. The Banner Formation is approximately 20 to 30 ft thick at the
site and consist of greenish-gray silty clay with traces of sand.

Name Age Description
Cahokia Holocene poorly sorted sand, silt, and clay (alluvial)
. . . sandy silt along bluffs to clayey silt away from bluffs; local lenses
Peoria Silt Wisconsinan of fine to med grained sand; 3-9 ft thick
. . light brown to light gray silty clay; weathered upper portion of lllinoisan drift;
Sangamon Soil Sangamonian 5 5-5.5 ft thick
gravel, sand, and gravelly diamicton; 3-24' thick where present; reddish-
Hagarstown . . -
Member Illinoisan brown silty clay with some sand and gravel; surface at 510 to 532 ft; can also
be gravelly till with poorly sorted gravel, well sorted gravel, and sand
Vandalia linoisan gray silty to sandy clay diamicton with traces sand and gravel; thin lenses of
Member silt, sand, and gravel; 20-60 ft thick
Mulberrv Grove llinoisan fine to coarse sand with varying amounts of silt and fine to coarse gravel; 3 -
b 17 ft thick; may contain lenses of silt, sand and gravel
Smithboro . . L .
Member Illinoisan gray, silty clay diamicton w/ traces sand and gravel; 10-20 ft thick
Banner undifferentiated diamictons; greenish-gray moist silty clay with traces of

pre-lllinoisan

Formation sand; 20-30 ft thick

2.2 HYDROGEOLOGY

The information used to describe the hydrogeology is based on the local geology obtained from published
sources, hydrogeologic investigation data, and boring data collected during monitoring well installation.

2.2.1 Uppermost Aquifer

The uppermost aquifer is the Mulberry Grove Member, typically consisting of fine to coarse sand with varying
amounts of clay, silt and fine to coarse gravel. The portion of the Mulberry Grove Member at the site that is
defined as a sand layer ranges in thickness from 3 to 17 ft. with an average thickness of 8 ft and with only a few
exceptions occurs between depths of 55 to 88 ft bgs.

2.2.2 Lower Limit of Aquifer

The lower hydrostratigaphic units consist of the Smithboro Member and the Banner Formation, both of
which are predominantly low permeability clay diamictons with varying amounts of silt, sand and gravel.
The lower unlithified confining unit is 30 to more than 50 ft thick above the underlying bedrock.

2.2.3 Hydraulic Conductivity

Hydraulic conductivity/slug tests were completed in wells screened in the unlithified material during prior site
investigations and by NRT in April 2017. The hydraulic conductivity values determined from 15 individual
monitoring wells (Appendix C) within the uppermost aquifer (Mulberry Grove Member) ranged from 3.9 x 10-8
to 3.6 x 10-2 centimeters per second (cm/s). The geometric mean of the hydraulic conductivity for NRT tested
monitoring wells in the Uppermost Aquifer, excluding one outlier, is 2.5 x 104 cm/s. Monitoring wells around
the Primary Ash Pond had a geometric mean hydraulic conductivity of 1.2 x 10-3 cm/s and those around Landfill
2, excluding one outlier, had a geometric mean hydraulic conductivity of 7.4 x 10-> cm/s. Field hydraulic
conductivity test results reported by Rapps (1997) for six locations near Landfill 1 ranged from 2.5 x 10-¢ to

6.0 x 10-3 cm/s with a geometric mean of 9.8 x 104 cm/s.
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The uppermost unit intercepted in the area of the Primary Ash Pond and Landfill 2 is the silty to sandy clay of
the “Upper Drift”, or aquitard, as identified in the Rapp’s 1997 landfill investigation and consists of Peoria Silt,
Sangamon Soil, and/or Hagarstown Member. The hydraulic conductivity of this unit, as tested at monitoring
wells near the landfill with screen depths between 8 and 36 ft bgs (Rapps, 1997), ranged from 2.4 x 10-¢ to

6.1 x 105> cm/s with a geometric mean of 1.7 x 10-5> cm/s. Three in-situ tests conducted by NRT of the uppermost
materials near the Primary Ash Pond, on wells screened between 7 and 20 ft bgs, had a geometric mean
hydraulic conductivity of 1.3 x 10-> cm/s. Laboratory testing results for five soil samples collected from depths of
20 to 32 ft bgs in the underlying Vandalia Member (Rapps, 1997) ranged from 6.3 x 10° to 2.1 x 108 cm/s with a
geometric mean hydraulic conductivity of 1.1 x 108 cm/s.

The hydraulic conductivity value determined from one field (i.e. in-situ) test of the upper part of the Lower
Confining Unit by Rapps (1997), at a depth of 79 to 87 ft bgs, was 1.4 x 107 cm/s.

2.2.4 Groundwater Elevations, Flow Direction and Velocity

Seasonal variation of groundwater levels and flow direction at the Landfill is indicated in the series of 2015-
2017 groundwater elevation contour maps (Appendix D). Groundwater elevations across Landfill 2 ranged from
approximately 441 to 520 ft MSL (NAVD88) from 2015 to 2017. Overall groundwater flow beneath the two
phases of Landfill 2 within the uppermost aquifer is southward toward Newton Lake, but with predominantly
eastward flow under Phase I (west phase of Land(fill 2) and an east and south component of flow under Phase I
(east phase of Land(fill 2). Horizontal hydraulic gradients (Table 1) were moderate at 0.016 ft/ft. Calculated
groundwater flow velocity based on the January and June 2017 groundwater contour maps was 1.42 ft per day

(ft/day).

Seasonal variation of groundwater levels and flow direction at the Primary Ash Pond is indicated in the series of
2015-2017 groundwater elevation contour maps (Appendix D). Groundwater elevations across the GMF Pond
ranged from approximately 492 to 508 ft MSL. Groundwater flow across Primary Ash Pond within the
uppermost aquifer is consistently in a south to southwest direction toward Newton Lake. Horizontal hydraulic
gradients (Table 1) were low at 0.007 ft/ft. Calculated groundwater flow velocity based on the January and June
2017 groundwater contour maps was 0.12 ft/day.

Vertical hydraulic gradients as measured between shallow water table wells and uppermost aquifer monitoring
wells was consistently downward at both the Landfill 2 and the Primary Ash Pond (Table 1).
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3 GROUNDWATER MONITORING

In August 2015, NRT began an assessment of the existing monitoring well network(s) at the Newton Power
Station with respect to the existing CCR units. Included in the assessment was a review of the current placement
and number of monitoring wells with respect to individual and contiguous CCR units as well as potential
locations for new monitoring wells, as appropriate. The discussion below summarizes the results of this
assessment and the supplemental well installations.

3.1 CCR Monitoring Well Network

The 40 CFR Part 257 well network consists of seventeen monitoring wells installed in the uppermost aquifer
and adjacent to the Newton Landfill 2 (GO6D, G48MG, G201, G202, G203, G208, G217D, G220, G222, G223, G224)
and the Newton Primary Ash Pond (APW5, APW6, APW7, APW8, APW9, APW10). The Site utilizes four
upgradient (or background) monitoring wells (APW5, APW6, G201, and G48MG) as part of their CCR monitoring
well network. The boring logs, well construction forms and other related monitoring well forms are available in
the Operating Records as required by Title 40 CFR Part 257 Section 257.91 for each monitored CCR Unit.
Sampling of these wells commenced December 2015. The 40 CFR Part 257 groundwater monitoring network
well locations are shown on Figure 1. Details on the procedures and techniques used to fulfill the groundwater
sampling and analysis program requirements are found in the SAPs for Newton Power Station. The well depths,
well screen intervals, depth to groundwater and monitored units at the 40 CFR Part 257 monitoring well
network locations are summarized below:

Table 3: CCR Groundwater Monitoring Well Information

Primary Ash Pond Monitoring Well Information (Unit ID: 501)

Well Well Depth  Well Screen Interval Depth to Water Unit Monitored Screened Interval
Number (ft bgs) (ft bgs) (ft bgs) Lithology
APWS5 68 63-68 13.89 ;’:;lrs:/'z”;"thiﬁe y sand
APW6 74 68-73 19.21 g:;lrgs\:znrf“thiﬁe ; sand
APW7 83 78-83 45.05 SDﬁa"}'lg\gA': al.(ljrlﬁi::\i o sand
APWS 82 71-81 35.29 SDﬁa"}'lg\gA': alfrlmi:rt\i o sand
APW9 62 56-61 26.00 SDﬁa":’lg\gA': alfr']‘i?:“ iy Sand
APW10 46 41-46 16.98 stza a&:‘;;‘:ﬂﬁe y sand
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Landfill 2 Monitoring Well Information (Unit ID: 502)

Well Well Depth  Well Screen Interval Depth to Water
Number (ft bgs) (ft bgs) (ft bgs)

Screened Interval

Unit Monitored Lithology

Downgradient

Go6D % 74-94 30.12 Shallow Unlithified Clay
GABMG 77 71.5-76.5 18.59 Upgradient sand
27/0 : Shallow Unlithified an
Upgradient
G201 69 59-69 18.54 Shallow Unlithified Sand
Downgradient
G202 74 64-74 43.21 Shallow Unlithified Clay/Gravel
Downgradient )
G203 73 63-73 37.60 Shallow Unlithified Sand/Silt
Downgradient .
G208 95 74-94 19.13 Shallow Unlithified Silty Clay
Downgradient
* _ *
G217D 69.3 69.3 16.14 Shallow Unlithified N/A
Downgradient .
G220 87 76-86 16.59 Shallow Unlithified Silt/Sand
Downgradient .
G222 80 64-79 14.09 Shallow Unlithified Silty Clay/Sand
Downgradient Silty/ Clay/Silty
G223 89 79-83 33.64 Shallow Unlithified sand
G224 74 63-73 41.73 Downgradient Silty Sand/Sand
- : Shallow Unlithified lity Sand/>an
Notes:

Groundwater depth measurements were collected June 12, 2017.
NM indicates groundwater depth was not measured.
*boring log not available for review
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AECOM CCR Rule Report: Initial Structural Stability Assessment for the 1-1
Primary Ash Pond at the Newton Power Station

1 Introduction

This Coal Combustion Residual (CCR) Rule Report documents that the Primary Ash Pond at the lllinois Power
Generating Company Newton Power Station meets the structural stability assessment requirements specified in
40 Code of Federal Regulations (CFR) 8§257.73(d). The Primary Ash Pond is located near Newton, lllinois in
Jasper County, approximately 0.2 miles southwest of the Newton Power Station. The Primary Ash Pond serves
as the wet impoundment basin for CCR produced by the Newton Power Station.

The Primary Ash Pond is an existing CCR surface impoundment as defined by 40 CFR §257.53. The CCR Rule
requires that an initial structural stability assessment for an existing CCR surface impoundment be completed by
October 17, 2016. In general, the initial structural stability assessment must document that the design,
construction, operation, and maintenance of the CCR unit is consistent with recognized and generally accepted
good engineering practices.

The owner or operator of the CCR unit must obtain a certification from a qualified professional engineer stating

that the initial structural stability assessment was conducted in accordance with the requirements of 40 CFR §
257.73(d). The owner or operator must prepare a periodic structural stability assessment every five years.
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2 Initial Structural Stability Assessment

40 CFR 8257.73(d)(1)

The owner or operator of the CCR unit must conduct initial and periodic structural stability assessments and document
whether the design, construction, operation, and maintenance of the CCR unit is consistent with recognized and generally
accepted good engineering practices for the maximum volume of CCR and CCR wastewater which can be impounded therein.
The assessment must, at a minimum, document whether the CCR unit has been designed, constructed, operated, and
maintained with [the standards in (d)(2)(i)-(vii)].

An initial structural stability assessment has been performed to document that the design, construction, operation
and maintenance of the Primary Ash Pond is consistent with recognized and generally accepted good
engineering practices and meets the standards in 257.73(d)(1)(i)-(vii). The results of the structural stability
assessment are discussed in the following sections. Based on the assessment and its results, the design,
construction, operation, and maintenance of the Primary Ash Pond were found to be consistent with recognized
and generally accepted good engineering practices.

2.1 Foundations and Abutments (8257.73(d)(2)(i))

CCR unit designed, constructed, operated, and maintained with stable foundations and abutments.

The stability of the foundations was evaluated using soil data from field investigations and reviewing design
drawings, operational and maintenance procedures, and conditions observed in the field by AECOM. Additionally,
slope stability analyses were performed to evaluate slip surfaces passing through the foundations. The Primary
Ash Pond is a ring dike structure and does not have abutments.

The foundation consists of stiff to hard soil, which indicates stable foundations. Slope stability analyses exceed
the criteria listed in 8257.73(e)(1) for slip surfaces passing through the foundation. The slope stability analyses
are discussed in the CCR Rule Report: Initial Safety Factor Assessment for Primary Ash Pond at Newton Power
Station (October 2016). A review of operational and maintenance procedures as well as current and past
performance of the dikes has determined appropriate processes are in place for continued operational
performance.

Based on the conditions observed by AECOM, the Primary Ash Pond was designed and constructed with stable
foundations. Operational and maintenance procedures are in place to address any issues related to the stability
of foundations; therefore, the Primary Ash Pond meets the requirements in 8257.73(d)(1)(i).

2.2 Slope Protection (8257.73(d)(2)(ii))

CCR unit designed, constructed, operated, and maintained with adequate slope protection to protect against surface erosion,
wave action and adverse effects of sudden drawdown.

The adequacy of slope protection was evaluated by reviewing design drawings, operational and maintenance
procedures, and conditions observed in the field by AECOM.

Based on this evaluation, adequate slope protection was designed and constructed at the Primary Ash Pond. No
evidence of significant areas of erosion or wave action were observed. The interior and exterior slopes are
protected with vegetation. Where the exterior slopes are adjacent to Newton Lake, they are protected with
crushed stone erosion protection. Crushed stone erosion protection is also located on the interior slopes in limited
areas. Operational and maintenance procedures are in place to repair the vegetation as needed to protect against
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surface erosion or wave action. Sudden drawdown of the pool in the Primary Ash Pond is not expected to occur
due to operational controls associated with lowering the pool level. Therefore, slope protection to protect against
the adverse effects of sudden drawdown is not required as sudden drawdown conditions are not expected to
occur. Therefore, the Primary Ash Pond meets the requirements in §257.73(d)(2)(ii).

2.3 Dike Compaction (8257.73(d)(1)(iii))

CCR unit designed, constructed, operated, and maintained with dikes mechanically compacted to a density sufficient to
withstand the range of loading conditions in the CCR unit.

The density of the dike materials was evaluated using soil data from field investigations and reviewing design
drawings, operational and maintenance procedures, and conditions observed in the field by AECOM. Additionally,
slope stability analyses were performed to evaluate slip surfaces passing through the dike over the range of
expected loading conditions as defined within 8257.73(e)(1).

Based on this evaluation, the dike consists of stiff material, with isolated zones of soft, medium stiff, and very stiff
material, which is indicative of mechanically compacted dikes. Slope stability analyses exceed the criteria listed in
§257.73(e)(1) for slip surfaces passing through the dike; therefore, the original design and construction of the
Primary Ash Pond included sufficient dike compaction. The slope stability analyses are discussed in the CCR
Rule Report: Initial Safety Factor Assessment for Primary Ash Pond at Newton Power Station (October 2016);
Operational and maintenance procedures are in place to identify and mitigate deficiencies in order to maintain
sufficient density and compaction of the dikes to withstand the range of loading conditions. Therefore, the Primary
Ash Pond meets the requirements in 8257.73(d)(1)(iii).

2.4 Vegetated Slopes (§257.73(d)(1)(iv))*

CCR unit designed, constructed, operated, and maintained with vegetated slopes of dikes and surrounding areas, except for
slopes which have an alternate form or forms of slope protection.

The adequacy of slope vegetation was evaluated by reviewing design drawings, operational and maintenance
procedures, and conditions observed in the field by AECOM.

Based on this evaluation, the vegetation on the interior and exterior slopes is adequate as no substantial bare or
overgrown areas were observed. Crushed stone erosion protection is present on portions of the exterior slopes
adjacent to Newton Lake and is used as an alternative form of slope protection, which is adequate as significant
areas of erosion were not observed. Therefore, the original design and construction of the Primary Ash Pond
included adequate vegetation of the dikes and surrounding areas. Adequate operational and maintenance
procedures are in place to regularly manage vegetation growth, including mowing and seeding any bare areas, as
evidenced by the conditions observed by AECOM. Therefore, the Primary Ash Pond meets the requirements in
§257.73(d)(2)(iv).

1 As modified by court order issued June 14, 2016, Utility Solid Waste Activities Group v. EPA, D.C. Cir. No. 15-1219 (order

granting remand and vacatur of specific regulatory provisions).
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2.5 Spillways (§257.73(d)(1)(v))

CCR unit designed, constructed, operated, and maintained with a single spillway or a combination of spillways configured as
specified in [paragraph (A) and (B)]:
(A) All spillways must be either:
(2) of non-erodible construction and designed to carry sustained flows; or
(2) earth- or grass-lined and designed to carry short-term, infrequent flows at non-erosive velocities where sustained
flows are not expected.
(B) The combined capacity of all spillways must adequately manage flow during and following the peak discharge from a:
(1) Probable maximum flood (PMF) for a high hazard potential CCR surface impoundment; or
(2) 1000-year flood for a significant hazard potential CCR surface impoundment; or
(3) 100-year flood for a low hazard potential CCR surface impoundment.

The spillways were evaluated using design drawings, operational and maintenance procedures, and conditions
observed in the field by AECOM. Additionally, hydrologic and hydraulic analyses were completed to evaluate the
capacity of the spillway relative to inflow estimated for the 1,000-year flood event for the significant hazard
potential Primary Ash Pond. The hazard potential classification assessment was performed by Stantec in 2016 in
accordance with §257.73(a)(2).

The spillways are comprised of concrete and sliplined corrugated metal pipes, which are non-erodible materials
designed to carry sustained flows. The capacity of the spillway was evaluated using hydrologic and hydraulic
analysis performed per §257.82(a). The analysis found that the spillways can adequately manage flow during
peak discharge resulting from the 1,000-year storm event without overtopping of the embankments. The
hydrologic and hydraulic analyses are discussed in the CCR Rule Report: Initial Inflow Design Flood Control
System Plan for Primary Ash Pond at Newton Power Station (October 2016). Operational and maintenance
procedures are in place to repair any issues with the spillways and remove debris or other obstructions from the
spillways, as evidenced by the conditions observed by AECOM. As a result, these procedures are appropriate for
maintaining the spillways. Therefore, the Primary Ash Pond meets the requirements in 8257.73(d)(1)(v).

2.6 Stability and Structural Integrity of Hydraulic Structures (8257.73(d)(1)(vi))

CCR unit designed, constructed, operated, and maintained with hydraulic structures underlying the base of the CCR unit or
passing through the dike of the CCR unit that maintain structural integrity and are free of significant deterioration, deformation,
distortion, bedding deficiencies, sedimentation, and debris which may negatively affect the operation of the hydraulic structure.

The stability and structural integrity of the slip-lined corrugated metal pipe (CMP) outflow pipes passing through
the dike of the Primary Ash Pond were evaluated using design drawings, operational and maintenance
procedures, closed-circuit television (CCTV) pipe inspection, and conditions observed in the field by AECOM. No
other hydraulic structures are known to pass through the dike of or underlie the base of the Primary Ash Pond.

The CCTV pipe inspection of the slip-lined CMP outflow pipes covered the complete length of both pipes and
found the pipes to be free of significant deterioration, deformation, distortion, bedding deficiencies, sedimentation,
and debris that may negatively affect the operation of the hydraulic structure. Operational and maintenance
procedures are in place to repair any issues with the spillway and remove debris or other obstructions from the
spillways, as evidenced by the conditions observed by AECOM. As a result, these procedures are appropriate for
maintaining the spillway. Therefore, the Primary Ash Pond meets the requirements in 8257.73(d)(1)(vi).
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2.7 Downstream Slope Inundation/Stability (8257.73(d)(1)(vii))

CCR unit designed, constructed, operated, and maintained with, for CCR units with downstream slopes which can be
inundated by the pool of an adjacent water body, such as a river, stream or lake, downstream slopes that maintain structural
stability during low pool of the adjacent water body or sudden drawdown of the adjacent water body.

The structural stability of the downstream slopes of the Primary Ash Pond was evaluated by comparing the
location of the Primary Ash Pond relative to adjacent water bodies using published Federal Emergency
Management Agency (FEMA) Flood Insurance Rate Maps (FIRM), aerial imagery, conditions observed in the field
by AECOM, and sudden drawdown slope stability analyses.

Based on this evaluation, Newton Lake is adjacent to the southern downstream slopes of the Primary Ash Pond.
No other rivers, streams, or lakes are adjacent to the downstream slopes of the Primary Ash Pond. Sudden
drawdown slope stability analyses were performed at 4 cross sections adjacent to Newton Lake, and considered
a drawdown from a normal pool to empty pool condition, thereby evaluating both sudden drawdown and empty
and low pool conditions. The resulting factors of safety were found to satisfy the criteria listed in United States
Army Corps of Engineers Engineer Manual 1110-2-1902 for drawdown from normal to low pool, as factor of safety
criteria for sudden drawdown slope stability is not expressly stated as a requirement of 8257.73(d)(1)(vii).
Therefore, the Primary Ash Pond meets the requirements listed in 8257.73(d)(1)(vii).
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AECOM CCR Rule Report: Initial Structural Stability Assessment for the 3-1
Primary Ash Pond at the Newton Power Station

3 Certification Statement

CCR Unit: lllinois Power Generating Company; Newton Power Station; Primary Ash Pond

I, Victor A. Modeer, being a Registered Professional Engineer in good standing in the State of lllinois, do hereby
certify, to the best of my knowledge, information, and belief that the information contained in this CCR Rule
Report, and the underlying data in the operating record, has been prepared in accordance with the accepted
practice of engineering. I certify, for the above-referenced CCR Unit, that the initial structural stability assessment
dated October [3_ 2016 was conducted in accordance with the requirements of 40 CFR § 257.73(d).

ezl A phocr? $2

Printed Name

ik / 13 //(ﬂ

Date

October 2016
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AECOM CCR Rule Report: Initial Safety Factor Assessment for the Primary 1-1
Ash Pond at the Newton Power Station

1 Introduction

This Coal Combustion Residual (CCR) Rule Report documents that the Primary Ash Pond at the lllinois Power
Generating Company Newton Power Station meets the safety factor assessment requirements specified in 40
Code of Federal Regulations (CFR) §257.73(e). The Primary Ash Pond is located near Newton, lllinois in Jasper
County, approximately 0.2 miles southwest of the Newton Power Station. The Primary Ash Pond serves as the
wet impoundment basin for CCR produced by the Newton Power Station.

The Primary Ash Pond is an existing CCR surface impoundment as defined by 40 CFR §257.53. The CCR Rule
requires that the initial safety factor assessment for an existing CCR surface impoundment be completed by
October 17, 2016.

The owner or operator of the CCR unit must obtain a certification from a qualified professional engineer stating

that the initial safety factor assessment meets the requirements of 40 CFR § 257.73(e). The owner or operator
must prepare a safety factor assessment every five years.

October 2016



AECOM CCR Rule Report: Initial Safety Factor Assessment for the Primary 2-1
Ash Pond at the Newton Power Station

2 Initial Safety Factor Assessment

40 CFR §257.73(e)(1)
The owner or operator must conduct initial and periodic safety factor assessments for each CCR unit and document whether
the calculated factors of safety for each CCR unit achieve the minimum safety factors specified in (€)(1)(i) through (iv) of this
section for the critical cross section of the embankment. The critical cross section is the cross section anticipated to be the
most susceptible of all cross sections to structural failure based on appropriate engineering considerations, including loading
conditions. The safety factor assessments must be supported by appropriate engineering calculations.
(i) The calculated static factor of safety under the long-term, maximum storage pool loading condition must equal or exceed
1.50.
(ii) The calculated static factor of safety under the maximum surcharge pool loading condition must equal or exceed 1.40.
(iii) The calculated seismic factor of safety must equal or exceed 1.00.
(iv) For dikes constructed of soils that have susceptibility to liquefaction, the calculated liquefaction factor of safety must
equal or exceed 1.20.

A geotechnical investigation program and stability analyses were performed to evaluate the design, performance,
and condition of the earthen dikes of the Primary Ash Pond. The exploration consisted of hollow-stem auger
borings, cone penetration testing, piezometer installation and laboratory program including strength, hydraulic
conductivity, consolidation, and index testing. Data collected from the geotechnical investigation, available design
drawings, construction records, inspection reports, previous engineering investigations, and other pertinent
historic documents were utilized to perform the safety factor assessment and geotechnical analyses.

In general, the subsurface conditions at the Primary Ash Pond consist of medium stiff to stiff embankment fill
(clay) overlying stiff to hard clay, which in turn overlies very stiff to very hard glacial till. Phreatic water is above
the embankment/foundation of the Primary Ash Pond.

Ten (10) representative cross sections were analyzed using limit equilibrium slope stability analysis software to
evaluate stability of the perimeter dike system and foundations. The cross sections were located to represent
critical surface geometry, subsurface stratigraphy, and phreatic conditions across the site. Each cross section was
evaluated for each of the loading conditions stipulated in §257.73(e)(1).

The Soils Susceptible to Liquefaction loading condition, 8257.73(e)(1)(iv), was not evaluated because a
liguefaction susceptibly evaluation did not find soils susceptible to liquefaction within the Primary Ash Pond dikes.
As a result, this loading condition is not applicable to the Primary Ash Pond at the Newton Power Station.

Results of the Initial Safety Factor Assessments for the critical cross-section for each loading condition (i.e., the
lowest calculated factor of safety out of the 10 cross sections analyzed for each loading condition) are listed in
Table 1.

Table 1 — Summary of Initial Safety Factor Assessments

Loading Conditions §82u5g§7e30(§2)(r? Mlnlmlérgf;?lctor of Calculaéztfde![:;ctor of
Maximum Storage Pool Loading 0] 1.50 1.66
Maximum Surcharge Pool Loading (ii) 1.40 1.66
Seismic (iii) 1.00 1.07
Soils Susceptible to Liquefaction (iv) 1.20 Not Applicable

Based on this evaluation, the Primary Ash Pond meets the requirements in 8257.73(e)(1).
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CCR Rule Report: Initial Safety Factor Assessment for the Primary

Ash Pond at the Newton Power Station

AECOM

3 Certification Statement

CCR Unit: lllinois Power Generating Company; Newton Power Station; Primary Ash Pond

I, Victor A. Modeer, being a Registered Professional Engineer in good standing in the State of lllinois, do hereby
certify, to the best of my knowledge, information, and belief that the information contained in this CCR Rule

Report, and the underlying data in the operating record, has been prepared in accordance with the accepted
| certify, for the above-referenced CCR Unit, that the initial safety factor assessment

practice of engineering
dated October

Vieng H PODERIL. .

P;infed Name
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2016 meets the requirements of 40 CFR §257.73(e)
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CLOSURE PLAN FOR EXISTING CCR SURFACE IMPOUNDMENT
40 CFR 257.102(b)
REV 0 — 10/17/2016

SITE INFORMATION

Site Name / Address Newton Power Station / 6725 North 500" Street, Newton, IL 62448
Owner Name / Address lllinois Power Generating Company / 1500 Eastport Plaza Drive, Collinsville, IL 62234
CCR Unit Primary Ash Pond Closure Method and  Close In-Place

Final Cover Type Clayey Soil Cover with Vegetation

CLOSURE PLAN DESCRIPTION

(BB RN BRIl The Primary Ash Pond will be dewatered, as necessary, to facilitate closure by leaving
the CCR unit will be closed in CCR in place. The CCR in the Primary Ash Pond will be shaped and graded. The final
accordance with this section. cover will be sloped to promote drainage and stormwater runoff will be conveyed
through a series of drainage channels on the cover system to a perimeter stormwater
collection channel. From the perimeter channel, stormwater will flow to the Secondary
Settling Pond to the north and the Secondary Pond to the south. From the Secondary
Pond a spillway will lead to Newton Lake. In accordance with 257.102(b)(3), this initial
written closure plan will be amended to provide additional details after the final
engineering design for the grading and cover system is completed, if the final design
would substantially affect this written closure plan. This initial closure plan reflects the
information available to date.

(b)(1)(iii) — If closure of the CCR unit The soils for the final cover system will be placed directly on top of the graded CCR
IRl BIRUCCRIREE VLGSR material to achieve final grades and will include (from bottom up): 1) 18” of compacted
place, a description of the final cover earthen material with a permeability of less than or equal to the permeability of the
system E.md methoqs ELIE PR e natural subsoils present at the site or no greater than 1x10° cm/sec, whichever is less;
used to install the final cover. K . X .

2) 6” of soil capable of sustaining native plant growth; and 3) planted native grasses.
Emplaced CCR material will be regraded as fill and supplemented with borrow soils as
necessary to achieve design grades. Earthen material will be placed, graded, and
compacted to meet the thickness and permeability as discussed above for the cover
system. Organic earthen material will be placed on top of the 18” of compacted soils to
create a 6” soil layer capable of sustaining native plant growth. The final cover surface
will be seeded and vegetated. The final cover slope will have a minimum slope of 2%
and will be graded to convey stormwater runoff to the perimeter drainage channel,
which leads to the Secondary Pond at the north and the Secondary Settling Pond at the
south and Newton Lake.

(b)(2)(iii) — How the final cover system will achieve the performance standards in 257.102(d).

(d)(2)(i) Control, minimize or eliminate, to the maximum extent feasible, The permeability of the final cover will be equal to or
LRSC RN NEI RO R TR R CRVEREE R CECEESO GG |ess than the permeability of the natural subsoils
leachate, or contaminated run-off to the ground or surface waters or to present below the CCR material or permeability no
e e e greater than 1x10° cm/sec, whichever is less.
Therefore, the permeability of the final cover system
will not be greater than 1x10° cm/sec. The final cover
system will be graded with a minimum 2% slope.

(LGB RE e Vo fRR e TEeT el £ L Ao AT V=R e el e L S e VEV A The final cover will be installed with a minimum 2%
sediment, or slurry. slope. Drainage channels will be installed with a
minimum 0.5% slope.

(d)(1)(iii) — Include measures that provide for major slope stability to The final cover will have a minimum 2% slope and
prevent the sloughing or movement of the final cover system during the drainage channels will have minimum 0.5% slope.
closure and post-closure care period. Drainage channels will be lined with turf reinforced
mats where required to reduce the potential for
erosion. The final slope of the berms and cover will
meet the stability requirements to prevent sloughing
or movement of the final cover system.

(d)(2)(iv) — Minimize the need for further maintenance of the CCR unit. The final cover will be vegetated to minimize erosion
and maintenance.

Newton Primary Ash Pond Initial CCR Closure Plan RevO



CLOSURE PLAN DESCRIPTION

(d)(1)(v) — Be completed in the shortest amount of time consistent with
recognized and generally accepted good engineering practices.

(d)(2)(i) — Free liquids must be eliminated by removing liquid wastes or
solidifying the remaining wastes and waste residue.

(d)(2)(ii) — Remaining wastes must be stabilized sufficiently to support the
final cover system.

(d)(3) — A final cover system must be installed to minimize infiltration and
erosion, and at minimum, meets the requirements of (d)(3)(i).

(d)(3)(i) — The design of the final cover system must be included in the
written closure plan.

(d)(3)(i)(A) — The permeability of the final cover system must be less than
or equal to the permeability of any bottom liner system or natural
subsoils present, or a permeability no greater than 1x10°cm/sec,
whichever is less.

(d)(3)(i)(B) — The infiltration of liquids through the closed CCR unit must
be minimized by the use of an infiltration layer than contains a minimum
of 18 inches of earthen material.

(d)(3)(i)(C) — The erosion of the final cover system must be minimized by
the use of an erosion layer that contains a minimum of six inches of
earthen material that is capable of sustaining native plant growth.

(d)(3)(i)(D) — The disruption of the integrity of the final cover system must
be minimized through a design that accommodates settling and
subsidence.

INVENTORY AND AREA ESTIMATES

(b)(1)(iv) — Estimate of the maximum inventory of CCR ever on-site over the active life of the CCR unit

(b)(1)(v) — Estimate of the largest area of the CCR unit ever requiring a final cover

Newton Primary Ash Pond Initial CCR Closure Plan RevO

Closure is estimated to be completed no later than five
years upon commencement of activities.

The unit will be dewatered sufficiently, as necessary,
to remove the free liquids to provide a stable base for
the construction of the final cover system.

Dewatering as necessary and regrading of existing in-
place CCR will sufficiently stabilize the waste such that
the final cover will be supported.

The final cover will consist of a minimum 18” earthen
material layer with permeability equal to or less than
the permeability of the natural subsoils or no greater
than 1x10° cm/sec, whichever is less. Therefore, the
permeability of the final cover system will be not
greater than 1x107° cm/sec. Erosion will be minimized
with a soil layer of no less than 6” of earthen material
capable of sustaining native plant growth. The final
cover surface will be seeded and vegetated.

When the design of the final cover system is
completed, the written closure plan will be amended if
the final design would substantially change this written
closure plan. The design of the final cover system will
meet the requirements of §(d)(3)(i)(A)—-(D) as
described below.

The permeability of the final cover will be equal to or
less than the permeability of the natural subsoils or no
greater than 1x10° cm/sec, whichever is less.
Therefore, the permeability of the final cover system
will be not greater than 1x10° cm/sec.

The final cover will include a minimum 18” of
compacted earthen material with a permeability equal
to or less than the permeability of the natural subsoils
or no greater than 1x10” cm/sec, whichever is less.
Therefore, the permeability of the final cover system
will be not greater than 1x10° cm/sec.

The final cover will include a minimum 6” of an
earthen erosion layer that is capable of sustaining
native plant growth. The final cover will be seeded and
vegetated.

The final cover will be installed with a minimum 2%
slope and will incorporate calculated settlement as
well as differential settling and subsidence.

39,790,000 cubic yards
404 acres




CLOSURE SCHEDULE

(b)(1)(vi) — Schedule for completing all activities necessary to satisfy the closure criteria in this section, including an estimate of the year in

which all closure activities for the CCR unit will be completed. The schedule should provide sufficient information to describe the sequential
steps that will be taken to close the CCR unit, including major milestones and the estimated timeframes to complete each step or phase of CCR
unit closure.

The milestone and the associated timeframes are initial estimates. Some of the activities associated with the milestones will overlap.
Amendments to the milestones and timeframes will be made as more information becomes available.

Written Closure Plan October 17, 2016

Notification of Intent to Close Placed in Operating Record No later than the date closure of the CCR unit is initiated.
Closure to commence in accordance with the applicable
timeframes in 40 CFR 257.102(e).

Agency coordination and permit acquisition

. Coordinating with state agencies for compliance Year 1 -5 (estimated)

e Acquiring state permits Year 1 (estimated)
Mobilization Year 1 (estimated)
Dewater and stabilize CCR

. Complete dewatering, as necessary Year 2 (estimated)

e  Complete stabilization of CCR Year 2 (estimated)
Grading

. Grading of CCR material in pond to facilitate surface water Year 2 - 5 (estimated)

drainage

Installation of final cover Year 2 - 5 (estimated)
Estimate of Year in which all closure activities will be completed Year 5

AMENDMENT AND CERTIFICATION

(D [EN ORI ST T E e eV CREERGIEIRY  This initial closure plan will be amended as required by 257.102(b)(3)
or any subsequent written closure plan developed and, as allowed by 257.102(b)(3), may be amended at any time, including
pursuant to 257.102(b)(1) at any time. as more information becomes available.

(b)(3)(ii) — The owner or operator must amend the
written closure plan whenever: (A) There is a change in
the operation of the CCR unit that would substantially
affect the written closure plan in effect; or (B) Before or
after closure activities have commenced, unanticipated
events necessitate a revision of the written closure
plan.

(b)(3)(iii) — The owner or operator must amend the
closure plan at least 60 days prior to a planned change
in the operation of the facility or CCR unit, or no later
than 60 days after an unanticipated event requires the
need to revise an existing written closure plan. If a
written closure plan is revised after closure activities
have commenced for a CCR unit, the owner or operator
must amend the current closure plan no later than 30
days following the triggering event.

([ EIER LR e e e B RO VEE  Certification by a qualified professional engineer will be appended to
obtain a written certification from a qualified EENERCIETN

professional engineer that the initial and any

amendment of the written closure plan meets the

requirements of this 40 CFR 257.102.

Newton Primary Ash Pond Initial CCR Closure Plan Rev0



Certification Statement 40 CFR § 257.102 (d)(3)(iii) — Design of the Final Cover System for a
CCR Surface Impoundment

CCR Unit: lllinois Power Generating Company; Newton Power Station; Primary Ash Pond

|, Victor Modeer, being a Registered Professional Engineer in good standing in the State of
Illinois, do hereby certify, to the best of my knowledge, information, and belief, that the
information contained in this certification has been prepared in accordance with the accepted
practice of engineering. | certify, for the above referenced CCR Unit, that the design of the final
cover system as included in the initial written closure plan, dated October 17, 2016 meets the
requirements of 40 CFR § 257.102.

Victor Modeer, PE, D.GE

Printed Name Wy,

\\‘\ ERT M,

/0 /// /,/(ﬂ
/ /

Date




Certification Statement 40 CFR § 257.102 (b)(4) — Initial Written Closure Plan for a CCR Surface
Impoundment

CCR Unit: lllinois Power Generating Company; Newton Power Station; Primary Ash Pond

I, Victor Modeer, being a Registered Professional Engineer in good standing in the State of
Illinois, do hereby certify, to the best of my knowledge, information, and belief, that the
information contained in this certification has been prepared in accordance with the accepted
practice of engineering. 1 certify, for the above referenced CCR Unit, that the information
contained in the initial written closure plan, dated October 17, 2016, meets the requirements of
40 CFR § 257.102.

Victor Modeer, PE, D.GE

Printed Name g,
ERTM ,

‘\%ﬁﬁ"“”"h O 7’

[ / [ / /6 /{ [ @ﬁj

T ' ’Qmoﬁ o
s

Date // /30/7




ENVIRONMENT
sl SIS & HEALTH
40 C.F.R. § 257.102(B)(3): Closure Plan Addendum

Newton Primary Ash Pond
September 29, 2020

ADDENDUM NO. 1
NEWTON PRIMARY ASH POND CLOSURE PLAN

This Addendum No. 1 to the Closure Plan for Existing Coal Combustion Residuals (CCR) Impoundment for
the Newton Primary Ash Pond at the Newton Power Station, Revision 0 - October 17, 2016 has been
prepared to meet the requirements of Title 40 of the Code of Federal Regulations (40 C.F.R.) Section
257.103(f)(2)(v)(D) as a component of the demonstration that the Newton Primary Ash Pond qualifies for a
site-specific alternative deadline to initiate closure due to permanent cessation of a coal-fired boiler by a
certain date.

The Newton Primary Ash Pond will begin construction of closure by July 17, 2024 and cease receipt and
placement of CCR and non-CCR wastestreams no later than July 17, 2027 as indicated in the Newton
Power Station Alternative Closure Demonstration dated September 29, 2020. Closure will be completed
by October 17, 2028 within the 5-year timeframe included in the Closure Schedule identified in the
Newton Primary Ash Pond Closure Plan in accordance with 40 C.F.R. § 257.102(f)(ii).

All other aspects of the Closure Plan remain unchanged.

CERTIFICATION

I, Eric J. Tlachac, a Qualified Professional Engineer in good standing in the State of Illinois, certify that
the information in this addendum is accurate as of the date of my signature below. The content of this
report is not to be used for other than its intended purpose and meaning, or for extrapolations beyond
the interpretations contained herein.

ik,

W\ ,

W )
SeUERNy ™,
S5V G

= 3 L %

Eric J. Tlaq{hgc

Qualified Professional Engineer
062-063091

Illinois

Ramboll Americas Engineering Solutions, Inc., f/k/a O’Brien & Gere Engineers, Inc.
Date: September 29, 2020
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