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EXECUTIVE SUMMARY

This report presents the 2024 annual structural stability assessment for Ash Pond 2 at Midwest Generation,
LLC’s (MWG) Joliet 29’s Generating Station (“Joliet 29” or the “Station”). This annual assessment, prepared
by Sargent & Lundy (S&L) on behalf of MWG, documents whether the design, construction, operation, and
maintenance of Ash Pond 2 are consistent with recognized and generally accepted engineering practices
specified in 35 lll. Adm. Code 845.450(a) for the pond’s storage capacity. To complete this assessment, S&L
performed a visual surveillance of the pond on September 26, 2024, facilitated discussions with MWG

personnel, and reviewed recent annual inspections and historical documentation for the pond.

Currently, Ash Pond 2 is out of service, and the Station is actively taking measures to limit the water level in
the pond. Indeed, during S&L’s site visit on September 26, 2024, less than two feet of water was observed in
the pond. Closure construction activities will commence at the pond upon receipt of a closure construction
permit from the lllinois EPA in accordance with Subpart B of 35 Ill. Adm. Code Part 845.

The findings of the 2024 structural stability assessment for Ash Pond 2 are summarized in Table ES-1.
Meanwhile, Table ES-2 presents the 2024 recommended corrective measures recommended for Ash Pond 2

in accordance with these findings.

Table ES-1 — 2024 Structural Stability Assessment Findings for
Ash Pond 2 at the Joliet 29 Generating Station

Area 35 lll. Adm. Code Ref. Findings
Stable Foundations & § 845.450(a)(1) e The soils supporting Ash Pond 2’s dikes are
Abutments considered to be stable for the maximum

volume of CCR and CCR wastewater which
can be impounded therein.

Slope Protection § 845.450(a)(2) & (4) | e High-density polyethylene (HDPE)
geomembrane liners protect the ponds’
upstream slopes against surface erosion, wave
action, and adverse effects of sudden
drawdown.

e Vegetative cover protects the downstream
slope of the pond’s northern dike against
surface erosion, wave action, and adverse
effects of sudden drawdown.

e Vegetative cover protects the downstream
slopes of the ponds’ eastern and southern
dikes against surface erosion, wave action,
and adverse effects of sudden drawdown.
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Area 35 1ll. Adm. Code Ref. Findings
Dike Compaction § 845.450(a)(3) e The pond’s dikes are sufficiently compacted to

withstand the range of original design
conditions in the CCR surface impoundments
and the substantially lower loading conditions
present in the pond.

Spillways § 845.450(a)(5) e The pond does not have any spillways.
Embedded Hydraulic § 845.450(a)(6) e No visual surveillance programs have been
Structures performed since the initial video camera

inspection in May 2016.

e However, no visual signs of distress at the dike
surfaces that could be indicative of
deterioration, failure, deformation, etc. (e.g.,
soft spots caused by leaking water, distortions
in dike alignment) were observed during S&L'’s

September 2024 site visit.
Low Pool & Rapid § 845.450(a)(7) e The ponds’ downstream slopes are stable
Drawdown Stability during low pool conditions in Pond 1.

e The ponds’ downstream slopes are not
considered to be susceptible to a sudden
(rapid) drawdown loading condition.

Table ES-2 - Recommended Corrective Measures for Ash Pond 2

Recommended Corrective Measure Timeframe

Contact the USDA to assist in monitoring and mitigating the observed
burrowing near the crest of the pond’s southern dike. Continue to
monitor embankments for signs of animal burrowing.

Now, and as Required to
Maintain Slopes

Conduct a visual surveillance program to verify that the discharge
pipes for Pond 1 and Ash Pond 2 are in good, working condition and
are free of significant material defects that could compromise the
pipes’ integrities.

During Closure Construction
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1.0 PURPOSE & SCOPE

1.1 PURPOSE

Ash Pond 2 at Midwest Generation, LLC’s (MWG) Joliet 29 Generating Station (“Joliet 29” or the “Station”) is
an existing coal combustion residual (CCR) surface impoundment that is regulated by the lllinois Pollution
Control Board’s “Standards for the Disposal of Coal Combustion Residuals in CCR Surface Impoundments.”
These regulations are codified in Part 845 to Title 35 of the lllinois Administrative Code (35 Ill. Adm. Code
845, Ref. 1) and are also referred to herein as the “lllinois CCR Rule.” Pursuant to 35 Ill. Adm. Code
845.450(a), MWG must conduct and complete an annual structural stability assessment that documents
whether the design, construction, operation, and maintenance of Ash Pond 2 are consistent with recognized

and generally accepted engineering practices for the CCR surface impoundment’s storage capacity.

This report documents the 2024 structural stability assessment conducted and completed in accordance with
the lllinois CCR Rule by Sargent & Lundy (S&L) on behalf of MWG for Ash Pond 2 at Joliet 29.

1.2 SCOPE

In addition to being regulated under the lllinois CCR Rule, Joliet 29’s Ash Pond 2 is also regulated by the
U.S. Environmental Protection Agency’s (EPA) “Standards for the Disposal of Coal Combustion Residuals in
Landfills and Surface Impoundments,” 40 CFR Part 257 Subpart D (Ref. 2), also referred to herein as the
“Federal CCR Rule.” Per the 2016 Water Infrastructure Improvements for the Nation (WIIN) Act, Ash Pond 2
will continue to be subject to both the lllinois and Federal CCR Rules until the U.S. EPA approves the lllinois
EPA’s CCR permit program; the lllinois EPA has yet to publish a timeline for submitting its proposed CCR
permit program to the U.S. EPA for approval. However, the scope of this 2024 structural stability assessment
is strictly limited to demonstrating compliance with the lllinois CCR Rule. Pursuant to 40 CFR 257.73(f)(3),
the next structural stability assessment for demonstrating compliance with the Federal CCR Rule is not

required until 2026, five years after the last federal assessment was completed (2021).

2.0 INPUTS, PREVIOUS RESULTS, & CURRENT OPERATIONS

21 INPUTS

The findings documented in this 2024 structural stability assessment for Ash Pond 2 are based on visual
observations made by S&L during a site visit on September 26, 2024; discussions with MWG personnel;
historical and recent aerial images obtained from Google Earth Pro (Ref. 3); and the following documents:

o Initial federal structural stability assessment for Ash Pond 2 (Ref. 4),

¢ Annual inspection reports for Ash Pond 2 (Refs. 5 through 11), and

e History of construction for Ash Pond 2 (Ref. 13).
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e The weekly inspection reports prepared in accordance with 35 Ill. Adm. Code 845.540(a) since the
2023 structural stability assessment was issued (Ref. 17).

The initial federal structural stability assessment for Ash Pond 2, which was completed in October 2016, is

included in its entirety in Appendix A.

2.2 2023 RECOMMENDED CORRECTIVE MEASURES

Table 2-1 lists the corrective measures recommended for Ash Pond 2 based on the findings documented in

the 2023 annual structural stability assessment (Ref. 14).

Table 2-1 — 2023 Recommended Corrective Measures for Ash Pond 2

Recommended Corrective Measure Timeframe

Conduct a visual surveillance program to verify that the discharge
pipes for Pond 1 and Ash Pond 2 are in good, working condition and
are free of significant material defects that could compromise the
pipes’ integrities.

During Closure Construction

2.3 CURRENT POND OPERATING CONDITIONS

Ash Pond 2 was originally designed to manage CCR and miscellaneous non-CCR wastestreams from the
Station. Following the conversion of Joliet 29’s coal-fired units to natural gas, the pond was no longer used to
manage CCR wastestreams and was eventually taken out of service. Accordingly, the station ceased
sending all process and wastewater streams to Ash Pond 2, effectively isolating the pond. In accordance
with the Station’s ash pond maintenance practices, the Station then began dewatering and removing CCR
from the pond. In July 2024, the Station manually dewatered the pond and plans to limit the water level in the
pond by manually dewatering the pond on an annual basis henceforth. During S&L’s site visit in September

2024, no CCR and approximately 1.8 feet of stormwater were visually observed in Ash Pond 2.

In April 2021, MWG filed a notice of intent to close Ash Pond 2 in accordance with the Federal CCR Rule’s
closure criteria (Ref. 2, § 257.102). In January 2022, MWG submitted the closure construction permit
application for Ash Pond 2 to the lllinois EPA in accordance with Subpart B of the lllinois CCR Rule. Closure
construction activities will commence at the pond upon receipt of a closure construction permit from the
lllinois EPA.
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3.0 ASSESSMENT

3.1 STABLE FOUNDATIONS & ABUTMENTS
(35 Ill. Adm. Code 845.450(a)(1))

Ash Pond 2 is comprised of three earthen dikes and does not have any abutments. Detailed information on
the soils supporting Ash Pond 2’s dikes is provided in the pond’s initial federal structural stability assessment
in Appendix A. Based on reviews of the pond’s annual inspection reports (Refs. 5 through 12) and Google
Earth aerial images (Ref. 3), there have been no significant modifications to Ash Pond 2’s geometry since its
initial federal structural stability assessment was completed. Therefore, the details of the soils supporting Ash
Pond 2’s dikes and corresponding conclusions documented in the pond’s initial federal structural stability
assessment remain valid for this 2024 assessment (see Appendix A). Thus, the soils supporting Ash Pond
2’s dikes are considered to be stable for the maximum volume of CCR and CCR wastewater which can be

impounded therein.

3.2 SLOPE PROTECTION
(35 Ill. Adm. Code 845.450(a)(2) & (4))

The upstream slopes of Ash Pond 2 are lined with a high-density polyethylene (HDPE) geomembrane liner.
This form of cover protects the upstream slopes of the pond’s dikes against surface erosion, wave action,

and adverse effects of sudden (rapid) drawdown.

Slope protection for the downstream slopes of Ash Pond 2 consists of either the HDPE geomembrane liner
of Pond 1 (western dike) or vegetative cover (eastern and southern dikes). The gravel, sand, and cobble
surfacing noted in the pond’s initial federal structural stability assessment was also observed along the
downstream slopes of the pond’s eastern and southern dikes during our September 2024 site visit. These
forms of cover protect the downstream slopes of the pond’s dikes against surface erosion, wave action, and

adverse effects of sudden (rapid) drawdown.

During our site visit on September 26, 2024, the vegetative cover present on the eastern and southern dikes
was found to meet the performance standards promulgated by the lllinois CCR Rule (Ref. 1, §
845.430(b)(3)—(5)); no vegetation was found to be taller than 12 inches, and no woody vegetation was
observed. However, one animal burrow was observed near the crest of Ash Pond 2’s southern dike. The
observed hole does not suggest that the stability of the southern dike has been compromised, especially
given its location on the slope and given that Ash Pond 2 is not currently in service. The Station was notified
of the existence of the animal burrow upon completion of the site visit. It is recommended that the Station

promptly contact the U.S. Department of Agriculture (USDA) to assist in monitoring and mitigating the
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observed burrowing. In addition, we recommend that the Station continue to monitor Ash Pond 2’s

embankments for signs of animal burrowing.

3.3 DIKE COMPACTION
(35 Ill. Adm. Code 845.450(a)(3))

As documented in Ash Pond 2’s initial federal and 2024 safety factor assessments (Refs. 4 and 15), the
pond’s dikes are sufficiently compacted to withstand the range of loading conditions in the CCR surface
impoundment and the substantially lower loading conditions present in the pond due to the Station manually
dewatering the impoundment to limit the water level in the pond. Therefore, the loading conditions evaluated

in the initial federal safety factor assessment are conservative considering the pond’s current conditions.

3.4 SPILLWAYS
(35 Ill. Adm. Code 845.450(a)(5))

Ash Pond 2 does not have any spillways. As documented in the pond’s 2024 inflow design flood control
system plan (Ref. 16), the pond is capable of managing the design flood event (1,000-year, 24-hour storm)

without a spillway.

3.5 EMBEDDED HYDRAULIC STRUCTURES
(35 lll. Adm. Code 845.450(a)(6))

Portions of the discharge pipes from Pond 1 and from Ash Pond 2 underlie the latter’s southern dike. The
locations of these two pipes are shown on Figure 2 of the pond’s initial federal structural stability assessment
in Appendix A. As documented in the 2016 assessment, visual surveillance of these pipes was performed in
May 2016 by a third party that specializes in video camera pipe inspections. No significant deterioration,
deformation, distortion, bedding deficiencies, sedimentation, or debris that may negatively affect Ash Pond 2
were identified during this surveillance program. It is noted that a portion of Pond 1’s discharge pipe passes
under Ash Pond 2’s northern crest, but this portion of Ash Pond 2 is effectively incised and, thus, is not

considered to be at risk if the discharge pipe’s integrity was to become compromised.

No similar pipe surveillance programs have been performed since the initial video camera inspection in May
2016. However, no visual signs of distress at the dike surfaces that could be indicative of pipe deterioration,
failure, deformation, etc. were observed (e.g., soft spots caused by leaking water, distortions in dike
alignment) during S&L’s September 2024 site visit. Moreover, since Ash Pond 2 has been taken out of
service and has low levels of surface water remaining in it, the pond’s discharge pipe will only be used when
the Station manually dewaters the pond in continued efforts to limit water accumulation in the pond.

Otherwise, Ash Pond 2’s discharge pipe is not expected to regularly convey water again unless it is re-used
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as part of the pond’s closure design. Therefore, it is recommended that the Station conduct a visual
surveillance program to confirm the discharge pipes for Pond 1 and (the current) Ash Pond 2 are in good,
working condition and are free of significant material defects that could impact the pipes’ integrities as a part

of the planned closure activities for Ash Pond 2.

3.6 LOW POOL & RAPID DRAWDOWN STABILITY
(35 Ill. Adm. Code 845.450(a)(7))

As documented in Ash Pond 2’s initial federal safety factor assessment (Ref. 4), the results of which were
revalidated in the 2024 safety factor assessment (Ref. 15), the structural stability of the pond’s downstream
slopes is maintained during a low pool condition in Pond 1. Because Pond 1 is lined with an HDPE
geomembrane, a sudden (rapid) drawdown condition was determined to not be an applicable loading
condition for Ash Pond 2 since Pond 1’s liner precludes the infiltration of water into Ash Pond 2’s western
dike.

Based on reviews of Ash Pond 2’s annual inspection reports (Refs. 5 through 12) and Google Earth aerial
images (Ref. 3), there have been no significant modifications to Pond 1 since Ash Pond 2’s initial federal
structural stability assessment was completed. Therefore, the conclusions documented therein regarding the
stability of Ash Pond 2’s western dike during low pool and sudden (rapid) drawdown conditions at Pond 1

remain valid for this 2024 assessment (see Appendix A).

4.0 RECOMMENDED CORRECTIVE MEASURES
(35 Ill. Adm. Code 845.450(b)(1))

Table 4-1 lists the corrective measures recommended for Ash Pond 2 in accordance with the findings

documented in this 2024 structural stability assessment.

Table 4-1 - Recommended Corrective Measures for Ash Pond 2

Recommended Corrective Measure Timeframe

Contact the USDA to assist in monitoring and mitigating the observed
burrowing near the crest of the pond’s southern dike. Continue to
monitor embankments for signs of animal burrowing.

Now, and as Required to
Maintain Slopes

Conduct a visual surveillance program to verify that the discharge
pipes for Pond 1 and Ash Pond 2 are in good, working condition and
are free of significant material defects that could compromise the
pipes’ integrities.

During Closure Construction
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5.0 CERTIFICATION

| certify that:
e This structural stability assessment was prepared by me or under my direct supervision.
e The work was conducted in accordance with the requirements of 35 lll. Adm. Code 845.450.

e | am a registered professional engineer under the laws of the State of lllinois.

Certified By: Thomas J. Dehlin Date: October 13, 2024
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APPENDIX A: 2016 FEDERAL STRUCTURAL STABILITY
ASSESSMENT FOR ASH POND 2
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STRUCTURAL STABILITY AND FACTOR OF SAFETY ASSESSMENT
ASH POND 2
JOLIET 29 STATION
OCTOBER 2016

This report presents the initial periodic structural stability and initial safety factor assessment of
the Ash Pond 2 at the Joliet 29 Station (Site) in Joliet, Illinois (Figure 1). This report addresses
the initial structural stability and safety factor assessment requirements of the Coal Combustion
Residuals (CCR) regulations, Code of Federal Regulations Title 40, Part 257, Subpart D
(referred to as the CCR Rule). These regulations were published in the Federal Register on 17
April 2015 and became effective on 19 October 2015. The Joliet 29 Station is owned and
operated by Midwest Generation, LLC (Midwest Generation). Based on the results provided in
this report, Ash Pond 2 meets the requirements of §257.73(d) and §257.73(e) of the CCR Rule.

The work presented in this report was performed under the direction of Ms. Jane Soule, P.E., of
Geosyntec Consultants, Inc. (Geosyntec) in accordance with §257.73(d) and §257.73(e).
Mr. Robert White reviewed this report in accordance with Geosyntec’s senior review policy.

1.  Regulation Requirements - §257.73

Structural integrity criteria for existing CCR impoundments is described in §257.73 and includes
structural stability and factor of safety assessments. Ash Pond 2 meets the minimum size and
capacity criteria under §257.73(b) and is subject to the periodic structural stability and safety
factor assessments required.

2 Site Conditions

Ash Pond 2 is approximately 500 feet by 280 feet in plan area and is located approximately
70 feet south of U.S. Route 6, east of Pond 1, west of the east entrance to the Joliet 29 Station,
and north of the silo building at the Site. The pond is surrounded by embankments on the south,
east, and west. There are no embankments on the north side of the pond where existing ground
elevations generally increase to the north toward U.S. Route 6. Ash Pond 2 is currently lined
with a 60-mil high density polyethylene (HDPE) geomembrane. A concrete retaining wall is
located along the southern perimeter of Ash Pond 2, north of the silo building.

Based on available documentation and discussions with site personnel, Ash Pond 2, in its current
configuration, was constructed in the late 1970s. A history of construction for the pond was
prepared in accordance with §257.73(c) and describes the design of the Ash Pond 2 and ijts
construction (Geosyntec, 2016a).

SW0251.05.05 JOLIET SS-FS.F 1
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Ash Pond 2, Joliet 29 Station
Structural Stability and Safety Factor Assessments
October 2016

3. Structural Stability Assessment
The following subsections address the components of §257.73(d)(1).
3.1 Foundations and Abutments — §257.73(d)(1)(i)

Site observations and construction documents show Ash Pond 2 is surrounded by embankments
on the south, east, and west. There are no embankments on the north side of the pond where
existing ground elevations generally increase to the north; however, Site investigations indicate
that fill material may be present along the northern boundary. For engineering purposes, material
located along the northern embankment is considered consistent with embankment fill. Native
materials do not provide lateral support for the embankments and therefore the pond does not
include abutments. The remainder of this section addresses the foundation materials for the
pond’s embankments.

Previous subsurface investigations performed at the Site indicate that the foundation materials
underlying the embankments for Ash Pond 2 generally consist of approximately 20 to 30 feet of
medium dense to very dense sand and gravel (Geosyntec, 2016b). Due to the granular nature of
the foundation soils (sand and gravel), foundation settlement associated with the construction
and operation of Ash Pond 2 is anticipated to be predominately elastic settlement, which would
have likely occurred soon after construction in the late 1970s. Because of the age of the
embankments (over 35 years old), it is very likely that any potential consolidation and secondary
compression settlement has also occurred. Further, the Ash Pond 2 embankments were not
constructed with abutments or separate engineered zones that would be most susceptible to the
adverse effects of differential settlement. During the initial annual inspection performed for Ash
Pond 2 in accordance with §257.83(b), no visual evidence of adverse effects resulting from
settlement was observed (Geosyntec, 2016¢). There are no proposed changes in operation which
would increase loading conditions on the foundation; therefore, no significant settlement of the
foundation materials underlying the embankments is anticipated to occur in the future and the
settlement of the foundation is not anticipated to impact the integrity of the impoundment
embankments.

A factor of safety against the triggering of liquefaction was calculated for saturated foundation
materials underlying the Ash Pond 2 embankments. The factor of safety was calculated based
methods outlined in Idriss and Boulanger (2008) using information obtained from field
explorations, including borings, Cone Penetration Test (CPT) soundings, and laboratory data
(Geosyntec, 2016b) and seismic data (Geosyntec, 2016d). The triggering analysis indicated a
very low likelihood of liquefaction occurring in the foundation materials undquying the
embankments (Geosyntec, 2016d).
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Ash Pond 2, Joliet 29 Station
Structural Stability and Safety Factor Assessments
October 2016

3.2 Upstream Slope Protection — §257.73(d)(1)(ii)

Ash Pond 2 is lined with a 60-mil high density polyethylene (HDPE) geomembrane that protects
the interior pond slopes from erosion, the effects of wave action, and mitigates effects of rapid
drawdown.

3.3 Dike Compaction — §257.73(d)(1)(iii)

Because as-built construction documentation for Ash Pond 2 was not available at the time of this
assessment, no quantitative evaluation of the degree of compaction of the embankments was
performed. However, slope stability analyses show that the embankments for Ash Pond 2 are
sufficient to withstand the range of loading conditions in the CCR unit (Geosyntec, 2016e).

3.4 Downstream Slope Protection — §257.73(d)(1)(iv)

The western downstream slope for Ash Pond 2 is the interior slope of Pond 1 and is lined with a
geomembrane that provides erosion protection. Based on site observations in October 2015, the
surfaces of eastern and southern downstream slopes for the Ash Pond 2 embankments consist of
sandy gravel, gravelly sand, gravel, and some cobbles and include sparse vegetation. Based on
site observations, the existing surface conditions of the slopes provide adequate slope protection.

3.5  Spillway — §257.73(d)(1)(v)

Ash Pond 2 was designed and constructed, and is operated and maintained, without an
emergency spillway. Ash Pond 2 was constructed with elevated embankments on the south, east,
and west perimeters. There are no embankments on the north side of the pond where existing
ground elevations generally increase to the north. There is a 5-foot high, non-structural berm that
exists between Ash Pond 2 and US route 6, which prevents run-on from US route 6. There is no
significant run-on to the basins. Inflows for the pond consist solely of regulated flows from plant
operations and precipitation that falls within the surface area of the pond and embankment crests.
Surface water levels are maintained by regulating inflow from plant operations and maintaining
operating levels. An inflow design flood control system plan has been prepared to document that
the Basins adequately manage flow from the 1,000 year flood event (Geosyntec, 2016f).

3.6 Structural Integrity of Hydraulic Structures — §257.73(d)(1)(vi)

Hydraulic structures passing through or beneath the embankments of Ash Pond 2 consist of
outlet pipes associated with Pond 1 and Ash Pond 2, as presented in Figure 2. These pipes were
inspected on 9 June 2016 by a company specializing in video camera‘ pipe inspections.
No significant deterioration, deformation, distortion, bedding deficiencies, sedimentation, or
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debris that would negatively affect operation of the pipes was observed during inspection of
these outlet pipes.

3.7 Downstream Slopes Adjacent to Water Bodies — §257.73(d)(1)(vii)>

The only water body adjacent to Ash Pond 2 is Pond 1, located west of Ash Pond 2. When
operated, Pond 1 will impound water against the western downstream slope of Ash Pond 2. The
slope stability analyses presented in Geosyntec (2016e) consider a “low pool” condition for
Pond 1 where no water is present in Pond 1 to provide a stabilizing force on the downstream face
of the western slope of Ash Pond 2.

When Pond 1 is operated and water is impounded against the downstream face of the western
slope of Ash Pond 2, the impounded water is unlikely to infiltrate into the embankment because
Pond 1 is lined with a 60-mil HDPE geomembrane. Therefore, a rapid drawdown condition is
not applicable to the western embankment of Ash Pond 2 and was not analyzed.

3.8 Structural Stability Assessment Deficiencies - §257.73(d)(2)

No structural stability deficiencies associated with Ash Pond 2 were identified in this initial
structural stability assessment and no corrective measures are required.

3.9 Annual Inspection Requirement - §257.83(b)(4)(ii)

In accordance with §257.83(b)(4)(ii), submittal of this structural stability assessment precludes
the requirement of an annual inspection under §257.83(b) for Ash Pond 2 during the 2016
calendar year.

4.  Salety Factor Assessment

This section describes the initial safety factor assessment for Ash Pond 2 and the methodology
used to perform the assessment in accordance with §257.73(e)(1). This assessment summarizes
slope stability analyses of the critical embankment cross-section, shown in Figure 3, and
evaluation of stability of the retaining wall southeast of the pond.

4.1 Slope Stability Methodology

Limit equilibrium slope stability analyses were performed to evaluate the stability of the
embankments for Ash Pond 2. The process involved performing two-dimensional analyses on
the critical cross-section for Ash Pond 2 using Spencer’s Method as coded in the computer
program SLOPE/W (Version 8.15.4.11512, www.geoslope.com) which satisfies vertical and
horizontal force equilibrium and moment equilibrium (Geosyntec, 2016¢). For each cross section
analyzed, the program searches for the sliding surface that produces the lowest factor of safety
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(FS). Factor of safety is defined as the ratio of the shear forces/moments resisting movement
along a sliding surface to the forces/moments driving the instability.

Subsurface stratigraphy, groundwater conditions, and engineering parameters for the
embankment and foundation materials were developed based on previous subsurface
investigations performed at the Site (Geosyntec, 2016b and Geosyntec, 2016¢).

4.2 Slope Stability Analyses

Four cases were analyzed to satisfy the safety factor assessment requirements in §257.73(e)
(Geosyntec, 2016¢).

4.2.1 Static, Long-Term Maximum Storage Pool Loading — §257.73(e)(1)(i)

Pursuant to §257.73(e)(1)(i) a static, long-term condition with the maximum operating pool
loading on the embankments was evaluated. For Ash Pond 2, this condition included a pool
elevation at 2 feet below the top of the embankments (Geosyntec, 2016e).

4.2.2 Static, Maximum Storage Pool Loading — §257.73(e)(1)(ii)

The conditions for §257.73(e)(1)(ii) are identical to §257.73(e)(1)(i) with the exception of the
pool elevation, which is set at the top of the embankment (Geosyntec, 2016¢).

4.2.3 Seismic — §257.73(e)(1)(iii)

Pursuant to §257.73(e)(1)(iii), a seismic condition for Ash Pond 2 was also analyzed. Seismic
stability was evaluated with a pseudostatic analysis that uses constant horizontal accelerations to
represent the effects of earthquake shaking. The horizontal accelerations are represented in
SLOPE/W by a horizontal seismic coefficient. The horizontal seismic coefficient used for
analysis was based on a peak ground acceleration with a 2 percent probability of exceedance in
50 years (Geosyntec, 2016g).

4.2.4 Liquefaction — §257.73(e)(1)(i)

The Ash Pond 2 embankment soils are assumed to be unsaturated. Based on quarterly
groundwater monitoring in the vicinity of Ash Pond 2, groundwater is approximately 8 feet
below the bottom of the pond. Further, the embankments are lined with an HDPE geomembrane
liner that limits infiltration into the embankments and makes saturation of the embankments
unlikely. Because the embankment soils are unlikely to be saturated and therefore are not
considered susceptible to liquefaction, the calculation of a factor of safety for post-liquefaction
slope stability is not required. "
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4.3 Results

The results of the slope stability analysis for the critical cross section of the Ash Pond 2
embankments are summarized in Table 1 below and presented in Figures 4 through 6 (Geosyntec
2016e).

Table 1: Safety Factor Results

Secti Safety Factor
CCHOM 557.73(e)(1) () | 257.73(e)(1)(i) | 257.73(e)(1)(ii) | 257.73(e)(1)(iv)
I >1.50 >1.40 >1.00 N/A

The results of the slope stability analyses meet the minimum safety factors requirements
presented in §257.73(e)(1)(i) through §257.73(e)(1)(i11).

4.4 Retaining Wall Analyses

Stability of the retaining wall located on the southwest portion of the southern embankment of
Ash Pond 2 was also evaluated (Geosyntec, 2016h). Construction drawings for the wall and site
observations indicate that it is a reinforced concrete cantilever type wall. As-built construction
documentation for the wall was not available. Inputs for the analyses were based on information
provided in the construction drawings and developed from subsurface investigations at the Site
(Geosyntec, 2016h and Geosyntec, 2016b). Factors of safety for bearing capacity, overturning,
and sliding were calculated for the wall and results indicate that the factors of safety exceed
minimum industry standard values (Geosyntec, 2016h).

SW0251.05.05 JOLIET SS-FS.F 6

engineers | scientists | innovators



Ash Pond 2, Joliet 29 Station

Structural Stability and Safety Factor Assessments
October 2016

5. Limitations and Certification

This initial periodic structural stability and safety factor assessment meets the requirements of
§257.73(d) and §257.73(e) of the Code of Federal Regulations Title 40, Part 257, Subpart D, and
was prepared in accordance with current practices and the standard of care exercised by scientists
and engineers performing similar tasks in the field of civil engineering. The contents of this
report are based solely on the observations of the conditions observed by Geosyntec personnel
and information provided to Geosyntec by Midwest Generation. Consistent with applicable
professional standards of care, our opinions and recommendations were based in part on data
furnished by others, which was consistent with other information that we developed in the course
of our performance of the scope of services. The information contained in this report is intended
for use solely by Midwest Generation and their subconsultants.
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Attachments
Figure 1 — Site Location
Figure 2 — Hydraulic Structure Locations
Figure 3 — Critical Cross Section
Figure 4 — Slope Stability Output, Section 1 - 257.73(e)(1)(i)
Figure 5 — Slope Stability Output, Section 1 - 257.73(e)(1)(ii)
Figure 6 — Slope Stability Output, Section 1 - 257.73(e)(1)(iii)

SW0251.05.05 JOLIET SS-FS.F 8

engineers | scientists | innovators



: | -
USGS Topp; The National Map - National Structures Dataset

¢
4 R . LA

Rockdale | ~* |

/
//

£/

T ILLINOISAND MECH
HATIONAL HERIT

/I

W:\GIS\JolietSiteLocation.mxd

Sterling
ILLINOIS

Area Detailed

Above “Sag.

Hoffman
Estate: Evanston
Chicago
Aurora ;\‘: Fichigan
¢ City
0
ey
Ptk >0y
oliet
<
Kankakes

2,000 1,000 0 ‘ 2,000 Feet

ey —

7

: Ash Pond 2
Joliet 29 Station
— Joliet, lllinois

Site Location

Geosyntec® Figure

consultants

San Diego

October 2016




9102 ¥380.100 — S0-15Z0MS :ON LO3rodd

c

ESISE]

Sjuensuocd

gd9uhsoan

SIONITI “L3170r
NOILVLS 62 131701
Z ANOd HSVY
SNOILYOOT IHNLONYLS JINMNYHAAH

1334 NI 3Tv0S
! "
0L

09 0

88AAVN ANLYA TVOILY3A

1S3IM OdS 11 €8AVN ‘NNLYA TVINOZIHOH
8002/61/9 ‘AHdVHOO0LOHd 40 31va

"ONI ‘OIMLIN-0Y3V

‘AHAVYO0dOL VY3V 30HN0S

ONINIVLIY
3134ONOD

dIIM / FINLONALS
1311N0

3dld 394VHOSIA ¢ ANOd HSVY

1IvM

HONOYL
NOILNGI™LSIa L3N

3JNNT4 L3INI

¢ ONOd HSV

*(8261) SONIMVHA NOILONYLSNOD SNN WO¥A
N3}VL ANV ILYNIXOHddY I8V SNOILYOOT 3did L

‘310N

3did 3DYVHISIA ANNOYOHIANN ONILSIXI
"NOLNOD HONIN ONNOYD ONILSIXI

HNOLNOD JOrvin GNNOXD ONILSIXI

aN3aoan

I ANOd

Idid 394VHOSIA L ANOd

S3YNLONYLS DIMNVHAAH 204 S0-1SZOMS\LIINOMNSIUNOIANAAYINZ




MU 9102 ¥380.100 _ S0-1LSZOMS ‘ON 103rodd
SJUBIMNSUOS
Funold goauhsoan
SIONITTI ‘L310r
NOILVLS 6¢ 131701
Z aNOd HSY
NOILLO3S SSOHO VOILINO
1334 NI 3TV0S
i . ==
oz 09 0

880AVN ANLYQA TVOILE3IA

1S3M OdS Tl €8AVN NNLYA TV.LINOZIYOH
8002/61/9 ‘AHdVYHO010Hd 40 31va

‘ONI ‘OIM1IN-0Y3V

‘AHAYYO0dOL VY3V 304N0S

TIVM

ONINIVLIY

3LTHONOD

BS-O-1—g
$or

€M

-
, e
1-0-r
+
YIIM/ IUNLONYLS
131100
v-ey-O-r
-0 Qd
A3
S
Sy
PN
&

£-19-62-SI

FLYNIXOHddV 3V SNOILYOOT NOILYHO1dX3 TV

g
‘310N NOILYOOT NOILOTS SSOH0 wgr— @

(5002 *O¥dM) ONIYOS Z-19-62-S! Aol

(9102 *O3LNASO3D) ONIANNOS LdO -0

4

(9102 *D3LNASOID) ONIHOE L-8-1

4 X

(1102 'HOI1MLYd) TIIM ONIIOLINOW E0-MW
"NOLNOD HONIW ANNOYO ONILSIXI

HNOLNOD HOrYW ANNOHD ONILSIXI

aN3Io3i
P! I ANOd
SMN 4 z-1962-S0
b
s R
P M
N—ez-or
HONOYL
NOILNEIYLSI L3 NI
v
INNT4 L3N K"
Z ANOd HSVY
0]
2
)
N
g
+ @dwv\m
0b-MIN A
|y
=

(WVOILI¥0) SNOILO3S ALIISYLS €04 G0-1SZOMS\LIIONSIUNDINAAVOLZ




910z 1290100 erea zsB'| uooag'Z puod Ysy Jeljop  ewen e sjuBIMsuoo

llessny Alog o= Z puod ysy jeljop =
Buipeo] |00d abeios wnuwixepy ‘wis] Buoq :(1)(1)(8)g2 2628 - | uonoag < U@uc\AWO@U

14
J4NOI4

14 'IONVLSIA

00} Gle 0Se Gee 00¢ 1743 (013 acl 00l <72 0s 14 0

Sly Sly

(00°] 00S

TRIRRTRRIRIRI R I XTI RIS EXT LIS
I AIKIKAEKIES

2RISR

QR

QR IILUIIRIIILUKIIIES

IRSEILIIIAARAKIKIK OIS ;

IR AAIEIAIKIRKKRK KKK RKTIS

GG R IR KL RS

QRIIIIIIKAIIREIIAIRIIRIKIUIIAIKK IS ’ wm 5 _c _

2RISR XIS
e e e e e e e e e
C e e e e e e S e e e e e e L S e e 0 0 S0 S L a0 0 020202020202 o

¢ puod Usv ALH 19 19INC
55 . ybnou ] uonnquisiq 18y . 2€ .ud
isd gz :,uoisayo)
Jod gz ybrop nun
|eAeID AlIS aweN

isd gz :uoisayon

jod Gzl yblep 3un
|oAeI9/pues :aweN

GlS —

— 6.9

009 —

G29 — — G29

0oe Glc 0S¢ Ggee 00¢C G/ll 0213 Gcl 001 272 0S 74 0

14 ‘NOILYAT13




zsb"| UOROBS'Z PUOJ USY JOIIOF _swen =]

S 910¢ 1890190 - SIURINSU0S
llessny Alog Z puod ysy jejjop =k
A1 Buipeo (004 sBieyDINg WNWIXEN :(N(1)(8)5 /628 - | uomoss =+ <) D9)UAS03D)
14 ‘FONVLSIA
0og s/z 0sZ gzz 00z Gl oSl gzl 0oL S. 0s sz 0
Sl Slv
00S 00S
: | puod _
55 8 .8eud | %
isd Gg :,uoisayon
Z puod ysy ALH 119\ 19BNG Jod gz ybrep nun m
oss ybnou | uonnguisiq 19|y . Z2¢ .ud [eABID/pUBG [BWEN | _— m
Jsd Gz :,uoisayon uAv
Jod gz ybrap nun =
[eABID A}IS :aweN )
SIS — Has £
009 — — 009
Gz9 — — 5§29
059 _ _ f | | f * | _ f ; 059
00g /e 0sZ gzz 00z S/L 0SL szl 0oL SL 0s sz 0




910¢ 1890120 g zsb| uoNoaS g puod USy Jaljop  swev e

. S]UBIMSUOD
[lossny Alog ‘==t C puod ysy jaljor 4
S olWSISS Yim BuipeoT |00d 8bei0}g wnwixe ‘wue) Buot :()(})(8)e. 2628 - L uonoag == <) QEC%mO@U
14 'FONV1SIA
00g clz 0sz gzz 00z S/L 0SL gzl ooL 7] 0s sz 0
Slv SlY
00S 005
| puod —
5 .8eiud | %
1sd gz :uoisayon
Z puod ysy ALH 1M 19RN jod gz b nun m
0ss |— ybnous | uonngusiq 19|y] L ZS€ Llud [SABID/pUEBS BWEN | 658 _.._ﬂ_
1sd gz :,uoisayo) uAv
Jod gz yblap Hun -
|anel) AIS :sweN @)
GG — as £
009 — — 009
629 (— — sz29
629070 Uy JuLBIdIYPS0D DIWSISS [BJUOZLOH
059 | _ _ _ _ ‘ 7 _ A _ _ 059
00g /e 0sz gz 002 S/L 0SL T4} 001 SL 0 74 0




	MWG JO29 2024 SSA
	Appendix A

		2024-10-13T11:27:33-0500
	Thomas Dehlin
	I agree to the terms defined by the placement of my signature on this document




