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1200 Pennsylvania Avenue, NW
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Dear Mr. Hoffman,

In accordance with our proposal 01.P0000177.11 dated March 28, 2011, and U.S. Environmental
Protection Agency (EPA) Contract No. EPI0OWO001313, Order No. EP-B115-00049,
GZA GeoEnvironmental, Inc. (GZA) has completed our inspection of the Baldwin Energy
Complex Coal Combustion Waste (CCW) Impoundments located in Baldwin, Illinois. The site
visit was conducted on May 24 and 25, 2011. The purpose of our efforts was to provide the EPA
with a site specific inspection of the impoundments to assist EPA in assessing the structural
stability of the impoundments under the authority of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) Section 104(e). We are submitting one hard copy and
one CD-ROM copy of this Draft Report directly to the EPA.

Based on our visual inspection, and in accordance with the EPA’s criteria, the Primary Fly Ash
Pond, Secondary Fly Ash Pond, Secondary Pond, Intermediate Pond, and Final Pond are currently
in POOR condition in our opinion. Further discussion of our evaluation and recommended actions
are presented in the Task 3 Dam Assessment Report. The report includes: (a) a completed Coal
Combustion Dam Inspection Checklist Form for each Basin; (b) a field sketch; and (c) selected
photographs with captions. Our services and report are subject to the Limitations found in
Appendix A and the Terms and Conditions of our contract agreement.

We are happy to have been able to assist you with this inspection and appreciate the opportunity to
continue to provide you with dam engineering consulting services. Please contact the undersigned
if you have any questions or comments regarding the content of this Task 3 Dam Assessment
Report.

Sincerely,

GZA GeoEnvironmental, Inc.

Doug P. Simon, P.E. Patrick J. Harrison, P.E.
Geologic Engineer Senior Geotechnical Consultant
doug.simon@ gza.com patrick.harrison@gza.com

Peter H. Baril, P.E. (MA)
Consultant Reviewer
peter.baril @gza.com

Copyright®2012 GZA GeoEnvironmental, Inc.

An Equal Opportunity Employer M/F/V/H
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PREFACE

The assessment of the general condition of the dams/impoundment structures reported herein
was based upon available data and visual inspections. Detailed investigations and analyses
involving topographic mapping, subsurface investigations, testing and detailed computational
evaluations were beyond the scope of this report.

In reviewing this report, it should be realized that the reported condition of the dams and/or
impoundment structures was based on observations of field conditions at the time of
inspection, along with data available to the inspection team. In cases where an impoundment
is lowered or drained prior to inspection, such action, while improving the stability and safety
of the dam, removes the normal load on the structure and may obscure certain conditions,
which might otherwise be detectable if inspected under the normal operating environment of
the structure.

It is critical to note that the condition of the dam and/or impoundment structures depends on
numerous and constantly changing internal and external conditions, and is evolutionary in
nature. It would be incorrect to assume that the reported condition of the dam will continue to
represent the condition of the dam at some point in the future. Only through continued care
and inspection can there be any chance that unsafe conditions be detected.

Prepared by:

GZA GeoEnvironmental, Inc.

Patrick Harrison, P.E.

License No.: 062.034946
Senior Geotechnical Consultant
GZA GeoEnvironmental, Inc.

CCW Impoundment
Dynegy Midwest Generation, Inc. —-Baldwin Energy Complex Dates of Inspection: 5/24/11 -5/25/11
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EXECUTIVE SUMMARY

This Inspection Report presents the results of a visual inspection of the Dynegy Midwest
Generation, Inc. (Dynegy) — Baldwin Energy Complex (BEC) Coal Combustion Waste (CCW)
Impoundments located at 10901 Baldwin Road, Baldwin, Illinois. These inspections were
performed on May 24 and 25, 2011 by representatives of GZA GeoEnvironmental, Inc (GZA),
accompanied by representatives of Dynegy.

The BEC is a three-unit coal-fired power plant, with a maximum generating capacity of
approximately 1800 Megawatts. Commercial operation of the facility began in the 1970’s.
Unlined earthen embankment CCW Impoundments (Primary Fly Ash Pond, Intermediate Pond,
and Final Pond) were constructed in conjunction with the BEC facility for the purpose of storing
and disposing non-recyclable CCW from the BEC facility and clarification of water prior to
discharge. The Primary Fly Ash Pond (PFAP) was expanded in 1981 to the south and west and
included the area that was later split into the Secondary Fly Ash Pond (SFAP). The PFAP was
originally constructed with 35 foot embankments and was expanded vertically in 1989 with a
20 foot ‘raise’. In response to a failure of the southern embankment of the PFAP in February 1995,
an Intermediate Embankment was constructed and resulted in the separation of the SFAP from the
PFAP. A berm (Secondary Dike) was constructed upstream of the Intermediate Pond in
approximately 1998 and resulted in the construction of the Secondary Pond.

Water and CCW is discharged into the PFAP where the CCW is allowed to settle and water is
discharged into the SFAP and the Secondary Pond. Solids are further settled in the SFAP prior to
water discharge to the Secondary Pond. Water flows sequentially through the Secondary,
Intermediate and Final Ponds for further clarification prior to discharge of the water near the
southwest corner of the property.

For the purposes of this EPA-mandated inspection, the sizes of the impoundments were based on
U. S. Army Corps of Engineers (COE) criteria. Based on the maximum crest height of 55 feet and
a storage volume of approximately 10,000 acre-feet, the PFAP is classified as an Intermediate
sized structure. Based on the maximum crest height of 55 feet and a current storage volume of
1,650 acre-feet, the SFAP Impoundment is classified as an Intermediate sized structure. Based on
the maximum crest height of 12 feet and a storage volume of approximately 190 acre-feet, the
Secondary Pond is classified as a Small sized structure. Based on the maximum crest height of
20 feet and a storage volume of approximately 40 acre-feet, the Intermediate Pond is classified as a
Small sized structure. Based on the maximum crest height of 32 feet and a storage volume of
approximately 72 acre-feet, the Final Pond is classified as a Small sized structure.

According to guidelines established by the COE, dams with a storage volume less than
1,000 acre-feet and/or a height less than 40 feet are classified as Small sized structures and dams
with a storage volume between 1,000 acre-feet and 50,000 acre-feet and/or a height between
40 feet and 100 feet are classified as Intermediate sized structures.

Under the EPA classification system, as presented on page 2 of the EPA check list (Appendix C)
and Definitions section (Appendix B), it is GZA’s opinion that the PFAP, SFAP and the Final
Pond would be considered as having a Significant hazard potential. The hazard potential rating is

CCW Impoundment
Dynegy Midwest Generation, Inc. -Baldwin Energy Complex Dates of Inspection: 5/24/11 -5/25/11
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based on no probable loss of human life due to failure and the potential environmental impacts
outside of Utility owned property.

Under the EPA classification system, as presented on page 2 of the EPA check list (Appendix C)
and Definitions section (Appendix B), it is GZA’s opinion that the Secondary Pond and the
Intermediate Pond would be considered as having a Low hazard potential. The hazard potential
rating is based on no probable loss of human life due to failure and the potential environmental
impacts would likely be limited to Utility owned property.

Assessments

In general, the overall condition of the PFAP impoundment was judged to be POOR. The PFAP
impoundment was found to have the following deficiencies:

1. Thick vegetation and trees along the upstream and downstream slopes;

2 Minor potholes and rutting along the crest gravel access road;

3. Damaged discharge pipe from the northern decant;
4

The absence of erosion protection on the embankment near the discharge location of the
northern decant has allowed erosion of the embankment;

5. No hydraulic/hydrologic analysis has been performed to confirm adequate freeboard and
decant capacity at the design storm event;

6. The stability analysis completed does not account for storm event loading conditions; and,
7. No stability analysis has been performed on the Intermediate Embankment.

In general, the overall condition of the SFAP impoundment was judged to be POOR. The SFAP
impoundment was found to have the following deficiencies:

Thick vegetation and trees along the upstream and downstream slopes;

Minor potholes and rutting along the crest gravel access road;

Scarp present on the downstream slope of the northern embankment;

Ll S e

The stability analysis for the SFAP is incomplete for portions of the embankments and
does not indicate that the embankments meet generally accepted levels of stability for the
sections analyzed; and

5. No hydraulic/hydrologic analysis has been performed to confirm adequate freeboard and
decant capacity at the design storm event.

In general, the overall condition of the Secondary Pond impoundment was judged to be POOR.
The Secondary Pond impoundment was found to have the following deficiencies:

1. No hydraulic/hydrologic analysis has been performed to confirm adequate freeboard,
decant and overflow spillway capacity; and,

2. No seepage and/or stability analysis has been performed for the Secondary Dike.

CCW Impoundment
Dynegy Midwest Generation, Inc. —Baldwin Energy Complex Dates of Inspection: 5/24/11 -5/25/11
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In general, the overall condition of the Intermediate Pond impoundment was judged to be POOR.
The Intermediate Pond impoundment was found to have the following deficiencies:

1
2
3.
4

b

Thick vegetation and trees along the upstream and downstream slopes;
Potholes along the crest gravel access road;
Concrete covering the downstream slope prohibits monitoring of potential erosion;

No hydraulic/hydrologic analysis has been performed to confirm adequate freeboard and
decant/overflow spillway capacity;

In GZA’s opinion, the stability analysis for the impoundment was incomplete; and,

No evaluation has been conducted to verify the stability of the overflow section against
piping or fines erosion.

In general, the overall condition of the Final Pond impoundment was judged to be POOR. The
Final Pond impoundment was found to have the following deficiencies:

1.
2.
3.

Thick vegetation and trees along the downstream slopes;
Minor potholes along the crest gravel access road;

No hydraulic/hydrologic analysis has been performed to confirm adequate freeboard and
decant/overflow spillway capacity;

In GZA’s opinion, the stability analysis for the impoundment was incomplete; and,

No evaluation has been conducted to verify the stability of the overflow section against
piping or fines erosion.

The following recommendations and remedial measures generally describe the recommended
approach to address current deficiencies at the impoundments. Prior to undertaking recommended
maintenance, repairs, or remedial measures, the applicability of permits needs to be determined for
activities that may occur under the jurisdiction of the appropriate regulatory agencies.

GZA recommends that BEC/Dynegy conduct the following studies and analysis:

1.

Conduct an analysis of the hydraulic/hydrologic condition of the impoundments to
establish the rise in water level that occurs during the 100-year, 24-hour rain event to
confirm that adequate freeboard is maintained and adequate decant and spillway capacity is
available. The loading conditions established during the design storm event should be used
in the evaluation of the seepage and stability evaluation of the embankments.

Address the deficiencies noted in Section 2.6 and Section 3.1 for the stability and seepage
analysis previously conducted for the impoundments and establish a complete seepage and
stability analysis for each impoundment.

Evaluate the potential for piping and fines erosion along the overflow sections of the Ash
Pond Dike and the Settling Pond Dike.

CCW Impoundment
Dynegy Midwest Generation, Inc. —Baldwin Energy Complex Dates of Inspection: 5/24/11 -5/25/11
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Moist soil conditions were observed along the downstream slope and/or toe of the southern
embankment of the SFAP. This condition may indicate the presence of seepage in that
area and should be evaluated. We recommend removing all trees on the downstream slope
and toe area and evaluation of the moist soil conditions.

Recurrent Operation & Maintenance Recommendations

GZA recommends the following operation and maintenance level activities:

1.

Increased mowing of the grasses on the embankments to facilitate inspections and reduce
the risk of burrowing animals;

Repair the potholes present in the gravel crest access roads. Grade the road to provide
better drainage and reduce future potholing; and,

Clear trees and other deep rooted vegetation from the slopes and crests of the
embankments.

Repair Recommendations

GZA recommends the following repairs to address observed deficiencies that may affect the
stability of the embankments. The recommendations may require design by a professional
engineer and construction contractor experienced in impoundment construction.

1.

Repair the discharge pipe and the embankment erosion near the discharge pipe from
PFAP’s northern decant. Protect the embankment with riprap or other erosion control
features.

Remove the concrete located on the downstream slope of the Ash Pond Dike. Repair any
erosion observed beneath the concrete and replace with fill engineered to provide a stable
embankment that is not susceptible to erosion or piping.

Pending the results of the hydraulic/hydrologic analysis, modify the design or operation of
the impoundments to provide adequate capacity.

Pending the results of the complete seepage and stability analysis for each impoundment,
modify the design or operation of the impoundments to provide conditions that result in
embankments that meet the generally accepted factors of safety.

Alternatives

There are no practical alternatives to the repairs itemized above.

CCW Impoundment
Dynegy Midwest Generation, Inc. —Baldwin Energy Complex Dates of Inspection: 5/24/11 -5/25/11
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1.0 DESCRIPTION OF PROJECT
1.1 General
1.1.1  Authority

The United States Environmental Protection Agency (EPA), has retained
GZA GeoEnvironmental, Inc. (GZA) to perform a visual inspection and develop a report of
conditions for the Dynegy Midwest Generation, Inc., (Dynegy, Owner) Baldwin Energy
Complex (BEC, Site) Coal Combustion Waste (CCW) Impoundments in Randolph County,
Mlinois. This inspection was authorized by the EPA under the authority of the Comprehensive
Environmental response, Compensation, and Liability Act (CERCLA) Section 104(e).
This inspection and report were performed in accordance with Request for Quote (RFQ)
RFQ-DC-16, dated March 16, 2011 and EPA Contract No. EP10W001313, Order No.
EP-B11S-00049. The inspection generally conformed to the requirements of the Federal
Guidelines for Dam Safety', and this report is subject to the limitations contained in
Appendix A and the Terms and Conditions of our Contract Agreement.

1.1.2  Purpose of Work

The purpose of this investigation was to visually inspect and evaluate the present
condition of the impoundments and appurtenant structures (the management unit) to attempt to
identify conditions that may adversely affect their structural stability and functionality, to note
the extent of any deterioration that may be observed, review the status of maintenance and
needed repairs, and to evaluate the conformity with current design and construction standards of
care.

The investigation was divided into five parts: 1) obtain and review available reports,
investigations, and data from the Owner pertaining to the impoundment and appurtenant
structures; 2) perform a review with the Owner of available design, inspection, and maintenance
data and procedures for the management unit; 3) perform a visual inspection of the site;
4) prepare and submit a field assessment checklist; and 5) prepare and submit a draft and a final
report presenting the evaluation of the structure, including recommendations and proposed
remedial actions.

1.1.3  Definitions

To provide the reader with a better understanding of the report, definitions of commonly
used terms associated with dams are provided in Appendix B. Many of these terms may be
included in this report. The terms are presented under common categories associated with dams
which include: 1) orientation; 2) dam components; 3) size classification; 4) hazard classification;
5) general; and 6) condition rating.

' FEMA/ICODS, April 2004: http://www.ferc.gov/industries/hydropower/safety/guidelines/fema-93.pdf

CCW Impoundment
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1.2 Description of Project

1.2.1 Location

The BEC is located about % -miles north of Baldwin in Randolph County, Illinois and
the entrance to the Site is on Baldwin Road. The BEC CCW impoundments are located about
2 mile southwest of the power plant, at approximately latitude 38° 11' 33" North and longitude
89°52' 05" West. A Site locus of the impoundments and surrounding area is shown in Figure 1.
An aerial photograph of the impoundments and surrounding area is provided as Figure 2.
The impoundments can be accessed by vehicles from an earthen access road from the BEC.

1.2.2  Owner/Caretaker

The CCW impoundments are owned by Dynegy Midwest Generation, Inc. and operated
by the BEC.

Dam Owner/Caretaker
Dynegy Midwest Generation, Inc, Baldwin Energy
Name
Complex
Mailing Address 10901 Baldwin Road
City, State, Zip Baldwin, Illinois 62217
Contact Charles Nerone
Title Operations Manager
E-Mail charles.nerone @dynegy.com
Daytime Phone 618-785-3244
Emergency Phone 911

1.2.3  Purpose of the Impoundments

The BEC is a three-unit coal-fired power plant, with a maximum generating capacity of
approximately 1,800 Megawatts. Commercial operation of the facility began in the 1970’s.
Unlined earthen embankment CCW Impoundments (Primary Fly Ash Pond, Intermediate Pond,
and Final Pond) were constructed in conjunction with the BEC facility for the purpose of storing
and disposing non-recyclable CCW from the BEC facility and clarification of water prior to
discharge. The Primary Fly Ash Pond (PFAP) was expanded in 1981 to the south and west and
included the area that was later split into the Secondary Fly Ash Pond (SFAP). The PFAP was
originally constructed with 35 foot embankments and was expanded vertically in 1989 with a
20 foot ‘raise’. In response to a failure of the southern embankment of the PFAP in February
1995, an Intermediate Embankment was constructed and resulted in the separation of the SFAP
from the PFAP. A berm (Secondary Dike) was constructed upstream of the Intermediate Pond
in approximately 1998 and resulted in the construction of the Secondary Pond.

Process water and sluiced CCW are discharged into the PFAP, where the CCW is
allowed to settle and water is discharged (decanted) into the SFAP and the Secondary Pond.
Solids are further settled in the SFAP prior to water discharge to the adjoining Secondary Pond
(refer to Figure 2). Water flows sequentially through the Secondary, Intermediate and Final

CCW Impoundment
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Ponds for further clarification prior to discharge via the decant structure located near the
southwest corner of the property.

1.2.4  Description of the Primary Fly Ash Pond and Appurtenances

The original embankments of the PFAP, which were constructed in 1969, were designed
by Sargent & Lundy. The 1981 expansion and 1989 vertical expansion were designed by
Mlinois Power Company. Following the failure of a portion of the southern embankment in
1995, a failure analysis was conducted by Woodward Clyde Consultants (Failure Analysis).”
Although it was not one of the remedial options presented by Woodward Clyde, an Intermediate
Embankment was designed by Illinois Power Company and was constructed within the PFAP in
response to the 1995 failure. The following description of the impoundment is based on
information provided in the Failure Analysis, Sargent & Lundy Design Drawings,” Illinois
Power Company Drawings," other information received from BEC, and observations made by
GZA during our Site visit.

The PFAP Impoundment is located southwest of the BEC. The PFAP functions as a
sedimentation basin for bottom ash, fly ash and scrubber solids which are discharged into two
distinct areas of the impoundment for ease of recycling and disposal. The impoundment
receives bottom ash and other scrubber solid slurry in the northern portion of the impoundment
through a series of 10-inch diameter steel pipes. Water used to sluice bottom ash and other
scrubber solids is discharged to the Secondary Pond through a decant structure which is located
along the western embankment of the impoundment. The location of the discharge pipes and
decant structure is shown in Figure 3.

Fly ash is sluiced into the southern portion of the PFAP for storage and disposal of the
fly ash through a 12-inch diameter steel pipe. Fly ash is allowed to settle and water is
discharged from the southern portion of the PFAP through five 12-inch diameter decant pipes
which are located along the Intermediate Embankment. The location of the decant structures
and discharge pipes is shown in Figure 3.

The PFAP Impoundment consists of an earthen embankment with a crest length of
approximately 3.2 miles and a general height (from the lowest downstream toe elevation to the
crest of the impoundment) of approximately 15 feet along the northern embankments and
approximately 55 feet along the southern embankments. The following description of the PFAP
embankments was provided in the Failure Analysis:

“2.1 ORIGINAL DIKE DESIGN AND CONSTRUCTION

The original dike was constructed during November 1969 using "earthfill" and "impervious fill"
material as shown in the drawings. We presume both types of material were actually low plastic
clay fill obtained on-site within the present pond area. The original embankment section had a
15-ft wide crest and 3H:1V side slopes between Station 46+66 and 58+77. (Dike stationing
refers to stationing for the original dike construction as shown on construction drawings.

2 “Geotechnical Investigation, Baldwin Power Station: Fly Ash Pond South Dike, Balwin, Illinois” by Woodward-
Clyde Consultants, dated September 7, 1995. (Failure Analysis).

3 Several Sargent & Lundy drawings from the original impoundment design were available. A complete list of the
drawings reviewed is provided in Appendix F.

* The 1981 expansion, 1989 Vertical raise and the intermediate embankment were designed by Illinois Power
Company Engineers.
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The failure area is between Station 50+00 and 57+00.) The crest elevation was el. 435+

Between Stations 46+66 and 58+77, a 6-inch thick gravel erosion protection layer was placed
on the downstream slope surface of the dike between el. 408 ft and 400 ft. A 2-ft thick horizontal
sand and gravel blanket drain was placed at the embankment toe and extended approximately
50 ft upstream beneath the embankment. A flat-bottomed drainage ditch was built about 40 ft
downstream of the embankment toe. From the embankment toe, the ground surface was sloped
at approximately 2 percent towards the drainage ditch. Upstream of the upstream toe at el. 415,
the embankment slope transitions at a 6H: 1V slope.

Between Station 58+77 and Station 81+00, the side slope changes to 2.5H:1V and the blanket
drain was eliminated.

The top of the dike had a 6-inch thick layer of bottom ash surfacing along its entire length.

No construction records were provided documenting placement and compaction of 1969
embankment fill, although tests in this study show that it appears to be well compacted.

2.2 1989 DIKE RAISE DESIGN AND CONSTRUCTION

In 1989, the raise was constructed by first end-dumping bottom ash into the pond against the
upstream slope of the embankment and over the fly ash deposited on the pond bottom.
The bottom ash created a working platform above the water (Figure 3). The maximum total
thickness of this bottom ash material is estimated to be approximately 35 ft. A haul road was
built along the top of the original embankment to facilitate construction of the bottom ash
working platform. It was constructed by placing a driving surface of bottom ash along the crest
of the dike and stabilizing the ash with lime and fly ash. A pozzolonic reaction occurred between
the bottom ash and the lime/fly ash, creating a surface resembling a weak concrete. The surface
of the bottom ash working platform was placed against the upstream face to EL. 436 ft, or
approximately 1 ft above the roadway crest. The design indicated that the ash was to be placed
to EL. 434 ft, or approximately 1 ft below the top of the roadway (Figure 2). The fact that the
bottom ash was placed to a level above the crest of the lower dike, plus the presence of the
stabilized bottom ash roadway, are important factors in the failure, as noted later.

Within the water-inundated area, between approximately Stations 46+50 and Station 75+00,
clay fill was placed directly on the surface of the bottom ash working platform to the crest of the
present upper dike (EL. 456), a height 20+ ft above the original embankment crest.

The downstream slope of the addition was placed as an uninterrupted extension of the original
3H:1V downstream embankment face. (Survey data show that the actual slope is somewhat
steeper, about 2.77H:1V) This resulted in the centerline of the upper dike being set back in the
upstream direction approximately 60 ft from the original dike centerline. The remainder of the
embankment section consisted of a 16 ft wide crest and an upstream face with a 2.5H:1V slope
to the top of the bottom ash working platform.

To the east of Station 75+00, the height of the original dike was relatively small and resulted in
the toe of the dike being setback relative to the toe of the higher portion of the dike further to the
west.
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Between Station 65+00 and Station 74+00, a transition section was constructed where the dike
centerline moved from the setback position to a position to coincide with the original dike
centerline (Figure 4). The added height of the addition over the original embankment centerline
results in an absence of a setback in the toe of the eastern portion of the embankment relative to
the western portion. The cross-sectional template of the eastern portion of the dike matched that
of the western portion. Compacted fill within the transition section and that further to the east
consisted of clay and was placed directly on the existing ground surface.

Construction records indicate that the bottom ash (type "B" fill) on the upstream side of the
lower dike was not compacted except for the top 12 inches, which was compacted to 90 percent
of its maximum dry density according to ASTM D698.

The fill for the 1989 raise was borrowed from an area north of the ash pond north dike. It was
generally silty clay, although some clayey silt was also used. It was reportedly compacted in lifts
to 95 percent of its maximum dry density according to ASTM D698. Field density tests by PSI
indicate that the specified level of compaction was achieved for all materials tested, although
the actual test locations are difficult to verify.”

A typical design cross section of the 1969 southern embankment of the PFAP is shown
in Figure 4. The ‘as built’ cross section of the embankments after the 1989 raise, as recreated
by Woodward Clyde and documented in the Failure Analysis, is provided as Figure 5.

After the failure of the western portion of the southern embankment the normal pool
level in the SFAP area was lowered to an elevation of approximately 430 feet (MSL).
Subsequently, the Intermediate Embankment was constructed to relieve the stresses on the failed
portion of the southern embankment. The Intermediate Embankment consists of an earthfill
embankment that was constructed with a crest elevation of El. 444 feet MSL in 1996.
The embankment was raised to approximately El 455 feet MSL in 1999 using upstream slope
design. Based on the information provided in the Illinois Power Company Drawings, the
Intermediate Embankment was constructed on the existing fly ash using clay fill. Clay fill was
then used to raise the dike to the final elevation. Three stabilizing berms were constructed
perpendicular to the downstream slope of the Intermediate Embankment into the SFAP.
The stabilizing berms extend 207 feet to 437 feet southwest of the downstream slope of the
Intermediate Embankment and are approximately 4 feet to 6 feet high. The slopes of the
Intermediate Embankment were constructed with 2H:1V and 2.5H:1V slopes, respectively.
A plan view of the Intermediate Embankment is provided as Figure 6.

An overflow spillway that is approximately 2 feet deep and 200 feet wide with an invert
elevation of 455 feet MLS was constructed in the Intermediate Embankment. The spillway and
downstream slope was lined with 12-inch riprap. The water elevation in the southern portion of
the PFAP is controlled using five (5) decant pipes that were 12-inches in diameter without trash
racks or stop logs. The typical cross sections and decant pipes through the Intermediate
Embankment are provided on Figure 7.

No drawings were available for the decant structure that transmits water from the
northern portion of the PFAP to the Secondary Pond. Based on GZA’s observations, the decant
structure for the northern portion of the PFAP has an adjustable intake height to regulate the
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water elevation. The water from the PFAP that enters the northern decant structure discharges
upstream of and flows into the Secondary Pond.

1.2.5 Description of the Secondary Fly Ash Pond Impoundment and Appurtenances

The SFAP was separated from the PFAP after construction of the Intermediate
Embankment in 1996. Therefore, the design history for the SFAP follows that described in
Section 1.2.4 for the PFAP. The following description of the impoundment is based on
information provided in the Failure Analysis,” Sargent & Lundy Design Drawings,’ Illinois
Power Company Drawings,” other information received from BEC, and observations made by
GZA during our Site visit.

The SFAP is located southwest of the BEC and west of the PFAP. The impoundment
was constructed in 1969 and serves as a settling pond and final disposal location for CCW
generated by the BEC. The SFAP receives water and unsettled solids from the fly ash portion of
the PFAP through a series of five decant pipes which extend through the Intermediate
Embankment. Water is discharged from the SFAP to the Secondary Pond through a decant
structure which is located near the northwest embankment of the SFAP. The location of the
discharge pipes from the PFAP and the decant structure are shown in Figure 8.

The SFAP consists of an earthfill embankment with a crest length of approximately
1.3 miles and a general height (from the lowest toe elevation to the crest of impoundment) of
approximately 30 feet along the northern embankment and approximately 55 feet along the
southern portion. The design of the exterior embankments and the Intermediate Embankment
that makes up the SFAP are as described in Section 1.2.4 for the PFAP. Please refer to
Section 1.2.4 for details of the design.

Instrumentation at the impoundment includes one well, nine vibrating wire piezometers,
and four inclinometers in the area of the 1995 failure. The instrument locations are shown on
Figure 9.

1.2.6  Description of the Secondary Pond Impoundment and Appurtenances

The Secondary Pond is a cross-valley impoundment that was created when the
Secondary Dike was constructed upstream of the Ash Pond Dike in the Intermediate Pond.
The Secondary Dike was designed by Illinois Power Company. The following description of
the impoundment is based on information provided in the Illinois Power Company Drawings,®
other information received from BEC, and observations made by GZA during our Site visit.

The Secondary Pond is located southwest of the BEC and west of the PFAP and SFAP.
The impoundment was separated from the Intermediate Pond by the Secondary Dike and serves
as a settling pond for solids that may not have settled in the PFAP and the SFAP.

> “Geotechnical Investigation, Baldwin Power Station: Fly Ash Pond South Dike, Baldwin, Illinois” by Woodward-
Clyde Consultants, dated September 7, 1995. (Failure Analysis).

6 Several Sargent & Lundy drawings from the original impoundment design were available. A complete list of the
drawings reviewed is provided in Appendix F.

" The 1981 expansion, 1989 Vertical raise and the intermediate embankment were designed by Illinois Power
Company Engineers.

8 The 1981 expansion, 1989 Vertical raise and the intermediate embankment were designed by Illinois Power
Company Engineers.
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The Secondary Pond receives water and unsettled solids from the PFAP through a discharge
pipe which is located northeast of the Secondary Dike. Water and solids enter the Secondary
Pond from the SFAP through a decant structure and discharge pipe which is located along the
southern slope of the valley. Water is discharged from the Secondary Pond into the Intermediate
Pond through a series of six (6) 18 inch steel decant pipes that extend through the Secondary
Dike. The location of the discharge pipes from the PFAP and SFAP and the decant pipes
through the Secondary Dike are shown in Figure 10.

The Secondary Pond is formed by a cross valley embankment (Secondary Dike) with a
crest length of approximately 700 feet and a general height (from the lowest toe elevation to the
crest of impoundment) of approximately 12 feet. Based on the information provided in the
Illinois Power Company Drawings, the Secondary Dike was constructed by placing bottom ash
on the existing ground surface in the pond area to create a working pad above the partially
dewatered pond. Fill of an unknown nature was placed on the bottom ash to form the
embankment. The embankments were constructed with 4H:1V upstream and 2H:1V
downstream slopes and the crest was 15 feet wide. The embankments were designed with
18-inches of riprap on the upstream and downstream embankments and a 15-foot wide gravel
access road on the crest. A 50-foot wide, open channel spillway was designed and constructed
along the embankment with an elevation of 400 feet MSL. Typical design cross sections of the
Secondary Dike and details of the decant pipes are shown on Figure 11.

Instrumentation at the impoundment includes a flow meter located on one of the decant
pipes as shown in Figure 11.

1.2.7  Description of the Intermediate Pond Impoundment and Appurtenances

The Intermediate Pond is a cross-valley impoundment that was designed by
Sargent & Lundy. During design and construction, the embankment that forms the Intermediate
Pond was referred to as the Ash Pond Dike’. The following description of the impoundment is
based on the Sargent & Lundy Design Drawings,"’ information received from BEC, and
observations made by GZA during our Site visit.

The Intermediate Pond is located southwest of the BEC, west of the PFAP, and is
adjacent to and downstream of the Secondary Pond as shown in Figure 2. The impoundment
was constructed in 1969 and serves as a settling pond and final settling and disposal location for
CCW generated by the BEC. The Intermediate Pond originally extended upward into the valley
several hundred feet but was modified into the current configuration with the construction of the
Secondary Dike. The Intermediate Pond receives water and unsettled solids from the Secondary
Pond through the Secondary Pond decant pipes. Water is discharged from the Intermediate
Pond into the Final Pond through a decant structure which is located along the Ash Pond Dike.
The approximate location of the discharge pipes from the Secondary Pond and the decant
structure are shown in Figure 12. Design details of the decant structure design are shown in
Figure 14.

? The term “Ash Pond Dike” was used in the Sargent & Lundy Design Drawings and will be used herein
for convenience and consistency.

10 Several Sargent & Lundy drawings from the original impoundment design were available. A complete list of the
drawings reviewed is provided in Appendix F.
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The Ash Pond Dike consists of an earthfill embankment with a crest length of
approximately 900 feet and a general height (from the lowest downstream toe elevation to the
crest of impoundment) of approximately 20 feet at the decant structure.

Based on the information provided in the Sargent & Lundy Design Drawings, the Ash
Pond Dike was designed using an “impervious fill” core and “earthfill” shell. Based on
information contained in the Failure Analysis, the impervious fill likely consisted of lean clay
and the earthfill likely consists of loess deposits as both materials were generally available on
the Site. The embankment was designed with 3H:1V upstream slopes and 3.5H:1V downstream
slopes. The upstream and downstream slopes were designed with a one (1) foot thick layer of
sand and gravel over the earthfill. A one (1) foot, 1.5 feet, and 2 feet thick layer of riprap was
designed over the sand and gravel on the upstream, crest and downstream slopes, respectively.
Gravel was used to fill in the voids of the riprap at the crest to create an access road. The crest
elevation at the decant structure was designed to be approximately elevation 398.33 feet (MSL).
The design and typical sections through the Ash Pond Dike are provided on Figures 13 and 14.

The overflow spillway was designed for the Ash Pond Dike by ‘cutting” a V-shaped
spillway into the embankment northwest of the decant structure. The spillway was 14.5 feet
wide at the base and 100 feet wide at the top with a designed bottom elevation of 385 feet MSL,
which is eight (8) feet below the current inlet elevation (elevation 394 feet MSL) of the decant
structure. Therefore, it appears that the overflow spillway has a key role in discharging water
from the impoundment. The elevation of the spillway results in continuous flow of water
through the overflow spillway. The spillway was filled with “rockfill” and the crest access road
was constructed over the spillway. The downstream slope portion of the spillway design
included a 12 feet ‘thick’ (measured parallel to a level surface, not perpendicular to the slope)
layer of ‘rockfill’ that extended to the toe. The typical section for the overflow spillway is
shown on Figure 14.

1.2.8  Description of the Final Pond Impoundment and Appurtenances

The Final Pond is a cross-valley impoundment that was designed by Sargent & Lundy.
During design and construction, the embankment that forms the Intermediate Pond was referred
to as the Settling Pond Dike''. The following description of the impoundment is based on the
Sargent & Lundy Design Drawings,'> information received from BEC, and observations made
by GZA during our Site visit.

The Final Pond is located southwest of the BEC, west of the PFAP, and adjacent to and
downstream of the Intermediate Pond as shown in Figures 2 and 12. The impoundment was
constructed in 1969 and serves as a settling pond and final settling and disposal location for
CCW generated by the BEC. The Final Pond receives water and unsettled solids from the
Intermediate Pond through the Intermediate Pond decant structure and associated discharge pipe.
Water is discharged from the Final Pond to a drainage ditch that is adjacent to the southern
portion of the utility property through a decant structure which is located near the southwest
edge of the Final Pond. The approximate location of the discharge pipes from the Intermediate

' The term “Settling Pond Dike” was used in the Sargent & Lundy Design Drawings and will be used
herein for convenience and consistency

12 Several Sargent & Lundy drawings from the original impoundment design were available. A complete list of the
drawings reviewed is provided in Appendix F.
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Pond and the decant structure are shown in Figure 12. Details of the decant structure design are
shown in Figure 14.

The Settling Pond Dike consists of an earthfill embankment with a crest length of
approximately 680 feet and a general height (from the lowest downstream toe elevation to the
crest of the impoundment) of approximately 32 feet at the decant structure.

Based on the information provided in the Sargent & Lundy Design Drawings, the
Settling Pond Dike was designed using an “impervious fill” core and “earthfill” shell. Based on
information contained in the Failure Analysis, the impervious fill likely consisted of lean clay
and the earthfill likely consists of loess deposits as both materials were generally available on
the Site. The embankment was designed with 3H:1V upstream and downstream slopes.
The upstream slope was armored with a one (1) foot thick layer of sand and gravel over the
earthfill, followed by a one (1) foot thick layer of riprap from the toe to an elevation of 385 feet
MSL. Above elevation 385 feet MSL, the upstream slope was armored with a 6-inch thick layer
of gravel fill. The downstream slope was armored with a one (1) foot thick layer of sand and
gravel over the earthfill. A two (2) foot thick layer of riprap was placed over the sand from the
toe to an elevation of approximately 377 feet MSL. Above elevation 377 feet MSL, the
downstream slope was armored with a 6-inch thick layer of gravel fill. The Settling Pond Dike
included a 2-feet thick, sand and gravel drainage blanket that varied in elevation from 377 feet
to 384 feet MSL. The crest elevation was designed to be at approximately elevation 400 feet.
The design and typical sections through the Settling Pond Dike are provided on Figure 13 and
14.

The overflow spillway designed for the Settling Pond Dike was similar to that designed
for the Ash Pond Dike. The difference between the overflow spillway for the Settling Pond
Dike was in the details of the downstream toe construction as shown on Figure 14.

1.2.9  Operations and Maintenance

The impoundments are operated and maintained by BEC personnel. Operation of the
PFAP Impoundment includes periodic movement of the ash discharge pipelines. Operation of
the SFAP, Secondary Pond, Intermediate Pond and Final Pond includes periodic adjustment of
the decant elevations.

Operation and maintenance of the BEC facility, including the impoundments, is
regulated by the EPA under the National Pollutant Discharge Elimination System (NPDES)
Permit No. IL0000043. The BEC personnel perform visual inspections of the impoundments on
a weekly basis and the inspection results are documented in a field log book. Starting in 2009,
the impoundments were inspected by professional engineers on an annual basis.

1.2.10 Size Classification

For the purposes of this EPA-mandated inspection, the sizes of the impoundments were
based on U. S. Army Corps of Engineers (COE) criteria. Based on the maximum crest height of
55 feet and a storage volume of approximately 10,000 acre-feet, the PFAP is classified as an
Intermediate sized structure. Based on the maximum crest height of 55 feet and a current
storage volume of 1,650 acre-feet, the SFAP Impoundment is classified as an Intermediate
sized structure. Based on the maximum crest height of 12 feet and a storage volume of
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approximately 190 acre-feet, the Secondary Pond is classified as a Small sized structure.
Based on the maximum crest height of 20 feet and a storage volume of approximately
40 acre-feet, the Intermediate Pond is classified as a Small sized structure. Based on the
maximum crest height of 32 feet and a storage volume of approximately 72 acre-feet, the Final
Pond is classified as a Small sized structure.

According to guidelines established by the COE, dams with a storage volume less than
1,000 acre-feet and/or a height less than 40 feet are classified as Small sized structures and dams
with a storage volume between 1,000 acre-feet and 50,000 acre-feet and/or a height between
40 feet and 100 feet are classified as Intermediate sized structures.

1.2.11 Hazard Potential Classification

Under the EPA classification system, as presented on page 2 of the EPA check list
(Appendix C) and Definitions section (Appendix B), it is GZA’s opinion that the PFAP, SFAP
and the Final Pond would be considered as having a Significant hazard potential. The hazard
potential rating is based on no probable loss of human life due to failure and the potential
environmental impacts outside of Utility owned property.

Under the EPA classification system, as presented on page 2 of the EPA check list
(Appendix C) and Definitions section (Appendix B), it is GZA’s opinion that the Secondary
Pond and the Intermediate Pond would be considered as having a Low hazard potential.
The hazard potential rating is based on no probable loss of human life due to failure and the
potential environmental impacts would likely be limited to Utility owned property.

Please note that Dynegy provided additional information to GZA since submittal of the
checklists. The Checklists have been updated to reflect that information and the updated
checklists are provided in Appendix C. The items that were changed are marked in a ‘blue’
font.

1.3 Pertinent Engineering Data

1.3.1 Drainage Area

Based on the design documents and visual observations by GZA, the PFAP and the
SFAP do not receive surface drainage from the surrounding areas. Based on our estimates of the
drainage area from topographic contours on drawing E-BAL1-C130, approximately 6 acres,
9 acres, and 180 acres drain into the Final Pond, Intermediate Pond and Secondary Pond,
respectively.

1.3.2 Reservoir

Based on the May 16, 2011 aerial photograph and estimates made by GZA"’, the PFAP
has a surface area of 357 acres and a storage volume of approximately 10,000 acre feet at a pool

" Surface area estimates generated using Google Earth Professional software and available aerial
photographs. Volume estimate for the Secondary pond is based on the preconstruction valley topography
shown on the Sargent & Lundy design drawings.
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elevation of 448 feet MSL."* Approximately 22 acres of pool area was observed during the
May of 2011 Site visit by GZA. The SFAP has a surface area of 55 acres and a storage volume
of approximately 1,650 acre feet at a pool elevation of 430 feet MSL."> Approximately 17 acres
of pool area was observed during the May 2011 Site visit by GZA. The Secondary Pond has a
surface area of 19 acres and a storage volume of approximately 190 acre feet at a pool elevation
of 396 feet MSL. The Intermediate Pond has a surface area of 2 acres and a storage volume of
approximately 40 acre feet at a pool elevation of 394 feet MSL. The Final Pond has a surface
area of 2.2 acres and a storage volume of approximately 72 acre feet at a pool elevation of
393 feet MSL. The pool areas observed on GZA’s May 2011 Site visit are consistent with the
surfaces areas noted above.

1.3.3  Discharges at the Impoundment Sites

According to BEC personnel, under normal operating conditions, approximately
8 million gallons of water per day (MGD) to 13 MGD are discharged from the Final Pond to the
drainage ditch. The discharges to the different portions of the Primary Fly Ash Pond are not
measured.

1.3.4  General Elevations (feet — MSL)

Elevations were taken from design drawings, reports, and data provided by BEC.
Elevations were based upon the USGS topographic map MSL vertical datum.

Primary Fly Ash Pond Impoundment

A. Top of Embankment (Minimum) + 455 feet

B. Upstream Water at Time of Inspection +447.5 feet

C. Downstream Tail Water at Time of Inspection 396.1 feet (Northwest)'®
430 feet (Along SFAP)

D. Maximum Pond Water Elevation Unknown

Secondary Fly Ash Pond Impoundment

A. Top of Embankment (Minimum) + 434 feet
B. Upstream Water at Time of Inspection 430 feet
C. Downstream Tail Water at Time of Inspection 396.1 feet
D. Maximum Pond Water Elevation Unknown

Secondary Pond Impoundment

A. Top of Embankment (Minimum) 402 feet
B. Upstream Water at Time of Inspection 396.1 feet
C. Downstream Tail Water at Time of Inspection 394 feet
D. Maximum Pond Water Elevation Unknown

' Storage capacity of the PFAP is based on an average base elevation of ash of 420 feet as estimated by
GZA from drawings provided by BEC personnel.

"% Storage capacity of the PFAP is based on an average base elevation of ash of 400 feet as estimated by in
the Failure Analysis.

'® The downstream elevation to the northwest was taken to be the elevation in the Secondary Pond.
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Intermediate Pond Impoundment

A. Top of Embankment (Minimum) 400 feet
B. Upstream Water at Time of Inspection 394 feet
C. Downstream Tail Water at Time of Inspection 392.7 feet
D. Maximum Pond Water Elevation Unknown

Final Pond Impoundment

A. Top of Embankment (Minimum) 398 feet
B. Upstream Water at Time of Inspection 392.7 feet
C. Downstream Tail Water at Time of Inspection'’ + 375 feet
D. Maximum Pond Water Elevation Unknown

1.3.5 Design and Construction Records and History

Limited construction documentation was available from the BEC with regards to the ash
impoundments. No information was available regarding construction of the original 1969
embankments; however Woodward Clyde concluded that the berms were compacted to
approximately 95% of the standard proctor based on the results of their subsurface investigation.
Based on our review of the Failure Analysis, Woodward Clyde was provided construction
documentation of the 1989 raise that included results of density tests conducted on the clay fill.
However, such documentation could not be located since reorganization of the BEC files.

As built drawings were available for the Intermediate Embankment but there were no
construction photos or documentation of the earthwork construction methodology or testing
performed. No as built drawings or other construction documentation was available for the
Secondary Dike.

1.3.6  Operating Records
No operating records of the impoundments were provided to GZA.
1.3.7  Previous Inspection Reports

The impoundments were visually inspected by a consulting professional engineer from
URS in 2009 and 2010. Copies of the URS inspection reports were reviewed by GZA.
On February 20, 2009, URS observed erosion along the southwestern portion of the SFAP and
recommended repairs to correct it. In addition, URS noted tall vegetation and trees on the
impoundments and recommended removal of the trees. On March 24, 2010, URS observed two
large erosion features along the southern embankment and recommended repairing with gravel
and seeding. In addition, URS noted tall vegetation and trees on the impoundments and
recommended removal of the trees. Copies of the URS inspection reports are provided as
Appendix D.

' Downstream tail water elevation based on visual estimates made by GZA during the Site Visit.
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2.0 INSPECTION

2.1 Visual Inspection

The BEC impoundments were inspected on May 24 and 25, 2011 by Patrick J. Harrison, P.E.,
and Douglas P. Simon, P.E. (Wisconsin), of GZA GeoEnvironmental, Inc., and accompanied by
Phil Morris of Dynegy. The inspection was conducted over the course of two days. For both
days, the weather was partly cloudy with occasional rain with temperatures in the 70°s to 80°s
Fahrenheit. Photographs to document the current conditions of the impoundments were taken
during the inspection and are included in Appendix E. At the time of the inspection, the water
levels in the impoundments were as provided in Section 1.3.4. Underwater areas were not
inspected, as this level of investigation was beyond of GZA’s scope of services. Copies of the
EPA Checklists are included in Appendix C. Please note that the checklists have been updated
since they were first submitted to the EPA to reflect additional information that was provided by

Dynegy.

During our visual inspection, GZA observed the area of the 1995 failure and also observed a
scarp along the northern portion of downstream slope of the SFAP. The history of the 1995
failure has been discussed in Section 1.2.4 and our observations of the failed area are provided
in Section 2.2 along with our observations of the scarp on the downstream slope of the SFAP.

2.1.1  PFAP Impoundment General Findings

In general, the BEC PFAP Impoundment was found to be in POOR condition. In GZA’s
professional opinion, the embankment(s) visually appear to be sound and no immediate remedial
action appears to be necessary. However, based on EPA’s inspection criteria, the impoundment
has been given a POOR Condition Rating, because complete hydrologic/hydraulic and
geotechnical computations were not provided/available for GZA’s for review. Thus the
hydrologic/hydraulic adequacy of the impoundment as well as the stability of the
embankment(s) could not be independently verified.

An overall Site plan showing the impoundments is provided as Figure 2. The location and
orientation of photographs provided in Appendix E is shown on the Photo Plan in Figure 3.

2.1.2  PFAP Upstream Slope (Photos 58, 64, 65, 66, and 68)

The water surface elevation at the time of inspection was at elevation 447.5 feet MSL.
Therefore, the lower portion of the upstream slope was below the water level or covered by ash
deltas and not visible. The upstream slope above the water generally appeared to be in good
condition. However, thick vegetation was present along much of the slope not covered by ash
making it difficult to inspect the slope. No unusual movement, depressions or sloughing was
observed on the slope.

2.1.3  PFAP Crest of Impoundment (Photos 58, 61, 63, 64, 65, and 68)

The crest of the PFAP Impoundment generally had a gravel access road that had grass
covering much of the road along the eastern and southern portions of the impoundment crest.
The crest of impoundment had occasional pot holes along its entire length; with the frequency of
potholes increasing along the eastern and southern embankments. The alignment of the crest
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appeared generally level, with no large depressions or irregularities observed. Based on
information provided by BEC personnel, the crest elevation is approximately elevation 455 feet
MSL. No significant settlement was observed at the time of our inspection. There was
approximately 7 feet of free board at the time of our inspection.

2.1.4 PFAP Downstream Slope (Photos 55, 56, 57, 59, 60, 62, and 67)

The downstream slope of the impoundment was generally covered in thick vegetation
making it difficult to observe during our inspections as shown in Photos 55 through 57.
The eastern and southern portions were generally covered with dense trees and shrubs.
The western and northern portions were generally covered with grass that had not been recently
mowed. No unusual movement or displacement was observed on the slope. A gravel access
road was present along the toe of the downstream slope of the northern embankment of the
impoundment and generally was in good condition, with minor rutting on the surface.

2.1.5 PFAP Discharge Pipes (Photos 29, 30, 50, 51, 52, 69, 71 through 74)

Water and CCW enters the northern portion of the PFAP through a series of 10 inch
diameter steel pipes. The discharge pipes appeared to be in good condition based on our visual
observations. Water is removed from the northern portion of the PFAP through the decant
structure for the northern portion of the PFAP that appeared to be approximately 24 inches in
diameter. However, the decant structure was difficult to access due to dense vegetation. Water
that enters the northern decant structure discharges upstream of the Secondary Pond via an
approximately 24-inch diameter CMP pipe. The CMP discharge pipe showed signs of damage
and significant leaking. The leaking water had eroded the soil around a portion of the discharge
pipe as shown in Photos 29 and 30. There was no riprap or other erosion control protection
observed near the CMP discharge pipe.

The 12-inch diameter steel decant pipes along the Intermediate Embankment that
discharge water from the southern portion of the PFAP to the SFAP were generally in good
condition based on our observations. However, most of the pipes were located within ash deltas
or surrounded by ponded water and could not be easily accessed.

2.1.6  SFAP Impoundment General Findings

In general, the BEC SFAP Impoundment was found to be in POOR condition. An overall Site
plan showing the impoundments is provided as Figure 2. The location and orientation of
photographs provided in Appendix E is shown on the Photo Plan in Figure 8.

2.1.7  SFAP Upstream Slope (Photos 36 through 39, 47, 48, and 54)

The water surface elevation in the SFAP at the time of inspection was at elevation 430
feet MSL. Therefore, the lower portion of the upstream slope was below the water level or
covered by ash deltas and not visible. In the area of the 1995 failure, the impounded ash was
generally stockpiled at or above the crest elevation and thus covered the upstream slope. Where
visible, the upstream slope generally appeared to be in good condition with no unusual
movement, erosion or displacement observed. However, thick vegetation and trees were present
along portions of the slope making it difficult to access and inspect the slope.
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2.1.8  SFAP Crest of Impoundment (Photos 36, 37, 39, 47 and 48)

The crest of the SFAP Impoundment was generally covered by a gravel access road.
The crest of the impoundment had occasional pot holes along its entire length; particularly along
the eastern and southern embankments of the impoundment. With the exception of the area of
the 1995 Failure, the alignment of the crest appeared generally level, with no large depressions
or irregularities observed. Based on information provided by BEC personnel, the crest elevation
outside the 1995 Failure area is approximately elevation 455 feet MSL.

The crest was lowered 21 feet to an elevation of 434 feet MSL along a portion of the
southern embankment in response to the 1995 Failure as shown in Photo 47. No significant
settlement or evidence of continued movement was observed at the time of our inspection.
There was approximately 4 feet of free board at the time of our inspection.

2.1.9 SFAP Downstream Slope (Photos 32, 33, 34, 35, 40 through 46, and 49)

The condition of the downstream slope of the SFAP impoundment was obscured along
much of the southern embankment due to thick vegetation including trees up to 16 inches in
diameter. Grass that had not been recently mowed was present on the remaining portions of the
downstream slope.

A scarp was observed near the crest of the downstream slope of the northwestern
embankment at the approximate location shown on Figure 8. The scarp was approximately 100
feet wide along the slope and extended approximately 30 feet to 40 feet down the slope. The
vertical face at the head of the scarp was approximately 2 feet high. The scarp had reportedly
developed 2 weeks prior to our inspection and repair of the scarp has been completed since our
visit according to BEC personnel. Moist surface conditions that may have been an indicator of
seepage were observed along the toe of the southern embankment. However, we were not able
to confirm the nature or extent of moist conditions due to the thick vegetation.

2.1.10 SFAP Ash Discharge Pipes (Photos 52 through 54)

Water and CCW enter the SFAP from the southern portion of the PFAP through a series
of five (5) steel decant pipes that appeared to be in good condition at the time of our inspection.
Water is removed from the SFAP through the decant structure which is located along the
northwestern embankment and discharges along the valley slope above the Secondary Pond.
The decant structure and discharge pipe appeared to be in good operating condition with no
defects or damage observed. The riprap present at the discharge location and down the slope
appeared to be in good condition and no there were no visible signs of erosion.

2.1.11 Secondary Pond General Findings

In general, the BEC Secondary Pond was found to be in POOR condition. In GZA’s
professional opinion, the embankment(s) visually appear to be sound and no immediate remedial
action appears to be necessary. However, based on EPA’s inspection criteria, the impoundment
has been given a POOR Condition Rating, because complete hydrologic/hydraulic and
geotechnical computations were not provided/available for GZA’s for review. Thus the
hydrologic/hydraulic adequacy of the impoundment as well as the stability of the
embankment(s) could not be independently verified.
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An overall Site plan showing the impoundments is provided as Figure 2. The location and
orientation of photographs provided in Appendix E is shown on the Photo Plan in Figure 10.

2.1.12 Secondary Pond Upstream Slope (Photos 22, 24 and 25)

The water surface elevation in the Secondary Pond at the time of inspection was at
elevation 396.1 feet MSL. Therefore, the lower portion of the upstream slope was below the
water level and not visible. The upstream valley slopes that were above the water were
generally thickly vegetated with shrubs and trees up to 24 inches in diameter. The typical
conditions of the valley slopes are shown on Photos 26, 27, 28, and 31.

As noted in Section 1.2.6, the Secondary Dike impounds the water that forms the
Secondary Pond. The upstream slope of the Secondary Dike that was above the water was
generally in good condition and no unusual movement or sloughing was observed. However,
thick vegetation greater than 5 feet in height was present along the upstream slope of the
Secondary Dike making it difficult to inspect.

2.1.13 Secondary Pond Crest of Impoundment (Photo 24)

The crest of the Secondary Dike generally had an access road that was generally grassy
be appeared to have been graveled in the past. The alignment of the top of Secondary Dike
appeared generally level outside of the area of the overflow spillway, with no large depressions
or irregularities observed. The crest elevation of the Secondary Dike is approximately 402 feet
MSL.

2.1.14 Secondary Pond Downstream Slope (Photo 24)

The water surface elevation in the Intermediate Pond along the downstream slope of the
Secondary Pond at the time of inspection was at elevation 394 feet MSL. Therefore, the lower
portion of the downstream slope was below the water level and not visible. Thick vegetation
was present along portions of the downstream slope above the water level making it difficult to
inspect. The visible portions of the downstream slope appeared to be in good condition with no
unusual movement or sloughing was observed.

2.1.15 Secondary Pond Ash Discharge Pipes

The decant inlets and the discharge pipe outlets for the Secondary Pond were located below the
water surface in the Secondary and Intermediate Ponds, respectively. Therefore, GZA was not
able to observe the decant or discharge pipes.

2.1.16 Intermediate Pond General Findings

In general, the BEC Intermediate Pond was found to be in POOR condition. An overall Site
plan showing the impoundments is provided as Figure 2. The location and orientation of
photographs provided in Appendix E is shown on the Photo Plan in Figure 12.
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2.1.17 Intermediate Pond Upstream Slope (Photos 1, 75 and 76)

As noted in Section 1.2.7, the Ash Pond Dike impounds the water that forms the
Intermediate Pond. The upstream slope of the Ash Pond Dike that was above the water was
generally in good condition with no unusual movement or sloughing observed. However, tall
grasses along portions of the slope made it difficult to inspect and trees up to 4 inches in
diameter were present.

2.1.18 Intermediate Pond Crest of Impoundment (Photos 1, 75 and 76)

The crest of the Intermediate Pond generally had a gravel access road at the location of
the Ash Pond Dike. The access road was generally in fair condition but there were several
potholes along the roadway. The alignment of the crest of the Ash Pond Dike appeared
generally level in the areas outside of the overflow spillway, with no large depressions or
irregularities observed. The crest of the Ash Pond Dike elevation is approximately elevation
400 feet MSL.

2.1.19 Intermediate Pond Downstream Slope (Photos 2 through 5)

The water surface elevation in the Final Pond along the downstream slope of the
Intermediate Pond was at elevation 392.7 feet MSL at the time of inspection. Therefore, the
lower portion of the downstream slope was below the water level and not visible. Thick
vegetation and trees up to 4 inches in diameter were present along portions of the downstream
slope above the water level making it difficult to inspect. No unusual movement or sloughing
was observed on the visible portions of the slope.

A portion of the downstream slope had been covered with concrete to control erosion
along the overflow spillway of Ash Pond Dike. Water was flowing from under the concrete in
several locations. Due to the concrete, GZA was not able to observe whether erosion was
continuing to occurring due to the seepage.

2.1.20 Intermediate Pond Ash Decant Structure (Photos 76 and 77)

The decant structure for the Intermediate Pond appeared to be in good condition at the time of
our Site visit and did not appear to be cracked or otherwise damaged. However, the water level
in the impoundment was such that the decant pipe appeared to be nearly at capacity as shown on
Photo 77. The discharge pipes into the Final Pond are located below the water surface and could
not be observed during our Site visit.

2.1.21 Final Pond General Findings

In general, the BEC Final Pond was found to be in POOR condition. An overall Site plan
showing the impoundments is provided as Figure 2. The location and orientation of
photographs provided in Appendix E is shown on the Photo Plan in Figure 12.

2.1.22 Final Pond Upstream Slope (Photos 7, 8 and 9)

As noted in Section 1.2.8, the Settling Pond Dike impounds the water that forms the
Final Pond. The water surface elevation in the Final Pond at the time of inspection was at
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elevation 392.7 feet MSL. Therefore, the lower portion of the upstream slope was below the
water level and not visible. The upstream slope of the Settling Pond Dike that was above the
water was generally in good condition and no unusual movement or sloughing was observed.
However, tall grasses along the slope made it difficult to inspect.

2.1.23 Final Pond Crest of Impoundment (Photos 10, 18 through 20)

The crest of the Settling Pond Dike was covered by a gravel access road that was
generally in fair condition, but there were several potholes along the length of the crest. The
alignment of the crest of Settling Pond Dike appeared to be consistent with the design elevation,
with no large depressions or irregularities observed. The crest elevation of the Ash Pond Dike is
approximately elevation 398 feet MSL.

2.1.24 Final Pond Downstream Slope (Photos 10 through 15)

The water surface elevation in the drainage ditch along the downstream slope was
visually estimated by GZA to be at elevation 375 feet MSL. Therefore, the lower portion of the
downstream slope and toe was below the water level and not visible. Thick vegetation and trees
up to 18 inches in diameter were present along portions of the downstream slope making it
difficult to inspect. No unusual movement or sloughing was observed on the visible portions of
the slope.

Water was actively discharging from the overflow section of the Settling Pond Dike and
flowing along the armored portion of the downstream slope. Thick vegetation and trees were
present along the armored portion of the slope.

2.1.25 Final Pond Ash Decant Structure (Photos 9, 16, and 17)

The decant structure for the Final Pond appeared to be in good condition at the time of
our Site visit. However, it appeared that water was discharging at a rate that was near the
maximum capacity of the decant structure. The discharge pipes into the downstream water way

are located below the water surface and could not be observed during our Site visit.

2.2 Caretaker Interview

Maintenance of the impoundments is the responsibility of BEC personnel. GZA met with BEC
personnel and discussed the operations and maintenance procedures, regulatory requirements,
and the history of the impoundments since their construction.

2.3 Operation and Maintenance Procedures

As discussed in Section 1.2.9, BEC personnel are responsible for the regular operations and
maintenance of the impoundments. No formal maintenance plan has been developed for the
impoundments. Based on our discussions with BEC personnel, the roadways and slopes are
repaired as needed.
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2.4 Emergency Action Plan

An Emergency Action Plan (EAP) has not been developed for the impoundments. Note that the
hazard potential classification for the dam is discussed in Section 1.2.11.

2.5 Hydrologic/Hydraulic Data

No hydrologic/hydraulic studies have been conducted for the impoundments. GZA did not
perform an independent assessment of the hydraulics and hydrology for the impoundments as
this was beyond our scope of services.

2.6 Structural and Seepage Stability

No engineering evaluation is available for the 1969 embankments designed by Sargent &
Lundy. However, as discussed below seepage and stability analyses were conducted in 1995
and 2011 and relied upon the design drawings for information about embankments.

2.6.1 1995 Failure Analysis

The Failure Analysis evaluated the causes of the 1995 failure, the stability of the failed
section, and the stability of the remaining PFAP embankments. Soil borings were drilled,
laboratory testing was conducted, and instrumentation was installed to evaluate the stability of
the southern embankment of the PFAP and SFAP. Based on the results of the Failure Analysis,
the failed section of the embankment had a factor of safety against global failure less than the
generally accepted value of 1.5.

The Failure Analysis also indicated that deep seated failure on the high plasticity clay
below the embankments could occur for embankments that were greater than about 35 feet high.
Based on the results of the failure analysis, the potential for deep failure was greatest between
Stations -6-50 and 5+50. In addition, shallow failures due to high hydrostatic pressures in the
bottom ash could occur where bottom ash was present near the downstream face of the
embankment. The Failure Analysis identified the potential for shallow failure from the
southwestern corner of the impoundment to Station 14+00. Relative to the current
impoundment configuration, the areas of potential deep and shallow failure are along the
southern embankment of what is now the SFAP.

The Failure Analysis presented three remedial options to increase the factor of safety
above generally acceptable levels; a parallel wall, a translated dike, and an HDPE wall.
However, Dynegy (at that time Illinois Power Company) constructed the Intermediate
Embankment in lieu of applying one of the suggested remedial measures. We understand that
the Intermediate Embankment was constructed to allow the water levels in the SFAP to be
lowered and thus reduce the static loading on the embankments. However, Illinois Power
Company did not evaluate the stability of the embankments based on their remedial design.

2.6.2 2011 URS Stability Analysis

Since our Site Visit, Dynegy has contracted URS to conduct an evaluation of the
stability of the 1995 failure section, the Ash Pond Dike, and the Settling Pond Dike. The URS
analysis evaluated the FOS under four loading conditions that included the static load under
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drained and undrained conditions, and the seismic load based the 475 year return period event
and 2475 year return period event. The 475 year return period event was the applicable standard
prior to and including the period of the 1995 failure. The 2475 year return period event
corresponds to the current design standard required by the Illinois Department of Natural
Resources (IDNR) for Construction and Maintenance of Dams. The impoundments are not
subject to the requirements of the IDNR standard; however the use of IDNR criteria is standard
practice, in GZA’s opinion.

In the 1995 Failure Area, the URS analysis was based on the current embankment
configuration and reportedly used the soil properties provided in the 1995 Failure Analysis.
The URS analysis indicates that the following factors of safety (FOS) in the 1995 Failure Area:

Condition Computed FOS Minimum FOS
Drained static conditions 1.21 1.5
Undrained static conditions 1.73 1.5
475 Year Seismic Load 1.10 1.0
2475 Year Seismic Load 0.57 1.0

The URS analysis indicates that the FOS under drained static conditions and the 2475
year seismic load are below the generally accepted standards of 1.5 and 1.0, respectively.
No recommendations for increasing the FOS were provided in the URS analysis.

Based on our review of the URS analysis, it is GZA’s opinion that the stability analysis
for the SFAP is incomplete. URS stated that the soil parameters used for the analysis were
based on the values reported in the Woodward Clyde Failure analysis. However, GZA observed
several instances where the values used in the URS analysis did not correlate to the values
reported in the Woodward Clyde Failure Analysis. Also, the URS analysis was conducted for
the conditions present during normal operating levels rather than during the increased loading
that would occur during the 100 year, 24 hour storm event. Also, the URS analysis did not
evaluate the stability of the remaining embankments of the SFAP. Therefore, based on the
results stated in the Woodward Clyde Failure Analysis, it would be assumed that the remaining
portions of the embankments do not meet the generally accepted FOS values, in GZA’s opinion.

The URS analysis also evaluated the stability of the Ash Pond Dike and the Settling
Pond Dike. The composition and cross sections of the embankments was based on the 1969
design drawings and the soil parameters were reportedly based on the values presented in the
Woodward Clyde Failure Analysis for the SFAP. However, no supplemental field or laboratory
test data was collected by URS.

The URS analysis indicates the following factors of safety (FOS) for the Ash Pond Dike
as noted for Section B-B’:

Condition FOS
Drained static conditions 1.55
Undrained static conditions 5.10
475 Year Seismic Load 3.28
2475 Year Seismic Load 2.00
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The URS analysis indicates the following factors of safety (FOS) for the Settling Pond

Dike outside of the overflow section as noted for Section A-A’:

Condition FOS
Drained static conditions 1.66
Undrained static conditions 3.34
475 Year Seismic Load 2.31
2475 Year Seismic Load 1.50

The URS analysis indicates the following factors of safety (FOS) for the Settling Pond

Dike within the overflow section as noted for Section F-F’:

Condition FOS
Drained static conditions 1.56
Undrained static conditions 3.23
475 Year Seismic Load 2.21
2475 Year Seismic Load 1.40

Based on our review of the URS analysis, it is GZA’s opinion that the stability analysis

for the SFAP is incomplete for the following considerations:

1.

URS stated that the soil parameters used for the analysis were based on the values
reported in the Woodward Clyde Failure analysis. However, GZA observed several
instances where the values used in the URS analysis did not correlate to the values
reported in the Woodward Clyde Failure Analysis. In addition, there were soil types
(eg. riprap, sand and gravel filter) that were not part of the Woodward Clyde Failure
Analysis and no justification was provided in the URS analysis for the soil parameters
used in the analysis.

Also, the URS analysis was conducted for the conditions present during normal
operating levels rather than during the increased loading that would occur during the
100 year, 24 hour storm event.

The analysis of the Ash Pond Dike did not provide justification that the Section used
represented the critical section of the embankment.

The analysis for Section F-F’ through the overflow section of the Settling Pond Dike
assumes a water surface that follows the base of the rockfill in the section and exits at
the downstream slope near the toe. Based on the conditions observed during GZA’s
inspection, water exits the downstream slope within several feet of the crest of the
impoundment. The analysis also assumed the tail-water elevation to be at the ground
surface. However, there appeared to be several feet of water on the downstream toe at
the time of our inspection. Therefore, the assumed water table within the embankment
and along the downstream toe does not match the observed conditions. An analysis
with a modeled water table that more closely matches the observed conditions may
result in a lower FOS.
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5. Given the use of the overflow sections of the Ash Pond Dike and the Settling Pond Dike
to support continuous flow of water, the stability of the materials against erosion or
piping should be considered.

3.0 ASSESSMENTS AND RECOMMENDATIONS
3.1 Assessments

In general, the overall condition of the PFAP impoundment was judged to be POOR. The
PFAP impoundment was found to have the following deficiencies:

Thick vegetation and trees along the upstream and downstream slopes;

Minor potholes and rutting along the crest gravel access road;

Damaged discharge pipe from the northern decant;

e

The absence of erosion protection on the embankment near the discharge location of the
northern decant has allowed erosion of the embankment;

5. No hydraulic/hydrologic analysis has been performed to confirm adequate freeboard and
decant capacity at the design storm event;

6. The stability analysis completed does not account for storm event loading conditions;
and,

7. No stability analysis has been performed on the Intermediate Embankment.

In general, the overall condition of the SFAP impoundment was judged to be POOR.
The SFAP impoundment was found to have the following deficiencies:

Thick vegetation and trees along the upstream and downstream slopes;

Minor potholes and rutting along the crest gravel access road;

Scarp present on the downstream slope of the northern embankment;

Ll e

The stability analysis for the SFAP is incomplete for portions of the embankments and
does not indicate that the embankments meet generally accepted levels of stability for
the sections analyzed; and

5. No hydraulic/hydrologic analysis has been performed to confirm adequate freeboard and
decant capacity at the design storm event.

In general, the overall condition of the Secondary Pond impoundment was judged to be POOR.
The Secondary Pond impoundment was found to have the following deficiencies:

1. No hydraulic/hydrologic analysis has been performed to confirm adequate freeboard,
decant and overflow spillway capacity; and,

2. No seepage and/or stability analysis has been performed for the Secondary Dike.

In general, the overall condition of the Intermediate Pond impoundment was judged to be
POOR. The Intermediate Pond impoundment was found to have the following deficiencies:
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Thick vegetation and trees along the upstream and downstream slopes;
Potholes along the crest gravel access road;

Concrete covering the downstream slope prohibits monitoring of potential erosion;

Eall O

No hydraulic/hydrologic analysis has been performed to confirm adequate freeboard and
decant/overflow spillway capacity;

b

In GZA’s opinion, the stability analysis for the impoundment was incomplete; and,
No evaluation has been conducted to verify the stability of the overflow section against
piping or fines erosion.

In general, the overall condition of the Final Pond impoundment was judged to be POOR.
The Final Pond impoundment was found to have the following deficiencies:

1. Thick vegetation and trees along the downstream slopes;
2. Minor potholes along the crest gravel access road;
3. No hydraulic/hydrologic analysis has been performed to confirm adequate freeboard and

decant/overflow spillway capacity;
4. In GZA’s opinion, the stability analysis for the impoundment was incomplete; and,

No evaluation has been conducted to verify the stability of the overflow section against
piping or fines erosion.

The following recommendations and remedial measures generally describe the recommended
approach to address current deficiencies at the impoundments. Prior to undertaking
recommended maintenance, repairs, or remedial measures, the applicability of permits needs to
be determined for activities that may occur under the jurisdiction of the appropriate regulatory
agencies.

3.2 Studies and Analyses

GZA recommends that BEC/Dynegy conduct the following studies and analysis:

1. Conduct an analysis of the hydraulic/hydrologic condition of the impoundments to
establish the rise in water level that occurs during the 100-year, 24-hour rain event to
confirm that adequate freeboard is maintained and adequate decant and spillway
capacity is available. The loading conditions established during the design storm event
should be used in the evaluation of the seepage and stability evaluation of the
embankments.

2. Address the deficiencies noted in Section 2.6 and Section 3.1 for the stability and
seepage analysis previously conducted for the impoundments and establish a complete
seepage and stability analysis for each impoundment.

3. Evaluate the potential for piping and fines erosion along the overflow sections of the
Ash Pond Dike and the Settling Pond Dike.

CCW Impoundment
Dynegy Midwest Generation, Inc. -Baldwin Energy Complex Dates of Inspection: 5/24/11 -5/25/11
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33

Moist soil conditions were observed along the downstream slope and/or toe of the
southern embankment of the SFAP. This condition may indicate the presence of
seepage in that area and should be evaluated. We recommend removing all trees on the
downstream slope and toe area and evaluation of the moist soil conditions.

Recurrent Operation & Maintenance Recommendations

GZA recommends the following operation and maintenance level activities:

1.

34

Increased mowing of the grasses on the embankments to facilitate inspections and
reduce the risk of burrowing animals;

Repair the potholes present in the gravel crest access roads. Grade the road to provide
better drainage and reduce future potholing; and,

Clear trees and other deep rooted vegetation from the slopes and crests of the
embankments.

Repair Recommendations

GZA recommends the following repairs to address observed deficiencies that may affect the
stability of the embankments. The recommendations may require design by a professional
engineer and construction contractor experienced in impoundment construction.

1.

3.5

Repair the discharge pipe and the embankment erosion near the discharge pipe from
PFAP’s northern decant. Protect the embankment with riprap or other erosion control
features.

Remove the concrete located on the downstream slope of the Ash Pond Dike.
Repair any erosion observed beneath the concrete and replace with fill engineered to
provide a stable embankment that is not susceptible to erosion or piping.

Pending the results of the hydraulic/hydrologic analysis, modify the design or operation
of the impoundments to provide adequate capacity.

Pending the results of the complete seepage and stability analysis for each
impoundment, modify the design or operation of the impoundments to provide

conditions that result in embankments that meet the generally accepted factors of safety.

Alternatives

There are no practical alternatives to the repairs itemized above.

CCW Impoundment
Dynegy Midwest Generation, Inc. -Baldwin Energy Complex Dates of Inspection: 5/24/11 -5/25/11
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4.0 ENGINEER’S CERTIFICATION

I acknowledge that the management unit referenced herein, the BEC Primary Fly Ash Pond,
Secondary Fly Ash Pond, Secondary Pond, Intermediate Pond and Final Pond Impoundments
have been assessed to be in POOR condition on May 24 and 25, 2011.

Patrick J. Harrison, P.E.
Senior Consultant

J:\170,000-179,999\170142\170142-30 Round 10\Baldwin Energy Complex\Stability Calc Edits\2nd DRAFT - Badwin Energy
Complex.docx
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Dynegy Midwest Generation, Inc. -Baldwin Energy Complex Dates of Inspection: 5/24/11 -5/25/11

DRAFT REPORT
25



FIGURES

ININWND0A IAIHDOYEY vYd3 SN



\01.0170142.30 Ash Imp. Round 10\01.0170142.30 Task 7 - Baldwin\Drawings\Autocad\SITE LOCATION.dwg [FIGURE 1 - SITE LOCATION] August 29, 2011 - 1:21pm justin.hegarty

ZA_USA#

GZA-J:\G

nc.

©2011— GZA GeoEnvironmental,

UNLESS SPECIFICALLY STATED BY WRITTEN
AGREEMENT, THIS DRAWING IS THE SOLE PROPERTY
OF GZA GEOENVIRONMENTAL, INC. (GZA). THE
INFORMATION SHOWN ON THE DRAWING IS SOLELY
FOR USE BY GZA’S CLIENT OR THE CLIENT'S
DESIGNATED REPRESENTATIVE FOR THE SPECIFIC
PROJECT AND LOCATION IDENTIFIED ON THE
DRAWING. THE DRAWING SHALL NOT BE
TRANSFERRED, REUSED, COPIED, OR ALTERED IN
ANY MANNER FOR USE AT ANY OTHER LOCATION
OR FOR ANY OTHER PURPOSE WITHOUT THE PRIOR
WRITTEN CONSENT OF GZA. ANY TRANSFER, REUSE,
OR  MODIFICATION TO THE DRAWING BY THE CLIENT
OR OTHERS, WITHOUT THE PRIOR WRITTEN EXPRESS
CONSENT OF GZA, WILL BE AT THE USER'S SOLE
RISK AND WITHOUT ANY RISK OR LIABILITY TO GZA.

e

)

.

=y d 2

A Y

M.

e 4

BALDWIN | s T g, b i
ENERGY 17 ahif ¥ S

COMPLEX

b

et e e T L T Y T it

Sl

S r.IeG

liew
-

F e

b (o

1,000"  2,000' 4,000 /

W P e~ =

— e 2 |

‘{‘ SCALE IN FEET
e i 1 I |

SOURCE: U.S.G.S. QUADRANGLE MAPS
BALDWIN, IL (1982)
RED BUD, IL (1982)

NO. ISSUE /DESCRIPTION BY DATE

PREPARED BY:

GZA GeoEnvironmental, Inc. FIGURE

Engil d Scientists
GZ\ 2o'slgnl'slvev:r:§ofu'éklv:'setﬂ'r:50 SITE LOCATION MAP

b WAUKESHA, WISCONSIN 53186

(262) 754-2560

FREPARED FOR: BALDWIN ENERGY COMPLEX 1
DYNEGY MIDWEST GENERATING, INC.
BALDWIN, ILLINOIS

PROJ MGR: DS | REVIEWED BY:  PJH | CHECKED BY: DS DATE PROJECT NO. REVISION NO. SHEET NO.
DESIGNED BY: DS DRAWN BY: CLK | SCALE: 1 : 24000 8/29/11 01.0170142.30




SOURCE: DIGITAL ORTHOPHOTO/AERIAL IMAGERY
PRODUCED BY THE UNITED STATES DEPARTMENT OF
AGRICULTURE (USDA) AND RETRIEVED THROUGH
USE OF A PROFESSIONAL LICENSE OF THE GOOGLE
EARTH MAPPING PROGRAM.

DATA ACCESSED JUNE 2011

s
=P plcit

N s o
i RN Sl LT

1
i

¥ = L . = \; = .. i 1 Ca X -___
. - . R . : ) .- 7 .-‘,‘,ﬁ-‘ W
L R e o BOTTOM ASH PORTION OF PRIMARY | = //
| NORTHERN o I P e - | __FLY ASH POND IMPOUNDMENT | -
DIKE SR T - - « o N ; -
_ ~ e - ~ e . i 1
e ; £ i BTl ' ' ey S - A wd
| SECONDARY . s s -
POND '

ASH
POND DIKE

7 - "a . e . j -.u

-~ %, - _- P
SETTLING 1 ; . Y 4
POND DIKE A \E 0 L .

INTERMEDIATE
POND

Waukesha, Wiscons 55135 GI\
Phone: (262) 754-2560 Fax: (262) 754-9711
] ' Ml " ! ! . ) o BALDWIN ENERGY COMPLEX
LEGEND ' = I ' 10901 BALDWIN ROAD
eammm»  APPROXIMATE IMPOUNDMENT BOUNDARY : ' - i . g s “ BALDWIN, ILLINOIS

-
<
L
=
-
J
O
&
L
=
—
L
)
o
<
<I
o
i
2
-

>
2
£
o
(o)
[}
<
C
<
(2]
.j
&
O
™~
o
(@]
[
o
o~
ﬁ:
_
(5]
o)
€
[0
>
(e}
=z
—
o~
©
[
=
o
=
©
%2}
3
o
Ll
=
(2]
2
©
o
(6]
O
2
3
<<
=
0
(o))
<
=
O
o
[m]
/
<
=
°
O
m
[
~
X
(2]
o
°
o
b
o™
~
(@]
™~
Q
o
>
(@]
o
C
>
O
o=
a
£
<
[}
<
o
M
o~
~
o
™~
e
(@]
/
H=
<T
v
3
<C
N
@)
<
T
<C
N
@)

<<— FLOW OF WATER FROM BOTTOM ASH SLUICE P > ' _' ey OVERALL ASH BASIN PLAN

DESIGNED BY: DPS

<<—  FLOW OF WATER FROM FLY ASH SLUICE : : el v Doy $o R |rosvenoes et 11aap0m [T
i = — - e 2




SOURCE: DIGITAL ORTHOPHOTO/AERIAL IMAGERY
PRODUCED BY THE UNITED STATES DEPARTMENT OF
AGRICULTURE (USDA) AND RETRIEVED THROUGH
USE OF A PROFESSIONAL LICENSE OF THE GOOGLE

| EARTH MAPPING PROGRAM.
DATA ACCESSED JUNE 2011

L I Fcet
0 500

APPROXIMATE LOCATIO S TR Pl B
OF DISCHARGE PIPE | BOTTOMASHWATER | 7 ks 5 '
¢ 77/ | DECANTSTRUCTURE | = | b AN W A I/

N L s il o) - Kot M ASH DISCHARGE

DAMAGE/EROSION AT 3
DISCHARGE PIPE LOCATION | '

] "
[ % AL

¢ . ' i o) e -
- | PRIMARY FLY ASH |
- | POND IMPOUNDMENT ;,‘;.-:__ {
v B ﬁ_“ '- " L ) ¥ |'

) g
=) - =

FLY ASH WATER OUTLET

PIPE LOCATIONS (5) POTHOLES ALONG

ENTIRE CREST ACCESS ROAD

GZA GeoEnvironmental, Inc.
20900 Swenson Drive, Suite 150
Waukesha, Wisconsin 53186 GZ\

Phone: (262) 754-2560 Fax: (262) 754-9711

BALDWIN ENERGY COMPLEX

. . J ; , 3= - 1 4. 10901 BALDWIN ROAD
APPROXIMATE IMPOUNDMENT BOUNDARY | | B oY - (g e BALDWIN, ILLINOIS

GZA PHOTO LOCATION / DIRECTION . i = it ¥\ 2 PRIMARY FLY ASH POND
FLOW OF WATER FROM BOTTOM ASH SLUICE ' foa, ' B W st | IMPOUNDMENT
' \ - R . (- ! PROJ. MGR.: DPS FIGURE NO
FLOW OF WATER FROM FLY ASH SLUICE My _ D G 3 D I [ 11-14-2011 3
- . . N . - ' . S S

-
<
L
=
-
J
O
&
L
=
—
L
)
o
<
<I
o
i
2
-

>
2
£
o
o
()
<
C
<
(2]
.j
€
O
2
@
o
[
o
o™~
ﬁf
_
[0
0
&
[0}
>
[}
=z
—
T
w)
<C
>
i
<<
=
o
o
M
©
[
=
o
=
©
%2}
3
o
Ll
=
(2]
2
©
o
(6]
O
2
3
<<
=
0
(o))
<
=
O
o
[m]
/
<
=
°
O
m
[
~
X
(2]
o
°
o
b
o™
<~
(@]
~
Q
o
>
(@]
o
C
>
O
o=
a
£
<
[}
<
o
M
o~
<~
o
~
e
(@]
/
H=
<T
v
3
< |
N
@)
<
T
<C
N
@)




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Flow
e

Ash pond :

Original ground line

; Avis of ash pond dike l . .
7t 6&! 7560 h{/“ dfﬂfﬂage Cfl/cb
’ .
w s :
e r;::;ed e,mfg,; it Ovighol growmd tine or 80" ; Original ground line
/30" bayord r0e above bottor of ditch, whichever [
Stope fo dremn (2% ma. /s higher ‘
- ) "‘eg.w ( »") \
‘ \\\ Earthlilf e e A o~ e M M
! VR . . N
l Stripped ground line L0:‘/_’(7/'/)6/ ground (ine 8"-0"min.

STATION A 58+77 TO STATION A 81+ 00 ?

0 8 16' 32
ey e —
APPROXIMATE SCALE IN FEET

GZA GeoEnvironmental, Inc.
20900 Swenson Drive, Suite 150
Waukesha, Wisconsin 53186 GZ\

Phone: (262) 754-2560 Fax: (262) 754-9711

BALDWIN ENERGY COMPLEX
10901 BALDWIN ROAD
BALDWIN, ILLINOIS

1969 TYPICAL SECTION OF
SOUTHERN EMBANKMENT

PROJ. MGR.: DPS DWG. Date: FOURE NG
DESIGNED BY: DPS 11-14-2011

revieeosv. e oo oo o] 4




-
<
L
=
-
O
o
(@
L
>
—
L
O
o 4
<
<
o
Ll
2
=

© 2011 GZA GeoEnvironmental, Inc.

\ 5E08560\ TASK240\ ASBLTSEC.DWG

F

File:

Last edited: 06/22/95_ @ 6:28 pm. @ WCC—ST.LOUIS

150

= i | APPROX.
¢ OF
NEW DIKE

APPROXIMATE PEAK WATER
SURFACE ELEVATION (EL.82)

HYDROSTATIC
UPLIFT, PRESSURE

) 8
T

[ i
;. , p ;
NEW DIKE (1989)
O] i ; m T g = ;
RS T S TR e R T
( 2 h v ki" uig Al i - v N - Bk A e { 3
> ,_:'- e i :« i at o N "_ -41-‘.. "a" e j £ Aoy . v
' " il " | o - o .
L_l_l LR q .‘-'-:‘i- o -|....-|-.a l“- [ 3 " | :h‘ iy o . e - | v
% OF PRI Bl R e i - kS %
—I e 1."‘. l“' . # = < - -I:E‘.' 'r., -.._'" 'Ir"; .- Chr o = " !
B L i - = = L -+ F " Ll &
L]_' A '_ F ,_‘F.- X . -..'.‘i P LI R MLy e :_._ RS R T e Do
WM }:J-;.‘_ # = AL TR i el TR S e T Ry P o R o = *om s b
" :'\l. o dy "-I:,'| = l: _tr .'.F: '. - ) ...1". ip.l - f_-:: b i I ,'";_ H-I‘ T .h s'-a 1 . R
_l. : pyle . :' iy u aE 3t =T - fl o+ '.l. e R U E ":-I R - _.r. e = ow g Ya _'l-1 ¥ _':‘-. s &
B g ow o, My ..t gu Tu mi ar P ¥ e “ W |-‘;.|..'l' aof L a"F d - or Fale Bt} = R .
L W PRI A b B o e el e I it Nt 2 WARIES Z. 2 ¥,
> ¥ gl as 'i . - ¥ o . P ASH.'. il L P ; = & por b l - gt
l__ 2 e 5 -F' S T Nt L R L A NS DU e N R e . L R T I P
= e e - 4 iy -1 i ... i -.., gl & . i T ) 1‘ . i i L " . : k .
S wy % i.,:-i.h‘_ = W WL At b R o ,-.:.' "'!r-.'.--\.' ot W, Mo aal e e Y ke e ;_|.: .
{ Ll T v ’;'r. | £ "‘“1- —-I'.I . ..‘.. . il L ‘f 4 .
i = 5 1 r . et TR |
e PUR T, SR Tl T s e :
L " i LY & !..-: {. - N # ¥,
| 1 I . L i 1 . - » - 3
m Fa -,; e s '-17; ¥ a " L1 ‘.i"ﬁi L] I‘ 1+.50% x P A
a | L -
2 I-:l- L % 0 _:": ¥ ¥ . s & o el L
i | B . i i . H . I rr C € - o L . . # -
» = w L L j' - ah % '.l' L] o W LI T R v ik L i ab TG F
A g ¥ sad ] =] oy - * L] 41 g !_. = .:. = M e f i T T § e [ Bt

< T .y ¥ o ';"1.!‘ W i T L]
", 15 - :r ok 1.‘”, - .. L vE = y L 1-._ .. _-

-
w < 3 (| »
. s S T I R i B O
at e et e e et rr
™ - m® n® s Y iy #
2 - }t_ - e &a ;_1:‘ - i ; Lo m “'I e 5 r
S LT - L = & o = Ly BE R e W o . R
: =" ;.-" - | ? b - :. " :l“ +"+- % o :+ 1,y @l i.l....; i * .///
E [ ® F AT 1] b 5 ' F
e N el Bae o Grr el gl Sotiisegan t o os 2 oh . .-.-" ..‘

LL ™ L LESY -

o
T

v ] A
4 . " & mw m 1
g e b I - " . *a .
. N . 1 :
i iw ¥ Q e - <, B — 3
o Ch - i e
e s Em o ag
T . Pl ey - ; r :
St . ] . a & A r,_- -
e x 5. b L e
¥ P P L o /
T g O o . & 2 3
e T F ’ g wpad F >
W il I g
I. ¥
s ®

e
#

APPROX.
¢ OF
OLD DIKE

s

/ ORIGINAL DIKE
(1969)7/,

7

7

HAUL ROAD DURING CDMSTRUGTION

|
|

ELEVATION VARIES

- 500

— 450

- O
>
S
P
~~
Gy
S’
=z
O

— -
—
<C
>
L]

= |
Lol

- 400

BLANKET DRAIN

@ I I | — ! I I |

-1190 -100 - 50

Note: This typical cross section is based on the construction drawings
and records provided by Illinois Power.

50
HORIZONTAL DISTANCE (ft)

@ 150
) 20
e —
SCALE FEET

ILLINOIS POWER
BALDWIN STATION SOUTH ASH POND DIKE

180

PROJECT NO.
S5E08560

L
}7
<C
)
}
m
=z
O
}7
s
o
O
)
Lol
)
O
=
o
[
o

Loﬁ

) © =
N Byo\‘7
= S <

i o0

w S -

z 29

w =g
3 r
S TS
_O.

< e

= (e}
< Tow
in g O g <
o EQ<r
o Te)
o c s~
< P2 ¢
S 203

i coo
NCERE

NS 6z
OO

Uy U T X O

o a4 — o

O o o O \

sy -
oM om |

& .. —

o oo X —

Ll
> — —
= <

> 9 W N

o L oo <

o o x O [

BALDWIN, IL.

Woodward-Clyde &
Consultants

Engineering & sciences applied to the earth & its environment

DRN. BY:bdl 5/22/95
DSGN. BY: : ;
CHKD. BY: 0 R (o/72 Jac, in Failed Area

As Built Section

FIG. NO.

BALDWIN ROAD
ILLINOIS

BALDWIN,

BALDWIN ENERGY COMPLEX
10901

BUILT OF SOUTHERN EMBANKMENT

AS

OF PRIMARY FLY ASH POND

JOB NO.
01.0170142.

30

FIGURE NO.

9

rty

on: Nov 11, 20117 — 10:12am by justin.hega

10:10am Plotted

.dwg Last Modified: Nov 11, 2011 —

ed Figures

wing Name: J:\GZA_USA#\01.0170142.30 Ash Imp. Round 10\01.0170142.30 Task 7 — Baldwin\Drawings\Autocad\Scann
9 p 9

GZA Dra



-
<
L
=
-
O
o
(@
L
>
—
L
o
o
<
<
o
L
2
=

NOTES

1.

2.

FIGURE CREATED FROM UNNAMED DRAWING PROVIDED BY
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SOURCE: DIGITAL ORTHOPHOTO/AERIAL IMAGERY
PRODUCED BY THE UNITED STATES DEPARTMENT OF
AGRICULTURE (USDA) AND RETRIEVED THROUGH
USE OF A PROFESSIONAL LICENSE OF THE GOOGLE
EARTH MAPPING PROGRAM.

DATA ACCESSED JUNE 2011

I 9 . oot
500 250 0 500

APPROXIMATE LOCATIONS
OF 18" DIAMETER DECANT
PIPES (6)

SECONDARY
DIKE

APPROXIMATE LOCATION OF
36" DISCHARGE PIPE FROM

APPROXIMATE LOCATION
OF DISCHARGE PIPE

SECONDARY FLY ASH POND |

LEGEND
o

>

APPROXIMATE IMPOUNDMENT
BOUNDARY

GZA PHOTO LOCATION / DIRECTION

GZA GeoEnvironmental, Inc.
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DAM ENGINEERING & VISUAL INSPECTION LIMITATIONS

The observations described in this report were made under the conditions stated herein. The conclusions
presented in the report were based solely on the services described therein, and not on scientific tasks or
procedures beyond the scope of described services.

In preparing this report, GZA GeoEnvironmental, Inc. (GZA) has relied on certain information provided
by Alliant Energy (and their affiliates) as well as Federal, state, and local officials and other parties
referenced therein. GZA has also relied on other parties which were available to GZA at the time of the
inspection. Although there may have been some degree of overlap in the information provided by these
various sources, GZA did not attempt to independently verify the accuracy or completeness of all
information reviewed or received during the course of this work.

In reviewing this Report, it should be noted that the reported condition of the dam is based on observations
of field conditions during the course of this study along with data made available to GZA. The
observations of conditions at the dam reflect only the situation present at the specific moment in time the
observations were made, under the specific conditions present. It may be necessary to reevaluate the
recommendations of this report when subsequent phases of evaluation or repair and improvement provide
more data.

It is important to note that the condition of a dam depends on humerous and constantly changing internal
and external conditions, and is evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at some point in the future. Only
through continued care and inspection can there be any chance that unsafe conditions may be detected.

Water level readings have been reviewed and interpretations have been made in the text of this report.
Fluctuations in the level of the groundwater and surface water may occur due to variations in rainfall,
temperature, and other factors different than at the time measurements were made.

GZA’s comments on the hydrology, hydraulics, and embankment stability for the dam are based on a
limited review of available design documentation available from Alliant Energy and the Wisconsin
Department of Natural Resources. Calculations and computer modeling used in these analyses were not
available and were not independently reviewed by GZA.

This report has been prepared for the exclusive use of US EPA for specific application to the existing dam
facilities, in accordance with generally accepted dam engineering practices. No other warranty, express or
implied, is made.

This dam inspection verification report has been prepared for this project by GZA. This report is for broad
evaluation and management purposes only and is not sufficient, in and of itself, to prepare construction
documents or an accurate bid.
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COMMON DAM SAFETY DEFINITIONS

For a comprehensive list of dam engineering terminology and definitions refer to references
published by the U.S. Army Corps of Engineers, the Federal Energy Regulatory Commission, the
Department of the Interior Bureau of Reclamation, or the Federal Emergency Management
Agency.

Orientation

Upstream — Shall mean the side of the dam that borders the impoundment.
Downstream — Shall mean the high side of the dam, the side opposite the upstream side.
Right — Shall mean the area to the right when looking in the downstream direction.

Left — Shall mean the area to the left when looking in the downstream direction.

Dam Components

Dam - Shall mean any artificial barrier, including appurtenant works, which impounds or diverts water.

Embankment — Shall mean the fill material, usually earth or rock, placed with sloping sides, such that it
forms a permanent barrier that impounds water.

Crest — Shall mean the top of the dam, usually provides a road or path across the dam.

Abutment — Shall mean that part of a valley side against which a dam is constructed. An artificial abutment
is sometimes constructed as a concrete gravity section, to take the thrust of an arch dam where there is no
suitable natural abutment.

Appurtenant Works — Shall mean structures, either in dams or separate there from, including but not be
limited to, spillways; reservoirs and their rims; low level outlet works; and water conduits including tunnels,
pipelines, or penstocks, either through the dams or their abutments.

Spillway — Shall mean a structure over or through which water flows are discharged. If the flow is controlled
by gates or boards, it is a controlled spillway; if the fixed elevation of the spillway crest controls the level of
the impoundment, it is an uncontrolled spillway.

General

EAP — Emergency Action Plan - Shall mean a predetermined plan of action to be taken to reduce the
potential for property damage and/or loss of life in an area affected by an impending dam break.

O&M Manual — Operations and Maintenance Manual; Document identifying routine maintenance and
operational procedures under normal and storm conditions.

Normal Pool — Shall mean the elevation of the impoundment during normal operating conditions.

Acre-foot — Shall mean a unit of volumetric measure that would cover one acre to a depth of one foot. It is
equal to 43,560 cubic feet. One million U.S. gallons = 3.068 acre feet.
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Height of Dam — Shall mean the vertical distance from the lowest portion of the natural ground, including
any stream channel, along the downstream toe of the dam to the crest of the dam.

Spillway Design Flood (SDF) — Shall mean the flood used in the design of a dam and its appurtenant works
particularly for sizing the spillway and outlet works, and for determining maximum temporary storage and
height of dam requirements.

Condition Rating

SATISFACTORY - No existing or potential management unit safety deficiencies are recognized.
Acceptable performance is expected under all applicable loading conditions (static, hydrologic, seismic) in
accordance with the applicable criteria. Minor maintenance items may be required.

FAIR - Acceptable performance is expected under all required loading conditions (static, hydrologic,
seismic) in accordance with the applicable safety regulatory criteria. Minor deficiencies may exist that
require remedial action and/or secondary studies or investigations.

POOR - A management unit safety deficiency is recognized for any required loading condition (static,
hydrologic, seismic) in accordance with the applicable dam safety regulatory criteria. Remedial action is
necessary. POOR also applies when further critical studies or investigations are needed to identify any
potential dam safety deficiencies.

UNSATISFACTORY - Considered unsafe. A dam safety deficiency is recognized that requires immediate
or emergency remedial action for problem resolution. Reservoir restrictions may be necessary.

Hazard Potential

(In the event the impoundment should fail, the following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam results in no probable
loss of human life or economic or environmental losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential classification are those where
failure or misoperation results in no probable loss of human life and low economic and/or environmental
losses. Losses are principally limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL.: Dams assigned the significant hazard potential classification are
those dams where failure or misoperation results in no probable loss of human life but can cause economic
loss, environmental damage, disruption of lifeline facilities, or can impact other concerns. Significant

hazard potential classification dams are often located in predominantly rural or agricultural areas but could be
located in areas with population and significant infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential classification are those where
failure or misoperation will probably cause loss of human life.
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IJS Enwirgnmantal

Caoal Cambustion Dam Inspection Checklist Form Pralection Agancy i-&ﬂ
Site Name: Baldwin Energy Complex Date: 5/25/11
Unit Name:; Prirmary Ash Pond Operator's Name: Dynergy Midwest Generation, Inc
Unit |.D.: Hazard Potential Classification: High Significagt Low

Inspector's Name; Patrick J. Harrison, P.E, and Doug P. 5imon, P.E.

Check 1h& .Epprgpflatg I;mx bah;uu.r F‘n:;mdg comements whgn ammlﬂjg . nof applicable or nol available hla rqmr:l “MIAS, An'r mu_mmt_tmg_g_[

(& LS for di

q_ . - I .- LN
embankment areas Irscnarale forms an:- uged, Iu:nenl::ﬁ.r approxnmme area !hal the farm appllg___l;q__, g:m,man;,s._

B, Il insbusrantation is prasent, are readings
recorded (operalor recoeday?

Yes Mo Yes Na
1. Ereguency of Company's Dam Inspechions? Weakly 1& Stoughing or bulging on slopes?
Z. Ponl elevalion {operelar records]? 4475 19, Major srosion or s10pe dolenoration®
3, Cecant inlet eleyation foperatar recards}? o 4475 20. Decant Pipes
4. QJpen channgl spillwgy elevalion {gperatge recardst? 4535 |5 waler gntening nlat, bul ol axclirky oullal?
L. Lowes! dam cresi glevation foperatar records] ? AR50 Is wealer faitingg oullet, bul ok entedng ikl ?

Y

s waler exiting cullat iowing clear?

T Iz the embankment currently under construction?

v

21. Beapage (specify location, il eeepags camas fines,
and apprecornats seepage rate below):

B, Foundalian praparaton [remove vagetation siamps,
fopsailin arga whore embankment 11l wil be placed?

v

From underdrain?

< |
|
<<l <]~

9 Trees growing on embankment? {1 =0, indicate
largest diameter below)

At isplated painis wn embankment slopes?

10 Cracks gr scarps on crest?

At natural hillsida in lhe ambankmant area?

1112 thora signiticant sclicmenl alang 1he crest?

Civer widespread areas?

12. Are decant trashrecks ckear and in place?

From downstream faundgation area’?

13. Bepreszions or Sinkngles In1aikngs surface or
wihurlpool in fhe pool area’?

"Boils” beneaih stream or porded water?

14, Clegged spibways. groin ar diversion diiches?

Around the outside of tha dacan ppe?

15. Are spillway or dileh hnings delaniorated 7

22 Sudace movemenis in valley botieen ar on hilssde?

16. Are outlets of decanl or underdrams blocked?

23. Waler against downsiream [oe’?

17, Cracks of SCArps on slopes”?

A RN N NN

L PULN N P PR RN RN N

24. Warg Pholos teken during the dam inspechon

v

Major adverse changas in these items could cause Instakility and should be reported far
further evaluation. Adverse conditions noted in these iterms should narmally be described (extent, location,
volume, etc.} in the space below and on the back of this sheet,

Inspeclion lssue #

QEI“I‘I!‘HE HIE

9. Largest tree diameter noted was approximately 16 inches.

EPA FORM -2XXX




U. 8. Environmental Protection Agency

g g
% &
1}'*1 FROT® "
Coal Combustion Waste [CCW)
Impoundment Inspection
Tmpoundment NPDES Permit & Not Provided INSPECTOR _ Patrick 1 1lamison, P.E.
Datc 25,2 Doug P. Simon, P.L.

[mpoundment Name  Primary Ash Pond

Impeundment Company _Dynergy Midwest Generation, Inc

EPA R::giﬂn Reoinn ¥V

State Agency (Field Office) Addresss _|llinois Department of Natural Resources
Springfiecld, [llinois

Namge of [mpoundment  Primary Ash Pond

(Rcport cach impoundment on a separate form under the sarme [mpoundment NPDES

Permit number)

New X Update

Yes No
ls impoundment currently under construclion? X
15 water or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: __ Scttlement and Impoundment of Ash

Nearest Downstream Town © Name  LFvansville

Distance from the impoundment _ Approximaigly 7.5 miles

Impoundment

[.ocation: Longitude 8%  Degrees 532  Minutes _ 05 Scconds

Latitude 38 Degress 11 Minutes _ 13 Seconds
State Illinois County _ Randolph

Docs a state agency regulate this impoundiment? YES X NO

[f So Which State Agency?  The [llinois Department of Natural Resources regulates the
discharge of water (NPDES Penmut}.

EPA Form 3O0K-5%, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the
following would oceur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or cconomic or envirenmental
losscs.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification arc thosc where fatlure or misoperation results 1n no probable loss of
human life and low economic and/or cnvironmental losses. Losses are principally
limited to the owner’s properly.

X SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
harard potcntial classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilitics, or can impact other concerns. Signilicani
hazard potential ¢classification dams arc olien locared in predominantly rural or
agricuftural areas but could be located in areas with population and significant
infrastructure,

HIGH HAZARD POTENTIAL; Dams assigned the high hazard
potential classification are those where [ailure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Failure of the dam would not result in probable loss of life but could result in
cconomic and environmental damages Lo areas outside of the owners property.

EPA Form XXXN-XXX, Jan 0% i



CONFIGURATION:

CROSS-VALLEY

INPOUNDMENT

SIDE-HILL

DIKED

Water or ccw

original ground

INCISED

‘Water or ccw

Cross-Valley
Side-Hiil

X

Driked

Incised (form completion optivnal}
Combination Incised/Diked

Embankment Height

Pool Area

5

55

feet

Current Freebeard

4

Cmbankment Material Impervious Fill

acres Liner No liner present
feet  Liner Permeability NA

EPA Form XXCE-XXX, Jan 08




TYPE OF OUTLET (Mark all that apply)

= RAPEZOIDAL TRIANGULAR
X QOpen Channel Spillway ~ RARORA fRlal Lo
Trapazmidal Top Width Top Width
Triangular 5 =
— & T
Rectangular
-
Irregular Bottom
- Width
_ 3R _depth . RECTANGULAR IRREGULAR
175 ft bottom {or average) width Average Width
200 ft top width I Depth
i
Width
X Ouilet
16 inside diameter
Varies: Sce Below.
Material Inside | Diameter

__ corrugated metal

_.X welded steel  (There are 3 outlet pipes)
concrele
plastic (hdpe, pvc, etc.)
other {specify)}

Is water flowing through the outlet? YIS X NG

No Qutlet

__Other Type of Qutlet (specify)

The Impoundment was Designed By  Sarpent & Lundy

EPA Form XOCO(-XAX, Jan 0%



Has there cver been a failyre at this sitc? YES X NO

[f So When?  February 1993

If So Please Describe :
The exceutive summary of a fajlure analysis completed by Woodward-Clyde Consultants,
%ﬁﬂrmm&ﬁtﬁm%cmﬁﬁmﬁmﬂhmi aboul 51'.}{}

was constructed in two phases; a 35 fi hli:,h compactcd clay dike built in 1969, and a 2() ft high
"rais¢” constructed in 1989 an the upstream slope of the older dike, The 1989 raisc consists of
1wo malenals: 1) hottom ash placed underwaler extending to the ereast of the older dike, and
Deempacted-clay-above the boltom-ash-extending to-the-eurent-erest—A-former-haul road
ToTsTStE ot e treated bottormashrand gravel exsting zx theorest of thieolddike and is

hydraulically connected to the boitom ash Till. Both clay dikes were well compacied; the
botiom ash is very loose due to underwater placement.... The overall shide consists of two

portions: shallow and deep.”

TFhe-clevattomrof- the-fatted portionof the cmbankment-wastewered-to-elevalion434 [eet and an
intermediate dike built 1o relieve pressure. Construction of the intermediale dike separated the

secondary fly ash pond from the primary ash impoundment.

EFA Form XXX, Jan 03 5



Has there ever been significant seepages at this site? YES NO

If So When?

IF So Please Describe:

EPA Form XXXX-XXX, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES

NO

N/A

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



Coal Combustion Dam Inspection Checklist Form

US Enwironmental
Protection Agency

Site Name: Baldwin Energy Complex Date: 5/24/11
LInit Name: Secondary Pond Operator's Name: Dynergy Midwest Generation, In¢
Unit 1.5 Hazard Potential Classification’ Hiah Slanificant Loy

_Inspector's Name: Patrick J. Harrison, P.E. and Doug P. Simon, P.E.

ha ap ---.. box below. Provide r.nmman!s when app ronatn

If not a

. IFimstrumeantation i present, are readings
racorded (oparator racards)?

I5 water exiting gultet flowing clear?

7 Is the embankment cyrrenity under canstruction?

NS

21, Seapage {zpecily locaticn, if seepane carnes fines,
and approxienala saapage rale belew):

& Foundation preparetion (remowe vegelation Slumps,
lopsoal in area where embankment fill witl be placed)?

Fram undardran?

Yes Mo Yas Mo
i — P
1. Frequeney of Cempeny's Dam Insgectians? Vieekly 1B. Slaugning ar bulging on siopes? Y
% Pool elavalion [aparator recarss)? 3061 18. Major erosion or slope deterigration? v
3. Decant inlet elevation (operalor records)? 3450 20 Cecant Pipes: See Note Below _
4. Dpen channgl spitlway elevation (cperator records)? 400.0 I3 water enlenng inlet. bul nal exiting ouwtial?
5. Lewast dam crasl alevation (operator recordsy? 402 .0 Is water exifing gullet, bul not entening inlef?
B

9. Trees growing on embeankment? (If s, indicate
largest digmeter below]

v
/

At izalated paanis on embankmen! slopes?

10 Cracks gr scafps on grast?

At natural nuligide im the embankment area’

11 % fhere signdicant seltlement alang dhe crast?

Over widespread areas?

12 Ase decant iraghracks clear and in place?

From downgiream foundalan area’?

13 Cepressions ar sinkhgles in 1ailings surface or
whirlpool in the pool area?

THeils" beneath stream ar ponded watar?

14 Clogged spillways. groin or diversion ditches™

Araund the autsde of 1he decant pipe?

15 Are spilleay or dilch linings deteripraled #

g"u‘\"\"\*\

22, Surface movemants in valley bottom or an hulside?

"‘-.*\“‘\"\"\"x"\\

16. Are gullets of decant ar underdraing bligoked?

St

Mute: Holow

23 Wiater against downslieam toe?

17. Craths of scamps on skpes?

v

24, Weare Pholos taken during the dam inspection’?

.

Major adversa changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should nermally be described (extent, location,
volume, ete.) in the space below and on the back ef this sheet.

Inspection |ssus #

Commeants

9. Largest tree diameter noted was approximately 3 inches.

16/20. Outlet not accessible due to location under downstream pond

elevation.

EPA FORM OGO
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Coal Combustion Waste (CCW}
Impoundment Inspection

Impoundment NPDES Permit# _ Not Provided INSPECTGR_ Patrick 1 Harrison, P.E.
Date _May 24, 2011 Doug P. Simon, P.E.

Impoundment Name  Secondary Pond
Impoundmeni Company _Dyperev Midwest Generation, Ine
EPA Region Repian V

State Agency (Field Office) Addresss [llinois Department of Natural Resources
_Springfield, Illinois

Name of Impoundment  Sccondary Pond
(Repert cach impoundment on a separate form under the same Impoundment NPDES
Permit number)

New X Update

Yes No
Is impoundment currently under construction? X
[5 water or cow currently being pumped into
the impoundment? %

IMPOUNDMENT FUNCTION: _ Clarification of water prior to discharge.

MNearest Downstream Town : Name  [vansville
Distance from the impoundment _ Approximately 7.5 miles

Impoundment

Location; Longitude 8%  Degrees 52  Minutes 33 Seconds
Latitude 38 Degrees 11 Minutes 32  Seconds
Statc Ilinois County Randolph

Does a state agency regulate this impoundment? YES X NO

If So Which Statc Agency?  The [linois Department of Natural Resources regulaies the
discharge of water (NPDES Permmt).

EPA Form XEXX-XAX, Jan 09



HAZARD POTENTIAL {In the event the impoundmeni should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam resulis in no probable loss of human life or economic or gnvirecnmental
losses.

X  LOW HAZARD POTENTIAL.: Dams assigned the low hazard potential
classification are those where failure or misopcration results in no probable loss of
human life and low economic and/or environmental losses. Losscs are principally
limited to the owner's property,

SICGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are thosc dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of hfeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigncd the high hazard
potential classification arg those where fallure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
Failure of the dam would not result in prebable loss of hife and economic and
environmental damages would be principally limited to the owner's property.

EPrA Formn XXX X-NXX, Jan {8 2



CONFIGURATION:

CROSS-VALLEY

IMPOUNDMENT

SIDE-HILL

DIKED

Water or ccw

original ground

INCISED

Water or ccw

Cross-Valley
Side-Hilt
Diked

Incised (form completion optional)

¥ Combination Inciscd/Diked

Embankment Height 10 feet  Embankment Material  Unknown
Pool Arca 1R S _acres Liner _WNo liner present

Current Freeboard 3.9

feet  Liner Permeabilily Unknown

EPA Form JCOG- XXX, Jan 09




TYPE OF QUTLET (Mark all that apply)

X Open Channel Spillway IRAPEZOIDAL IRIANGULAR
b 1 ‘rapczoi dal Top Width Top Width
L A §————p 4+—>
_ Triangular —\M —
Rectangular AV I
Irregular Bottom
Width
—Z—ﬂ'— depth i RECTANGULAR IRREGULAR
50 fi_ bottom (or avcrage) width T
100 fttop width =— g o —
— —
Width
X Qutlet
1¥  inside diameter
Yaries: See Below,
hlatenal Inside | Diameter

_ corrugated metal
X weldedsiecel  (There are 6 outlet pipes)
concrete
plastic {hdpe, pvc, etc.)
other (specify)

Is water flowing through the outlet?  YES NO

The autlet stmcture was not aceessible due to its loeation below the

No Qutlet downstream pond clevation.

{ther Type of Qutlet (specify)

The Impoundment was Designed By [llinois Power Company

EPA Form XXXX-AXX, Jan 09



Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at this site? YES NO

If So When?

IF So Please Describe:

EPA Form XXXX-XXX, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES NO _N/A

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



US Enviranmental ; g

Coal Combustion Dam Inspaction Chacklist Form Protection Agency 'k_'
Site Name: Baldwin Energy Complex Date: B 5/24/11
Unit Name: Secondary Fly Ash Pond Operator's Name: Dynergy Midwest Generation, inc
Unit1.D.; Hazard Potential Classification: High Significah Law

Inspector's Name: Patrick J. Harrison, P.E. and Doug P, Simon, P.E.

Mumr Pﬂjtﬁ_\hﬁ?ﬂﬁ‘zﬂ mele commenis whan annrqprlate i nut ﬂﬂﬂ'lﬂﬂble or not a\rall?-tlh rw:l_rd TNIAT An-r unusual wndﬂ-uns- or

Yos Mo Yes Mo

1. Frequency of Company's Dam Inapectiors” Weekly 18. Sloughing ar bulging on slepes?
2. Pool elavalion (oparator recors)? 43090 1%, Majar erogien or slipe deteriaration?
3. Decant inlat elevation {operalor reconds)™ 430.0 23, Decanl Pipes-
4. Lypen channel spilway elevalion foperates recorda)? (WA I5 water entering nbet, but nod exmting gutlety
. Lowest dam cnmat ebowation (ocperator vecords)? 434 0 Is walar exiling cullet, bul nol entenng inle!?
& W instnemeniation is present, are readings . 3

iecorded (operaiar racords)? Ig water exiing oullet ipwng ear?

M, Seepage (specify location, ifseepage carmasg fincs,

. ion*
7. Is the embankment currently vndes constrochion? / and BAprorimats Se8page rA1e below):

&. Foungatign preparation (remove vegetation Slumps, / From ynderdrain?

Inpsdil in area where ambankment fill will be faced)?

5. Treas growing an embankment? {If so, indicate ‘(
largest diamaetal below]

1. Cracks or Searps on crest?

Al izolaled ponla on embankment slopes?

&l naturel hillgida in 1he embankment zrea?

11. Is there significant seftlemen) atong the censl? Qwer widespread angas?

13, Are decanl trashracks daar and in place? Frovn donmaatrearn foundation area?

¥3. Depressions or sinkhgles in 1aikngs surface gr

e e "Bailz® beneath siream ar pendod waler?

14, Clogerad spillways, griom or divarsion ditches? Argund 1he aulside of {he decant pipe?

15, Are smillway ar drich linings delenorated? 22 Sudace movemonts in valley boHam or an hilside?

1E. Are outleis gl decant gr underdrains blocked? 23, Waler againsi downstream iog?

., | "'\!
"\xﬂ*\!x&\*\\ ENFY  ESEN

NN P LN NN NN

L7. Cracks ar scargs on slopes? 24, Were Phatos laken during 1he dam nspeciion?

Major adverse changes in these items could cause instability and should be reported for
further gvaluyation, Advarsa conditions noted In these items shauld normally be described {extent, location,
volume, eic.) in the space belew and on the back of this sheet

Inspection |ssue # Gommenls
4, There was no open channel spillway present.

9. Largest tree diameter noted was approximately 16 inches.

EPA FORM -2XXX
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U. &. Envircnmental Protection Agency
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Coal Combustion Waste (CCW)
Impoundment Inspection

[mpoundment NPDES Permin# _ Not Provided INSPECTOR_ Patrick I 11armison, P.E.
Date _May 24, 2011 Doug P. Simon, P.L

Impoundment Name  Secondary Fly Ash Pond

Impoundment Company _Dynergy Midwest Generation, Ing.
EFA Reglﬂn Repion V

State Agency (Field Office) Addresss _ [llinois Department of Natural Resources
Springfield, 1llinois

Name of Impoundment Secondary Fly Ash Pond

{Report gach impoundment on a separate form under the same Impoundment NPDES

Permit number)

New X  Update

Yes No
[s impoundment currently under construction? _ X
Is water or ccw currently being pumped into
the impoundinent? X

IMPOUNDMENT FUNCTION: __Scttlemens and Impoundmentof ash,

Ncarest Downstrcam Town ;. Name  Evansville
hstance [rom the impoundment Approximately 7.5 miles

[mpoundment

Location: Longitude 89  Degrees 52 Minutes 14 Seconds
Latitude 38 Degrees 11 Minutes 26 Seconds
State Ilinois County Kandolph

Does a state agency regulate this impoundment? YRS X NO

If So Which State Agency?  The Illineis Depaniment of Naiural Resources regulates the
discharpe of water (NPDES Permit).

EPA Form $XOUK-XXX, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fall, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL.: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification arc those where failure or misoperation results in no probable loss of
human hife and low economic and/or environmental losscs. Losses are principally
limited o the owner’s property.

X SIGNKIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damagge, disruption of lif¢line facilities, or can impact other concerns. Significant
harard potcential classification dams arc oficn located in predominantly rural or
agricultural areas but could be localed in areas with population and significant
mfrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classificalion are those where failure or misoperation will probably causc
less of human hife.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
Failure of the dam would not result in probable loss of life but could result in

economic and environmenial damages Lo areas ouiside of the owners property.

EFPA Form XXXX-XXX, Jan (9 2



CONFIGURATION:

= IMPOUNOMENT

CROSS-VALLEY

INPOUNDMEN T

SIDE-HILL

‘Water or ccw

original ground

INCISED

Water or ccw

Cross-Valley
Side-Hill
X Diked

Incised (furm complelion pplimal)
_ Combinalion Incised/Diked

Embankment Height
Pool Area 17.5

35 feet Embankment Material Tmpervious Fill

acres Liner _No liner present

Current Frechoard

Fi

teet  Liner Permeability  NA

EPA Form XU XXX, Jan 08



TYPE OF OUTLET {Mark all that apply)

Upen Cl‘lal‘lllel Spi]lwa}f TRAPEZOIDAL TRIANGULAR
Trape zoidal Top Width Top Width
Triangular . = S
Depth
Rectangular e i ™
Irregular Bottom
Width
dcp!h , RECTANGULAR IRREGULAR
hmmrp {or average) width Average Widh
top width I Depth '
—— “—
Width
X QOutlet

316 inside diameter
Varies: Sce Below.

Material Inside | Diameter

corrugated metal
welded steel
X concretg
_plastic (hdpe, pve, etc.)
other (specify}

Is water flowing through the outlet? YES X NO

No Qutlet

Other Type of Qutlet (spccity)

The Impoundment was Designed By Sargent & Lundy

EPA Form JOUG-XXK, Jan 08



Has there cver been a failure at this site? YES X NO

If So When?  February 1995

If So Plcase Dcesceribe :

The execulive summary of & failure analysis completed by Woodward-Clyde Consultants,
describes-the fallure-asfollows;,——— "
YFhe-shdevecurredhnFebruary 1995 orrtheash pormd-south-dikeoveradistanceof about 500
Tineal feet af 2 Iocation where the dike 18 The (allest 155 11 and crossed wformmer creek. The dike
was constructed in two phases; a 35 ft high compacted clay dike built in 1969, and a 20 ft high
"raise” constructed in 1989 on the upstream slope of the older dike. The 1989 raise consists of
Lwo malerials: 1) haliom ash placed underwater extending 1o the creast of the older dike, and
Zeompected clay above the botlom ash exlending to the current erest. A former haul road
Torsistng ot e treated botormashrand gravetexistngas tecrestof the old dike and s

hydraulically connected to the boltom ash Till. Both clay dikes were well compacied; the
bottom ash 1s very loose due to underwater placement.... The overall slide consists of two
portions: shallow and deep,"

Fhe-elevattonafthefatted nortion-of the-embankment-wastowered-to elevation 434 feel and an
intermediate dike builtto relieve pressure. Construction of the intermediare dike separated the
secondary tly ash pond from the primary ash impoundment.

EPA Form XEXX-XXX, Jan 09 =



Has there ever been significant seepages at this site? YES NO

If So When?

IF So Please Describe:

EPA Form XXXX-XXX, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES

NO

N/A

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



US Environmental

Coal Combustion Dam [nspeclion Checklist Form Protection Agency 1\_?2 |
Site Name: Baldwin Energy Complex Crate: 524411
Unit Name: lntermediate Pond Operator's Name: Dynergy Midwest Generation, Inc
Unit 1.0.: Hazard Potential Classification” Hian Significant Loyl
Inspector's Name: Patrick J. Harrison, P.E. and Doug P. Simon, P.E.
Check the appropriale box belgw. Provide comments when appropriate. If nol applicable or nol avallable, record “NIA"._Any unusual conditions or
MM;JJ snould ha ru:dnd i the WMMME swl.run Fnr l!rgg.ﬂgﬁ Lmlz.ﬂ""m!%_am_ﬂ; EbEd'ﬂlS!E may be used for different
il T y o applie
‘r’E.-s N Yes No
1. Freguency of Company's Dam Inzpections? Yieekhy 18. Sleughing of Dulgng on Slopes? v
2. Ponl glevalion (Operaled records? 3940 19. K4Rpor 2rosina of siope delanaration ? ¥
3. Decarnt inlet elevalion (oporate feconds )t 3494 0 20, Decant Fipes See MNole Below
4. Gpon channel cpillway alavalion (operator records]? 398.9 Iz water entening nkel. but not exiting cutlet?
5. Lowst dam cras! efevation (operator reco s ? 4000 Is water exiling cullet, but nod entenng inlel?
G. If inzinumentalion is presanl, aee readings

tecoided [operater cecords)? BEinstEexRngiculeiowingicleaty

. it decpage (specify loeafian, if serpage carres fnes,
g 5 - b
7. ls he embankment curréntly under construclion J - U

B. Foundalion preparation [remewe vegetalion shumps, /

"
topssil if area whara embankment Al wll b€ placed)? g VR

H. Traas aiowing on embankmen? (IF 53, ind cate
laraest diameter balaw)

At isalated peinls on embankment slopos?

<N

10, Cracks of SCarps an oregl? ‘f At mptural hillside in the embankmant arga?

11. |s there significant seftlernent along Lha sraat? 9"‘ Ower widespread amcas” f

12 Are decant irasheacks cear and o plage? 4 From downsiraam foundatbon ara® "
13. Degressians or sinkholes in falings surtace or { "Bails® benealh stream or ponded water? J

whirpool inhe pool area”

14 Clagaad epllways, groon af dnerson diches? " Argund the guigide of the dacanl pipa? ‘o(
15 Are apillysay or dich linings delerarated? ¥ | 22. Surface wiovemenls m valley botlom or on hillsige? ¥
16, Are autlels at dacant or underdraing blocked ? Spe Mute Below | 29 wgrer againg! downstream ioe? /

17. Cracks or s&arps on slopas? ¥ | 24, Were Photos taken during the dam inspacion? v

Major adverse changes in thesa items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
wvolume, etc.} in the space below and on the back of this sheet

Inspection Issue # Comrments
9. Largest tree diameter noted was approximately 3 inches.

T16/20. Quilet not accessible due 1o dense vegetation.
2t Embankments reportedly designed as flow-through filtratiom

L P RN PPN P I EA N R Fa Lo PV | IO R PSS SRS LN N
structures. paseda onrvisuarestimates400-ganonsperminute aiscnarge—

EPA FORM -Xx2x
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U. S. Environmental Protection Agency

Q)
%’qﬁ mlnﬁ'crtp
Coal Combustion Waste (CCW)
Impoundment Inspection
lmpoundment NPDES Permit 4 _ Not Provided ~ INSPECTOR_Patrick 1. Harrison, P.E.
Date _May 24, 2011 - Doug . Simen, P.E,

[mpoundment Name  Intermediate Pond

[mpoundment Company _Dynergy Midwest Generation, Ing

EPA Region rvion WV

State Agency (Field Office) Addresss inofs Det ; ; »
_ Springfield, Illinois

Name of [mpoundment  Intermediatc Pond

{Report cach impoundment on & scparate fonn under the same Impoundment NPDES

Permit numbcr)

New X  Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: __ Clarification of water prior to discharge.

Nearcst Downstream Town: Name _ Evansville
Disiance from the impoundinent ____ Approximately 7.5 miles

[mmpoundment

Location: Longitude 89  Degrees 52  Minutes __ 38  Seconds
Latitude _ 38 Degrees []  Minutes 27 Seconds
State [linois Counly Randolph

Does a stale agency regulate this impoundment? YES X NO

If So Which State Agency”?_ The Illinois Depariment of Natural Resources regulates the
discharge of water (NPDES Permir),

EPA Form JOUKX-XAX, Jan 02



HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Fajlure or misoperation of
the dam results in no probable loss of human life or economic or cnvironmental
Josses.

X  LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses, Losses are pnncipally
limited 10 the owner's property.

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard poteniial classification are those dams where failure or misoperation results
in no probuble loss of human lile but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural arcas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
polential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Failurc of the dam would not result in probable loss of life ang cconomic and
environmental damages would principally limited to the owner's

EPA Form XXX X-XXX_ Jan 0% i



CONFIGURATION:

CROSS-YALLEY

INPOUNDMENT

SIDE-HILL

DIKED

Water or cow

original ground

INCISED

Water or ccw

Cross-Valley
Side-Hill
Dnked
_ Incised (furm completion oplional)
¥  Combination Incised/Diked
Embankment Heighi 19
Pool Areu 2
Current Freecboard 1.7

feet

feet

EPA Form JOUO6- 300K, Jan 09

Embankment Material Linknown

acres Lincr No liner present

Liner Permeability  Unknown




TYPE OF QUTLET (Mark all that apply)

X __ Open Channel Spillway =~ QR ARIANCULAR
X Trapezoidal Top Width Top Width
Triangular ; ¥ =
Rectangular " v
Irregular T
Width
Lﬂ dﬂpth . BECTANGLULAR IRREGULAR
75 fi bottom {or average) width Average Width
100 fitop width m—— I N
e
Width
X Qutlet

r
30 inside diameter
Varics: See Below.
Matcrial Inside | Diameter
X corrugated metal
~ welded steel
concrete !

plastic (hdpe, pve, ctc.)
other {specify)

Is water Mlowing through the outlet?  YES NG

The outlet structure was not accessible due to heavy vegetation.

No Outlet

X  Other Type of Qutlet (specify) The embankment is reportedly designed as a "flow-
through" embankment and approximatcly 400 gpm
was observed flowing through the embankment

The Impoundment was Designed By

Sargent and Lundy

EPA Form XXXX-XXX, Jan 09



Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at this site? YES X NO

If So When?

IF So Please Describe:

The embankment is reportedly designed as a 'flow through' dam.

EPA Form XXXX-XXX, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES NO N/A

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



U Envirgnmental

Cuoal Combustion Dam Inspaction Checklist Form Mraotaction Agency hgi )
Site Name: Baldwin Energy Complex Date: 5/24/11
lUnit Name: Final Pand Operator's Name: Dynergy Midwest Generation, Inc
Unit |.D: Hazard Potential Classification: High Significaf  Low
lnspectors Name: Patrick ). Harrison, P.E. and Doug P. Siman, PE.
Check the appropriate box below, Provide comments wun anummsgwmwﬂmmmmﬁwmﬂmﬁ
: : c i : ad amba separate checklists may be used for different
gm_@_qgc.mnu.:ﬁa‘; It_ﬁpﬂgm forms are used dan;ul_t gpm:uma g arga that the form annllas i0 in comments.
Yes Mo Yes Mo
1. Frequency of Company's Dam Inspectiona” Waekly 18. Sloughing ot bulging on slopas?
2. Paod alavation (aperator rasords)? pele e 18, Maor erosion of slope deteripration®
3 Decant intel elevation (nperator recordsi? JH2.7 20. Docan! Fipes. Scc Mok Below
4_Crpen channel spillway elevalian [cpertor records? 3043 I& walar enlaring inlcl, but net exiting oullet?
5. Lowest dam crast clevalian [eperaton resesy? 98 0 1§ water exiling owlet, but ngl enierng inlet?®
& If mgtrumentation is present, are roadings

T e e Is waler exiling aulfct fuwing clear?

v
i
7. Is {he embankment currently under construclion? i;aiﬁ‘::gi?n;f;aﬁ;:hrm 'L:EE;I::?GB i -
¥
f,_
p
¥

NS

: 7
tapsoil in area where embankmant fill will ba placed)? it LI

&, Foundation preperation (remave vegetalion, stumps. /

B. Trees geowing cn emtrankment? [If 5o, indicale

T -
lataast dametar below} Al 1solabed polnts onembankment sfopes

10. Cracks or SCarps on crasty At natural h:liside i the embankment arga?

11 Is\here sigrificanl seflement alang 1he crest? Creer widespread areas?

12. Ara dacant frashracks clear and in place? From downgiream foundahon area™

whitlpaotin the pont srea? “Bails™ baneath straam ar pandad water?

14, Claggad spillways, grain or diversian difches? Argund the gulzside of the docant pipe?

v
¥
d
1. Depressions or sinkhgles in tailings surface ar J
v
+

15. Are splihway or gilch lindngs deteagraled? 22 Surface movements in valley betlom or on hellsida??

16, Awe aullels of decand or underdrains blocked? Seg Wote Bolow 23. Watar against downatream 1oe ?

17. Cracks or scarps on slopes? ¥ | 24. wiore Prelos taken dunng Ihe dam mspectian?

Major adverse changes in these items could cause instability and shaould be reported for
further evaluation. Adverse conditions noted in these items should normally be described {extent, location,
volume, etc.) in the space below and on the back of this sheet.

[nspection |ssue # Commenls
9. Largest tree diameter noted was approximately 18 inches.

16/20. Outlet not accessible due 10 dense vegetation.

EPA FORM 200X
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U. 5. Environmeantal Protection Agency

L]
AGEWEY

_gﬂ..lluj:II.-..n;,.._.I
Ty

+ A
A ot
Coal Combustion Waste (CCW)
Impoundment Inspection
Impoundment NPDES Permit#  Not Provided INSPECTOR _Patrick 1. Harrison P T
Date _May 24, 2011 . Doug P. Simon, P.E.

Impoundmenl Name  Final Pond

Impoundment Company _Dynergy Midwest Generation, Inc.

EPA Regiun Mi[)n L

State Agency (Field Oflice) Addresss _Tl]inois Department of Natural Resources
_Springfield, [llinois

Name of Impoundment  Final Pond 3

(Report cach impoundment on a separate form under the same Impoundment NPDES

Permnit number}

New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundiment? X

IMPOUNDMENT FUNCTION: _ Clarification of water prior to discharge,

MNearcst Downstream Town @ Name  Evapsville

Distance from the impoundment Approximately 7.5 miles

[mpoundment

[.ocation: Longitude 89  Degrees 52 Minutes 4] Seconds
Latitude 38  Degrees 11 Minutes 25 Seconds
State [linois County Randolph

Does a state agency regulate this impoundment? YES X NO

If So Which State Agency? The [llinois Department of Natural Resources regulates the
discharge of water (NPDES Permit).

EPA Form RX006-KXE, Jan 09



HAZARD POTENTIAL (In the event the impoundment should fail, the
following would oceur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or cconomic or envirgnmental
lasses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human lifc and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

X SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where {aillure or migoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lif¢line facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas bul could be located in arcas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
polential classification are those where failurc or misopcration will probably cause
loss of human lifc.

DESCRIBE REASONING FOR HAZARID RATING CHOSEN:

Potential (ailure of the impoundment embankment could result in
stgmificant environmental impacts to areas outside of Utility owned property.

EFA Form XXXX-XXX, Jan -



CONFIGURATION:

CROSS-VALLEY

IMPOUNDNENT

SIDE-HILL

DIKED

‘Water or ccw

- ~ Height
original ground

INCISED

Water or ccw

Cross-Valley
Side-1ill
ked

[ngised (form complation optional)
X __ Combination [ncised/Diked

Embankment Height 23
Paol Area 2

feet

Currcnt Freeboard 1.7

feet

EPA Farm XKXE-XXX Jan 09

acres  Lincr _ No liner present

linbankment Material Unknown

Liner Permeability  Unknown




TYPE QF QUTLET {Mark all that apply)

X D]]en Chaﬂﬂel Spl"“’ﬂ}" TRAPEZOIDAL TRIAMGLL.AR
X Trapczaidal Lo Widal Tap Wid
Triangular s . g —
Rectangular Y e
_ . ___lrregular harann
Ve idih
& dcpth i RECTANGULAR IRRTLLT.AR
90 ft bottom (or average) width Averape Widih
130 fttop width e
: -

Width

X Qutlet

30 1nside diameter
Varics: See Below.

Malerial Inside | Biameler
X cormugated metal
welded steel
concrete
_ plastic {hdpe, pve, ete.)
other (specity)

Is water flowing through the outlet?  YES - NO

The outlel structure was not accessible due to heavy vegetation,
No Outlet

X Other Type of Qutlet (specify) The cmbankment is reportedly designed as a "flow-
through” embankment and approximatcly 400 to 800
gpm were flowing through the embankment.

The Impoundment was Designed By

Sargent & Lundy

EPA Form XXXX-XXX, Jan 04



Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at this site? YES X NO

If So When?

IF So Please Describe:
The embankment is reportedly designed as a 'flow through' dam.

EPA Form XXXX-XXX, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES NO N/A

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09
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Dam Inspection Report

Name of Dam Baldwin Enerqy Complex Ash Ponds Dam ID No. MN/A

Permit Number N/A Class of Dam N/A
Location Section Township Range
Owner Dyneqgy Midwest Generation 618-785-2294

Name Telephone Number (Day)
10901 Baldwin Rd 618-785-2228

Street Telephone Number (Night)
Baldwin, IL 62217 County Randolph / St Clair
City Zip Code

Type of Dam Homogeneous Earth Dams

Type of Spillway Drop Inlets

Date(s) Inspected February 20, 2009

Weather When Inspected Sunny

Temperature When Inspected 35 degrees F

Pool Elevation When Inspected

Tailwater Elevation When Inspected NA

Inspection Personnel:

S WOWEG Kenneth M Berry, P.E. Sr Proj Engr (URS)
S ¢ Name Title

Lo -I-'.: UU$2 0, 0i8

T ° REGISTCLID ~ . , . .

™ o FPAOFESSIONAL . o Phil L. Morris, P.E. _Environmental Professional

ENCHNEES w 11 Name Title
M BL

Fp P Caae Ll A
fff!é;; GF i | \?{...-. .?‘_"'
IR oo foq :
Name Title
Professional Engineer's Seal Name Title

The Department of Matural Resources is requesting information that is necessary 1o accomplish the statutory purpose as oullingd under the River,
Lakes and Streams Acl. 615 ILCS 5. Submittal of this information is REQUIRED. Fadlure lo provide the required information could resull in the
inRtiation of non.-compliance procedures as oullned in Section 3702, 160 of the "Rules for Construction and Maintenance of Dams.



NE -

GG -

MM -

I -

EC -

QB -

NA, -
NI -

CONDITION CODES

No evidence of a problem
Good condition

ltem needing minor maintenance andfor repairs within the year, the
safety or integrity of the item is not yet imperiled

ltein needing immediate maintenance to restore or ensure its safety
or integrity

Emergency condition which if not immediately repaired or other
appropriate measures taken could lead to failure of the dam
Condition requires regular chservation to ensure that the condition
does not become worse

Mot applicable to this dam

Mot inspected -list the reason for non-inspection under deficiencies

Vegetation needs to be cut and periodic inspections are recommended.
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SUMMARY OF MAINTENANCE DONE AND/OR

REPAIRS MADE SINCE THE LAST INSPECGTION

DATE OF PRESENT INSPECTION February 20, 20049

DATE OF LAST INSPECTION

1. EARTH EMBANKMENT DAMS

2. CONCRETE MASONARY DAMS

3. PRINCIPAL SPILLWAY

4. QUTLET WORKS

5. EMERGENCY SPILLWAY
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Owner's Maintenance Statement

b , owner of Raldwin PS Ash Dispusal Cormplex dam,

Dam |ldentification Mumber . in Randolgh County,

am maintaining the dam in accordance with the accepted maintenance plan

which is part of Permit Number

Signature

Dale
Owner's Operation and Maintenance Plan Statement

i, , Ownetr of Dynegy PS Ash Digposal Cornplex dam,

Bam |dentification Number . in Randolph County,

have reviewed the operation and maintenance plan including the Emergency

Action Plan (EAP}, which is part of Permit Number

| [] have anclosed the appropriate revisions or

[ ] have determined that no revisions to the plan are necessary.

Signature

Date

Tee Deparmem of Melaral Rasauiens 5 reguastird eife s IA0n Necessany 10 ascomplish tho sl y purpesss &8 nuthngd urdar
tha Brwar, Lakes and Sucans Al 84% L C5 5 Sub=stal of ts informabon s REQUIRED. Failure ko greade |ne recured in'ormalan
covalz TesElin Iec v ialice o noo-cenpkarce arocedares as oullieeyd n Seclidsn ITE21ED af e Hglas [ Conclrettion and Maintenarca
al Daurs.”



Dam Inspection Report
Name of Dam Baldwin Energy Complex Ash Ponds Dam ID No. N/A

Permit Number N/A Class of Dam NIA
Location Section Township Range
Owner Dynegy Midwest Generation 618-785-2294

Name Telephone Number (Day)
10901 Baldwin Rd 618-785-2228

Street Telephone Number (Night)
Baldwin, IL 62217 County Randolph
City Zip Code

Type of Dam Homogeneous Earth Dams

Type of Spillway Drop Inlets

Date(s) Inspected March 24, 2010

Weather When Inspected _Sunny

Temperature When Inspected 50 degrees F

Pool Elevation When Inspected___+/- 430 secondary ash pond, +/- 450 primary

Tailwater Elevation When Inspected NA

Inspection Personnel:
Wi,

S oA Kenneth M Berry, P.E. Sr Proj Enar (URS)
\‘-:h "*""" b *‘E’:‘_:" s, Name Title

Phil L. Morris, P.E.
Mame

Environmental Professional
Title

Dominic Wright, P.E. Plant Engineer

Name Title

Professional Engineer's Seal Name Title

The Deparimant of Matural Resources is requasting information 1

Lakes and Streams Act. 615 ILCS 5. Submittal of this information
initiation of non.-compliance procedures as outlined in Section 3702.

hat is necessary lo accomplish the statutory purpose as outlined under the River,
i REQUIRED. Failure to provide the requered information could result in e
180 of the “Rules for Construction and Maintanance of Dams.



CONDITION CODES

NE - No evidence of a problem
GC - Good condition

MM - ltem needing miner maintenance and/or repairs within the year, the
safety or integrity of the item is not yet imperiled

I - ltem needing immediate maintenance te restore or ensure its safety
or integrity

EC - Emergency condition which if not immediately repaired or other
appropriate measures taken could lead to failure of the dam

OB - Condition requires regular observation to ensure that the condition
does not become worse

NA - Not applicable to this dam

NI- Notinspected -list the reason for non-inspection under deficiencies

Vegetation needs to be cut and periodic inspections are recommended.
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SUMMARY OF MAINTENANCE DONE ANDYOR

REPAIRS MADE SINGE THE LAST INSPECTION

DATE OF PRESENT INSPECTION Maich 24, 2010
DATE OF LAST INSPECTHOM February 20 2009
1. __EARTH EMBANKMENT DAMS

Nane

2. CONCRETE MASONARY DAMS

3. PRINCIPAL SPILLWAY

4. OUTLET WORKS

5. EMERGENCY SPILLWAY
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Owner's Maintenance Statement

i, _owner of Baldwin PS Ash Disposal Comeles dam,

Dam |dentification Mumber ,in Randolph County.
am maintaining the dam in accordance with the accepted maintenance plan

which is part of Permit Number

Signature

Date
Owner's Operation and Maintenance Plan Statement

I pwner of Dynegy PS Ash Dispesal Complex darm,

1

Dam Identification Number . in Randolgh County,

nave reviewed the operation and maintenance plan including the Emergency

Action Plan (EAP), which is part of Permit Nurmber

1 [] have enclosed the appiopriate revisions or

(] have determined that no revisions to the plan are necessary.

Signalture

Date

[le Depacimiend of Halaral ResouiGes is requisiera e align a1 18 necessdary 1o accomphsh Ine slatutory ooipoies as culkred ynger
e Roer Laves and Siemaes A0l BV L 05 5 Subimtal nf this irformealion & REQUIRER iature 1o promdy the ragiarad inkamacon
coed 1z 1 1P sl LGN R VGR-COM IR eE pOTedL e kS GUlines nteation B02 162 ol the Rates 2 Cansiputic zad Maintenance
ol ks ©
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(_',1\\) GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA

Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

1 5/24/11
Direction Photo
Taken:

Northwest
Description:

Downstream slope and crest
of the Ash Pond Dike which
retains the water that forms
the Intermediate Pond.

Photo No. Date:
2 5/24/11

Direction Photo

Taken:

Northwest

Description:

Downstream slope of the
Ash Pond Dike.




c,ﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

3 5/24/11
Direction Photo
Taken:

South
Description:

Seepage from the
downstream slope of the Ash
Pond Dike.

Photo No. Date:
4 5/24/11

Direction Photo
Taken:
Southeast

Description:

Surface grouting/concrete
along the downstream slope
of Ash Pond Dike. Seepage
present beneath the surface
grouting in several locations.
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c,ﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.

Baldwin, Illinois 01.0170142.30
Photo No. Date:
5 5/24/11

Direction Photo
Taken:
South

Description:
Seepage beneath the surface
grouting on Ash Pond Dike.

Photo No. Date:
6 5/24/11

Direction Photo
Taken:
West

Description:
Valley slope along the Final
Pond.
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G1\) GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG
Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30
Photo No. Date:
7 5/24/11
Direction Photo
Taken:
Southwest
Description:
Upstream slope of the Final
Pond.
ﬂ Photo No. Date:
8 5/24/11
w Direction Photo
Taken:
: South
=
U Description:
Upstream slope of the Final
m Pond.
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c,ﬁ GZA GeoEnvironmental, Inc.

PHOTOGRAPHIC LOG

Client Name: U.S. EPA

Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:
9 5/24/11

Direction Photo

Taken:

West

Description:

Upstream slope and decant
structure of the Final Pond.

Photo No. Date:
10 5/24/11

Direction Photo

Taken:

South

Description:

Crest and downstream slope

of the Final Pond.




c,ﬂ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG
Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30
Photo No. Date:
11 5/24/11
Direction Photo
Taken:
South
Description:
Downstream slope of the
Final Pond.
a Photo No. Date:
12 5/24/11
m Direction Photo
Taken:
} North
=
U Description:
Downstream slope of the
m Final Pond.




c,ﬁ} GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

13 5/24/11
Direction Photo
Taken:

Northwest
Description:

Riprap on downstream slope
of the Final Pond.

Photo No. Date:
14 5/24/11

Direction Photo

Taken:

Southwest

Description:

Seepage on downstream
slope of the Final Pond.

-
<
LLI
>3
-
O
O
o
L
=
—
L
O
od
<
<
o
L
2
-




c,\} GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

15 5/24/11
Direction Photo
Taken:

Northeast
Description:

Gravel lined drainage ditch
on downstream slope of the
Final Pond.

Photo No. Date:
16 5/24/11

Direction Photo
Taken:
Northeast

Description:
Platform and decant
structure for the Final Pond
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a\\ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

17 5/24/11
Direction Photo
Taken:

Northeast
Description:

Decant structure of the Final
Pond showing the decant
pipe appears to be nearly at
capacity.

Photo No. Date:
18 5/24/11

Direction Photo
Taken:
West

Description:
Crest of the Settling Pond
Dike.
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G1\) GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG
Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30
Photo No. Date:
19 5/24/11
Direction Photo
Taken:
Northwest
Description:
Crest of the Settling Pond
Dike.
ﬂ Photo No. Date:
20 5/24/11
m Direction Photo
Taken:
} East
=
U Description:
Crest of the Settling Pond
m Dike near the overflow
ﬂ section.




c',f\‘. GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

PhOtO No. Date:

21 5/24/11
Direction Photo
Taken:

Southwest
Description:

Upstream slope of the
Intermediate Pond

Photo No. Date:
22 5/24/11

Direction Photo

Taken:

Northeast

Description:

Upstream slope of the
Secondary Pond
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aﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

23 5/24/11
Direction Photo
Taken:

Southwest
Description:

Upstream slope of the Ash
Pond Dike as seen from
Secondary Dike

Photo No. Date:
24 5/24/11

Direction Photo

Taken:

Northwest

Description:

Crest, upstream and
downstream slope of the
Secondary Dike
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a\\ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex
Baldwin, lllinois

Project No.
01.0170142.30

Photo No. Date: |
25 5/24/11

Direction Photo

Taken:

North

Description:
Upstream slope of the
Secondary Pond

Photo No. Date: P

26 5/24/11
Direction Photo
Taken:

South
Description:

Upstream slope of the
Secondary Dike.
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c',f\. GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

27 5/24/11
Direction Photo
Taken:

East
Description:

Upstream slope of
Secondary Pond

Photo No. Date:
28 5/24/11

Direction Photo

Taken:

East

Description:

Upstream slope of the
Secondary Pond
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c,ﬁ GZA GeoEnvironmental, Inc.

PHOTOGRAPHIC LOG

Client Name: U.S. EPA

Site Location: Baldwin Energy Complex
Baldwin, Illinois

Photo No. Date:

29 5/24/11
Direction Photo
Taken:

East
Description:

Discharge pipe for Bottom
Ash Process water from the
northern part of the Primary
Fly Ash Pond to the
Secondary Pond.

Photo No. Date:
30 5/24/11

Direction Photo

Taken:

South

Description:

Discharge pipe for Bottom
Ash Process water from the
northern part of the Primary
Fly Ash Pond to the
Secondary Pond.

Project No.
01.0170142.30




c,\} GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

31 5/24/11
Direction Photo
Taken:

East
Description:

Upstream slope of the
Secondary Pond

Photo No. Date:
32 5/24/11

Direction Photo

Taken:

East

Description:

Downstream slope of the
southern embankment of the
Secondary Fly Ash Pond.
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c,ﬁ} GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA

Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

33 5/24/11
Direction Photo
Taken:

East
Description:

Conditions at the
downstream toe of the
southern embankment of the
Secondary Fly Ash Pond.

Photo No. Date:
34 5/24/11

Direction Photo

Taken:

East

Description:

Downstream slope and toe of
the southern embankment of
the Secondary Fly Ash Pond.




a\\ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

35 5/24/11
Direction Photo
Taken:

East
Description:

Downstream slope and toe of
the southern embankment of
the Secondary Fly Ash Pond.

Photo No. Date:
36 5/24/11

Direction Photo

Taken:

Northwest

Description:

Downstream slope and crest
of Intermediate
Embankment.
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a\\ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:
37 5/24/11
Direction Photo

Taken:
Northwest

Description:
Downstream slope and crest
of the Intermediate
Embankment.

Photo No. Date:
38 5/24/11

Direction Photo
Taken:
Northwest

Description:
Downstream slope of the
Intermediate Embankment
showing an area that had
been armored with riprap.
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c',f\‘. GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

PhOtO No. Date:

39 5/24/11
Direction Photo
Taken:
Northwest -
Description:

Downstream slope and crest
of the Intermediate

Embankment.
a Photo No. Date:
40 5/24/11
m Direction Photo
Taken:
} Southwest
—t
U Description:
Downstream slope and toe of
m the northern embankment of
q the Secondary Fly Ash Pond




a\\ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

41 5/24/11
Direction Photo
Taken:

Northeast
Description:

Downstream slope and toe of
the northern embankment of
the Secondary Fly Ash Pond.

Photo No. Date:

42 5/24/11 $
Direction Photo .'.
Taken: |
East ; |
Description:

Scarp on downstream slope
of the Northern Dike.
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c,ﬁ} GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

43 5/24/11
Direction Photo
Taken:

East
Description:

Scarp on downstream slope
of the Northern Dike.

Photo No. Date:

44 5/24/11
Direction Photo #
Taken: |
Southeast
Description:

Scarp on downstream slope
of the Northern Dike.
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a\\ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

45 524/11 | &
Direction Photo A
Taken:
Northeast o
Description:

Downstream slope and toe of
the northern embankment of
the Secondary Fly Ash Pond.

Photo No. Date:
46 5/24/11

Direction Photo

Taken:

Northeast

Description:

Downstream slope and toe of
the northern embankment of
the Secondary Fly Ash Pond.
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qﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30
Photo No. Date:
47 5/24/11

Direction Photo
Taken:
East

Description:

Crest and upstream Slope of
the southern embankment of
the Secondary Fly Ash Pond.

Photo No. Date:
48 5/24/11

Direction Photo
Taken:
East

Description:

Crest and upstream slope of
the Secondary Fly Ash Pond
in the area of the 1995
Failure.
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c,ﬁ GZA GeoEnvironmental, Inc.

PHOTOGRAPHIC LOG

Client Name: U.S. EPA

Site Location:

Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

49 5/24/11
Direction Photo
Taken:

North
Description:

Downstream slope of the
southern embankment of the
Secondary Fly Ash Pond.
Looking up slope in the area
of the 1995 Failure.

Photo No. Date:
50 5/24/11

Direction Photo

Taken:

Northeast

Description:

One of several decant pipes
used to transport water from
the southern portion of the
Primary Fly Ash Pond to the
Secondary Fly Ash Pond.




GW GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

51 5/24/11
Direction Photo
Taken:

Northeast
Description:

Decant pipe transmitting
water from the Primary Fly
Ash Pond to the Secondary

Fly Ash Pond.
a Photo No. Date:
52 5/24/11
“ I Direction Photo
Taken:
} Southwest
=
U Description:
One of several discharge
z pipes from the Primary Fly
Ash Pond into the Secondary
q Fly Ash Pond.
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c',ﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA

Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

53 5/24/11
Direction Photo
Taken:

Southeast
Description:

Discharge pipe from the
Secondary Fly Ash Pond into
the Secondary Pond.

Photo No. Date:
54 5/24/11

Direction Photo
Taken:
Northeast

Description:

Upstream slope and decant
structure in the Secondary
Fly Ash Pond




a\\ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

55 5/25/11
Direction Photo
Taken:

Southwest
Description:

Downstream slope of the
eastern embankment of the
Primary Fly Ash Pond.

Photo No. Date:
56 5/25/11

Direction Photo

Taken:

Southwest

Description:

Downstream slope of the
eastern embankment of the
Primary Fly Ash Pond.

-
<
LLI
>3
-
O
O
o
L
=
—
L
O
od
<
<
o
L
2
-




c,zh GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, Illinois 01.0170142.30

Photo No. Date:

57 5/25/11
Direction Photo
Taken:

South
Description:

Downstream slope of the
eastern embankment of the
Primary Fly Ash Pond.

i x{'u ‘. ik e L » A oA L AR g
SR TR ; s A L
Photo No. Date:
58 5/25/11
Direction Photo
Taken:
West J
..)'
Description:

Crest and upstream slope of
the southern embankment of
the Primary Fly Ash Pond.
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aﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

59 5/25/11 -
Direction Photo
Taken: .
East
Description: e : ! . . -

Toe and downstream slope
of the northern embankment
of the Primary Fly Ash Pond.

Photo No. Date:
60 5/25/11

Direction Photo

Taken:

West

Description:

Toe and downstream slope
of the northern embankment
of the Primary Fly Ash Pond.
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qﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30
Photo No. Date:
61 5/25/11

Direction Photo
Taken:
West

Description:

Crest of the northern
embankment of the Primary
Fly Ash Pond.

Photo No. Date:
62 5/25/11

Direction Photo
Taken:
West

Description:

Toe and downstream slope
of the northern embankment
of the Primary Fly Ash Pond.
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c,ﬁ GZA GeoEnvironmental, Inc.

PHOTOGRAPHIC LOG

Client Name: U.S. EPA

Site Location: Baldwin Energy Complex
Baldwin, Illinois

Project No.
01.0170142.30

Photo No. Date:

63 5/25/11
Direction Photo
Taken:

Southeast
Description:

Crest of the northern
embankment of the Primary
Fly Ash Pond.

Photo No. Date:
64 5/24/11

Direction Photo

Taken:

South

Description:

Crest and upstream slope of
the northern embankment of
the Primary Fly Ash Pond.




c,ﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, Illinois 01.0170142.30

Photo No. Date:

65 5/25/11
Direction Photo
Taken:

Northeast
Description:

Crest and upstream slope of
the southern embankment of
the Primary Fly Ash Pond.

Photo No. Date:
66 5/25/11

Direction Photo

Taken:

North

Description:

Upstream slope of the
Primary Fly Ash Pond.
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c,i{‘-. GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.

Baldwin, lllinois 01.0170142.30
Photo No. Date: -
67 5/25/11 o

Direction Photo
Taken:
Southwest

Description:
Downstream slope of the
western embankment of the
Primary Fly Ash Pond.

Photo No. Date:
68 5/25/11

Direction Photo

Taken:

North

Description:

Crest and upstream area of
the western embankment of
the Primary Fly Ash Pond.
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c,zh GZA GeoEnvironmental, Inc.

PHOTOGRAPHIC LOG

Client Name: U.S. EPA

Site Location: Baldwin Energy Complex
Baldwin, Illinois

Photo No. Date:

69 5/25/11
Direction Photo
Taken:

West
Description:

Decant from the northern
portion of the Primary Fly
Ash Pond.

Project No.
01.0170142.30

Photo No. Date:
70 5/25/11

Direction Photo

Taken:

Southeast

Description:

Interior berm in Primary Fly
Ash Pond separating the
northern and southern
portions.
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a\\ GZA GeoEnvironmental, Inc.

PHOTOGRAPHIC LOG

Client Name: U.S. EPA

Site Location: Baldwin Energy Complex
Baldwin, lllinois

Project No.
01.0170142.30

Photo No. Date:

71 5/25/11
Direction Photo
Taken:

South
Description:

Intermediate pump station
for the fly ash process water.

Photo No. Date:
72 5/25/11

Direction Photo

Taken:

South

Description:

Transport pipes for fly ash
process water.




c',f\. GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, lllinois 01.0170142.30

Photo No. Date:

73 5/25/11
Direction Photo
Taken:
West
.f‘,
Description:

One of several discharge
lines into the bottom ash
(northern) area of the
Primary Fly Ash Pond.

Photo No. Date:
74 5/25/11

Direction Photo

Taken:

Northwest

Description:

Several discharge lines into
the bottom ash processing
area of the Primary Fly Ash
Pond.
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a\\ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex
Baldwin, lllinois

Project No.
01.0170142.30

Photo No. Date:

75 5/24/11
Direction Photo
Taken:

Southwest
Description:

Crest and upstream slope of
the Ash Pond Dike.

Photo No. Date:
76 5/24/11

Direction Photo

Taken:

South

Description:

Crest and upstream slope of
the Ash Pond Dike.
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c,ﬁ GZA GeoEnvironmental, Inc. PHOTOGRAPHIC LOG

Client Name: U.S. EPA Site Location: Baldwin Energy Complex Project No.
Baldwin, Illinois 01.0170142.30

Photo No. Date:

77 5/24/11
Direction Photo
Taken:

West
Description:

Decant structure of the
Intermediate Pond.
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REFERENCE LIST
BALDWIN POWER STATION

Sargent & Lundy Engineers. “Ash Pond Outfall Structures, Baldwin Power Station,
Illinois Power Company, Baldwin, Illinois.” Drawing No. E-BAL1-B60. Dated January
16, 1967.

Sargent & Lundy Engineers. “Ash Pond Dike; Sheet 1.” Drawing No. E-BAL1-B37.
Dated March 16, 1967.

Sargent & Lundy Engineers. “Ash Pond Dike; Sheet 2.” Drawing No. E-BAL1-B38.
Dated March 16, 1967.

Sargent & Lundy Engineers. “Ash Pond Dike; Sheet 3.” Drawing No. E-BAL1-B39.
Dated March 16, 1967.

Sargent & Lundy Engineers. “Ash Pond Dike; Sheet 4.” Drawing No. E-BAL1-B40.
Dated March 16, 1967.

Illinois Power Company, Decatur. “Miscellaneous Details of Intermediate Embankment,
Vertical Extension of Intermediate Embankment, Baldwin Power Station.” Drawing No.
E-BAL1-C122. Dated July 22, 1999.

Illinois Power Company, Decatur. “Site Plan, Secondary Ash Pond Storm Water Dike
and Detention Basin, Baldwin Power Station.” Drawing No. E-BAL1-C50. Dated
October 31, 1996.

Illinois Power Company, Decatur. “Details For Secondary Storm Water Dike, Baldwin
Power Station.” Drawing No. E-BAL1-C51. Dated November 4, 1996.

Illinois Power Company. “Preliminary Secondary Ash Pond Redirection, Baldwin Power
Station.” Drawing No. CE-BAL1-C31. Dated June 11, 1996.

Illinois Power Company. “Preliminary-Typical Sections Secondary Ash Pond Dam
Structure, Baldwin Power Station.” Drawing No. CE-BAL1-C30. Dated June 10, 1996.

Illinois Power Company, Decatur. “Preliminary Ash Pond Site Plan, Vertical Extension
of Intermediate Embankment, Baldwin Power Station.” Drawing No. MSK-19593-2.
Dated July 20, 1999.

Illinois Power Company, Decatur. “Plan and Profile, Vertical Extension of Intermediate
Embankment, Baldwin Power Station.” Drawing No. E-BAL1-C120. Dated January 27,
2000.

Illinois Power Company, Decatur. “Final Outlet Pipe Replacement, Primary Ash Pond,
Baldwin Power Station.” Drawing No. MSK-19593-10. Dated July 22, 1999.
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Harza Engineering Company. “General Layout — Ash Pond No. 2.” Drawing No. E-
BAL1-99-B1490. Dated January 6, 1981.

Illinois Power Company, Decatur. “1991 Control Map, Traverse Around Ash Pond Area,
Baldwin Power Station.” Drawing No. CE-BAL1-01.2-2. Dated August 11, 1995.

Illinois Power Company, Decatur. “General Location of Discharge Sewer Pipe
Replacement, Ash Pond, Baldwin Power Station.” Drawing No. E-BAL1-C56-1. Dated
September 14, 1994,

Illinois Power Company, Decatur. “Plan — Discharge Replacement, Fly Ash Pond,
Baldwin Power Station.” Drawing No. E-BAL1-C56-2. Dated September 14, 1994,

Illinois Power Company, Decatur. “Details Outlet Structure, Discharge Pipe Replacement
of Fly Ash Pond, Baldwin Power Station.” Drawing No. E-BAL1-C56-4. Dated
September 13, 1994.

Illinois Power Company, Decatur. “Flow Diagram, Fly Ash Pond, Baldwin Unit 1, 2 &
3.” Drawing No. E-BAL1-M2425. Dated June 11, 1999.

Illinois Power Company, Decatur. “PRB Coal Conversion Project, Fly Ash Pond — Misc.
Foundations, Baldwin Power Station — Units 1-3. Drawing No. B2226. Dated September
24, 1999.

Illinois Power Company, Decatur. “Primary Ash pond Site Plan, Vertical Extension of
Intermediate Embankment, Baldwin Power Station.” Drawing No. E-BAL1-C1109.

Illinois Power Company, Decatur. “Outlet Pipe Details of North Dike, Ash Pond No. 2.”
Drawing No. E-BAL1-99-B1492. Dated June 6, 1979.

Illinois Power Company. “ Preliminary, Secondary Ash Pond Redirection, Baldwin
Power Station.” Drawing No. CE-BAL1-. Dated June 11, 1996.

Illinois Power Company, Decatur. “Erection Diagram, Final Pond Outlet Structure,
Baldwin Power Station. Drawing No. and date not available.

Illinois Power Company, Decatur. “Topography Survey (1988), Spillway Ash Pond,
Baldwin Power Station.” Drawing No. CE-BAL1-B1509. Dated September 21, 1988.

Illinois Power Company, Decatur. “Cross Sections 77+00 & 80+00, Ash Pond #2 — South
Dike Addition, Baldwin Power Station.” Drawing No. CE-BAL1-B1504-5X. Dated April
18, 1988.

Illinois Power Company, Decatur. “Cross Sections 66+00 to 74+00, Ash Pond #2 — South
Dike Addition, Baldwin Power Station.” Drawing No. CE-BAL1-B1504-4X. Dated April
18, 1988.
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Illinois Power Company, Decatur. “Cross Sections 56+00 to 65+00, Ash Pond #2 — South
Dike Addition, Baldwin Power Station.” Drawing No. CE-BAL1-B1504-3. Dated April
15, 1988.

Illinois Power Company, Decatur. “Cross Sections 42+00 to 47+00, Ash Pond #2 — South
Dike Addition, Baldwin Power Station.” Drawing No. CE-BAL1-B1504-1. Dated April
15, 1988.

Illinois Power Company, Decatur. “Cross Sections, North Dike Extensions — Ash Pond,
Baldwin Power Station,” Drawing No. CE-BAL1-B1488-2. Dated January 16, 1989.

Illinois Power Company, Decatur. “Cross Sections, North Dike Extension — Ash Pond,
Baldwin Power Station.” Drawing No. CE-BAL1-B1488-1. Dated January 16, 1989.

Illinois Power Company, Decatur. “Survey Control Monumentation, Baldwin Power
Station.” Drawing No. DE-BAL1-C04-17. Dated March 6, 1997.

Illinois Power Company, Decatur. “Partial Plot Plan, Pond Ash Piping, Baldwin Unit 1, 2
& 3.” Drawing No. MSK-003. Date unavailable.

Illinois Power Company, Decatur. “Baldwin Sewage Treatment Lagoon, Overall Site
Plan, Baldwin Power Plant.” Drawing No. E-BAL1-C130. Dated May 22, 2000.

Illinois Power Company, Decatur. “Modifications to Dusting Embankment, Primary Ash
Pond, Baldwin Power Station.” Drawing No. MSK-26529-1. Dated October 27, 1997.

Illinois Power Company, Decatur. “Site Plan, Secondary Ash Pond Storm Water Dike
and Detention Basin, Baldwin Power Station.” Drawing No. E-BAL-C50. Dated October
31, 1996.
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