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GZA Engineers and
GeoEnvironmental, Inc. Scientists

December 6, 2012
GZA File No. 170142.30

Mr. Stephen Hoffman

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, NW
Washington, DC 20460

RE: FINAL Assessment of Dam Safety of Coal Combustion Surface Impoundments at the
Hennepin Power Station

Dear Mr. Hoffman,

In accordance with our proposal 01.P0000177.11 dated March 28, 2011, and U.S. Environmental
Protection Agency (EPA) Contract No. EP10WO001313, Order No. EP-B115-00049,
GZA GeoEnvironmental, Inc. (GZA) has completed our assessment of the Hennepin Power Station
Coal Combustion Waste (CCW) Impoundments located in Hennepin, Illinois. The site visit was
conducted on May 23, 2011. The purpose of our efforts was to provide the EPA with a site specific
assessment 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 Final Report directly to the EPA.

Based on our visual assessment, and in accordance with the EPA’s criteria, the Active East Ash
Pond System, West Ash Pond System, and East Ash Pond System 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 Assessment 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.

-r———"—'—/" l/f (]
_,_,-- '\.‘
‘35 C ol T TS
Doug P on, 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.

Parrick Harrison, P.E.

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

CCW Impoundment
Dynegy Midwest Generation, LLC —Hennepin Power Station Date of Inspection: 5/23/11
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EXECUTIVE SUMMARY

This Assessment Report presents the results of a visual assessment of the Dynegy Midwest
Generation, LLC. (Dynegy) — Hennepin Power Station (HPS) Coal Combustion Waste (CCW)
Impoundments located at 13498 E 800™ Street, Hennepin, lllinois. These assessments were
performed on May 23, 2011 by representatives of GZA GeoEnvironmental, Inc (GZA),
accompanied by representatives of Dynegy.

The HPS is a two-unit coal-fired power plant, with a maximum generating capacity of
approximately 310 Megawatts. Commercial operation of the facility began in the 1950’s.
Earthen and fly ash embankment CCW Impoundments (Active East Ash Pond System, East
Ash Pond System, and West Ash Pond System) were constructed in conjunction with the HPS
facility for the purpose of storing and disposing non-recyclable CCW from the HPS facility
and clarification of water prior to discharge.

The current HPS operations use the Active East Ash Pond (AEAPS) for disposal of CCW
products. The AEAPS consists of three (3) pond units. The first two units, known as the
Primary and Secondary Cells, were designed as two chambered wet ash ponds and placed in
service in 1997. After several years of operation, the Primary Cell’s settling efficiency was
reduced due to ash deposition and a third pond, Pond 2 East (2E) was added to the system in
2010.

There are two impoundments areas at the HPS which have been decommissioned and include:
1) East Ash Pond System Ponds 2 and 4 (EAPS) which are located adjacent to AEAPS and
have been out of service since 1995; and, 2) West Ash Pond System Ponds 1 and 3 (WAPS)
which are located west of the HPS and have been out of service since 1997. Pond 2E was
constructed within the eastern footprint of the decommissioned Pond 2 area of the EAPS.
The remaining portion of the Pond 2 area of the EAPS has being permitted as a dry fly ash
landfill facility.

Process water and sluiced CCW are currently discharged into the Primary Cell of the AEAPS,
where the CCW is allowed to settle and water is discharged into Pond 2E. Solids are further
settled in Pond 2E prior to water discharge to the adjoining Secondary Cell (refer to Figure 2).
Water flows sequentially through the Primary Cell, Pond 2E, and the Secondary Cell prior to
discharge through a 5 foot stoplog weir structure and into the system outlet works.
The AEAPS final outlet works include a Parshall flume for flow measurement and a final
sampling manhole. Flow is then discharged to the Illinois River through NPDES outfall 003.

For the purposes of this EPA-mandated assessment, the sizes of the impoundments
were based on U. S. Army Corps of Engineers (COE) criteria. Based on the maximum crest
height of 18 feet and a storage volume of approximately 36 acre-feet, the WAPS is classified
as a Small sized structure. Based on the maximum crest height of 52 feet and a storage
volume of approximately 1,560 acre-feet, the AEAPS is classified as an Intermediate sized

CCW Impoundment
Dynegy Midwest Generation, LLC —Hennepin Power Station Dates of Assessment: 5/23/11
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structure. Because there was no pool area associated with the EAPS, no size classification was
estimated for the EAPS.

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 AEAPS,
EAPS and the WAPS 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.

Assessments

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

1. Trees were present along the upstream and downstream slopes;
2. Minor potholes and rutting along the crest gravel access road; and,
3. The stability analysis completed indicates that the 1979 embankments that support the

underlying ash along the Illinois River have a calculated factor of safety less than the
generally accepted value and assumptions in the analysis about subsurface conditions
should be verified.

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

1. Minor potholes and rutting along the crest gravel access road,;
2. Trees were present along the downstream slope of the northern embankment; and,
3. The stability analysis completed indicates that the 1979 embankments that support the

underlying ash along the Illinois River have a calculated factor of safety less than the
generally accepted value.

In general, the overall condition of the WAPS impoundment was judged to be POOR. 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 assessment criteria, the impoundment
has been given a POOR Condition Rating, because complete hydraulic and geotechnical
computations were not provided/available for GZA’s for review. Thus, the stability of the
embankment(s) could not be independently verified. The WAPS impoundment was found to have
the following deficiencies:

1. Thick vegetation and trees along the downstream slopes;

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

CCW Impoundment
Dynegy Midwest Generation, LLC — Hennepin Power Station Dates of Assessment: 5/23/11
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3. Erosion along the downstream slope of the northern embankment;
4. No seepage and/or stability analysis has been performed for the WAPS; and

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

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.

Studies and Analyses

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

1. Conduct an analysis of the hydraulic/hydrologic condition of the WAPS 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. Perform a complete structural and seepage stability analysis of the WAPS impoundment
including static, seismic and liquefaction loading.

3. Generate a remedial design to address the inadequate factor of safety along the northern
embankment of the EAPS and AEAPS adjacent to the Illinois River.

Recurrent Operation & Maintenance Recommendations

GZA recommends the following operation and maintenance level activities:

1. Increased mowing of the grasses on the embankments to facilitate assessments and reduce
the risk of burrowing animals;

2. Repair wave action erosion on the downstream slope of the WAPS;

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

4, 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.

CCW Impoundment
Dynegy Midwest Generation, LLC — Hennepin Power Station Dates of Assessment: 5/23/11
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1. Pending the results of the hydraulic/hydrologic analysis, modify the design or
operation of the WAPS to provide adequate capacity.

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

3. Based on the geotechnical results for the EAPS and AEAPS embankments, which
produced inadequate minimum factors of safety, develop design modifications for
those embankments along the Illinois River. These improvements are to result in the
embankments meeting generally accepted factors of safety and protect the slope from
future erosion.

Alternatives

There are no practical alternatives to the repairs itemized above.
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1.0 DESCRIPTION OF PROJECT
11 General
111 Authority

The United States Environmental Protection Agency (EPA), has retained
GZA GeoEnvironmental, Inc. (GZA) to perform a visua assessment and develop a report of
conditions for the Dynegy Midwest Generation,LLC, (Dynegy, Owner) Hennepin Power Station
(HPS, Site) Coal Combustion Waste (CCW) Impoundments in Putnam County, Illinois.
Thisassessment was authorized by the EPA under the authority of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) Section 104(e).
Thisassessment and report were performed in accordance with Request for Quote (RFQ)
RFQ-DC-16, dated March 16, 2011 and EPA Contract No. EP10WO001313, Order No.
EP-B11S-00049. The assessment generaly conformed to the requirements of the Federa
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, assessment, and
mai ntenance data and procedures for the management unit; 3) perform a visual assessment 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) genera; and 6) condition rating.

1 FEMA/ICODS, April 2004: http://www.ferc.gov/industries’hydropower/safety/gui delines/fema-93.pdf

CCW Impoundment
Dynegy Midwest Generation, LLC —Hennepin Power Station Dates of Assessment: 5/23/11
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1.2 Description of Project

1.2.1 Location

The HPS is located in Sections 26 and 27, Township 33 North, Range 2 Weg, in
Putnam County, Illinois at approximately 41°18' 11" N, 89°18'55"W. The HPS is adjacent to the
Illinois River at river mile 211.5, approximately four (4) miles north of Hennepin, Illinois.
The HPS CCW impoundments are located to the east and west of the power plant. A Site locus
of the impoundments and surrounding area is shown in Figure 1. An aeria photograph of the
impoundments and surrounding area is provided as Figure 2. Theimpoundments can be
accessed by vehicles from earthen access roads from the HPS.

1.2.2 Owner/Caretaker

The CCW impoundments are owned by Dynegy Midwest Generation, LLC and
operated by the HPS.

Dam Owner/Caretaker
Dynegy Midwest Generation, LLC, Hennepin Power
Name .
Station
Mailing Address 13498 E 800th St Hennepin, IL 61327
City, State, Zip Hennepin, Illinois 62327
Contact Ted Lindenbusch
Title Managing Director
E-Mail Ted.Lindenbusch@dynegy.com
Daytime Phone 815-339-9210
Emergency Phone 911

1.2.3 Purpose of the Impoundments

The HPS is a two-unit coal-fired power plant, with a maximum generating capacity of
approximately 310 Megawatts. Commercial operation of the facility began in the 1950's.
Earthen and fly ash embankment CCW Impoundments (Active East Ash Pond System, East Ash
Pond System, and West Ash Pond System) were constructed in conjunction with the HPS
facility for the purpose of storing and disposing non-recyclable CCW from the HPS facility and
clarification of water prior to discharge.

The current HPS operations use the Active East Ash Pond (AEAPS) for disposa of
CCW products. The AEAPS consists of three (3) pond units. The first two units, known as the
Primary and Secondary Cells, were designed as two chambered wet ash ponds and placed in
service in 1997. After severa years of operation, the Primary Cell’s settling efficiency was
reduced due to ash deposition and a third pond, Pond 2 East (2E) was added to the system in
2010.

There are two impoundments areas at the HPS which have been decommissioned and
include: 1) East Ash Pond System Ponds 2 and 4 (EAPS) which are located adjacent to AEAPS

CCW Impoundment
Dynegy Midwest Generation, LLC —Hennepin Power Station Dates of Assessment: 5/23/11
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and have been out of service since 1995; and, 2) West Ash Pond System Ponds 1 and 3 (WAPS)
which are located west of the HPS and have been out of service since 1997. Pond 2E was
constructed within the eastern footprint of the decommissioned Pond 2 area of the EAPS.
The remaining portion of the Pond 2 area of the EAPS will be operated as a dry fly ash landfill
facility. Impoundments that are not formally closed through the state and can impound water
are within the purview of the EPA’ s assessment criteria

Process water and sluiced CCW are currently discharged into the Primary Cell of the
AEAPS, where the CCW is alowed to settle and water is discharged into Pond 2E. Solids are
further settled in Pond 2E prior to water discharge to the adjoining Secondary Cell (refer to
Figure 2). Water flows sequentialy through the Primary Cell, Pond 2E, and the Secondary Cell
prior to discharge through a 5 foot stoplog weir structure and into the system outlet works.
The AEAPS final outlet works include a Parshal flume for flow measurement and a fina
sampling manhole. Flow isthen discharged to the Illinois River through outfall 003.

1.2.4 Description of the EAPS Impoundment and Appurtenances

The EAPS was designed by Illinois Power Company. However, available information
regarding the original design and/or construction of the EAPS was limited to drawings related to
subsequent embankment modifications and references in various documents prepared by Civil &
Environmental Consultants, Inc. (CEC) for the design and congtruction of Pond 2E.
Thefollowing description of the EAPS is based on the limited available information and
observations made by GZA during our Site visit.

Based on the available information, the embankments surrounding the EAPS were
constructed in three phases. The originad embankments were constructed in 1958, with
subsequent modifications in 1978 and 1989. The original embankments were constructed to
about elevation 474 feet (MSL) and the north, east and west sides of the EAPS were tied into the
bluff on the south side which is aso the northern embankment of the Primary and Secondary
Cells. In 1978, the embankments were raised to elevation 484 feet (MLS), and to elevation
494 feet (MLS) in 1989. Typica sections of the 1989 embankment extensions are shown on
Figures3 and 4.

Borings were performed in 2009 by CEC in the area of the EAPS as part of the design
for Pond 2E. Seven of the borings were drilled through the top of the 1989 embankment
(at approximate elevation 494 (MLS)) and two borings through the 1978 embankment
(at approximate elevation 484 (MLS)). The borings encountered gravelly clays and sands
interbedded with layers of loose to medium dense sand, gravel and gravelly sands and clays;
stiff to very siff sandy and silty clays; and loose to very loose, moist to wet, laminated silt with
zones of fly ash with a consistency of fine and/or silty sand. There was no evidence that the
impoundment embankments were built over wet ash or slag. Several other borings drilled in the
EAPS disposal area encountered CCW materials to depths ranging from about 24 to 35 feet
below the existing surface grades or elevations ranging about 456 to 453 (MSL), respectively.
The boring locations are provided on Figure 5.

The original embankment slopes of the EAPS were variable and appear to have been
constructed with downstream and upstream slopes that range from approximately 2.5H:1V to
about 1.5H:1V. The EAPS crest length is approximately 1 mile with a maximum height (from
the lowest downstream toe elevation to the crest of the impoundment) of approximately 52 feet

CCW Impoundment
Dynegy Midwest Generation, LLC —Hennepin Power Station Dates of Assessment: 5/23/11
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corresponding to a crest elevation of 494.0 (MSL). The upstream and downstream slopes of the
raised embankments sections were constructed at approximately 2.5H:1V.

A dry ash landfill has been constructed on the western portion of the Pond 2 area of the
EAPS. The landfill has been constructed with a liner placed on the existing ash fill that was
subsequently covered with severa feet of ash during construction of Pond 2E. The landfill is
permitted to extend to a height of 66 feet above the current embankment corresponding to an
elevation of approximately 560 feet (MSL). Please note that the embankments of the EAPS are
not regulated as a dam by the Illinois Department of Water Resources.

1.25 Description of the AEAPS Primary Cell, Secondary Cell and Appurtenances

The embankments of the Primary Cell and Secondary Cells were designed by Illinois
Power Company. The following description of the impoundment is based on information
provided in various lllinois Power Company Drawings and Documents, various Design
Documents prepared by Civil & Environmental Consultants, Inc. (CEC), other information
received from HPS, and observations made by GZA during our Site visit.

The AEAPS Primary and Secondary Cells are located east of the HPS and were
originally constructed by reshaping an area that was an existing gravel pit to form the current
surface impoundment. The ground elevation surrounding most of gravel pit at the time of
construction was described to be equa to or greater than the maximum elevation proposed for
the impoundments. The northeast corner of the impoundment however required the construction
of an embankment with a portion of it being approximately 20 feet above the existing ground
level. This area was described as having uneven natural terrain and was stabilized by leveling
the existing ground surface and adding fill to the leveled elevation. The natural slopes in this
area gave the northeast corner a height of about 32 feet.

The AEAPS Primary and Secondary Cells function as sedimentation basins for coal
combustion wastes (CCW) including bottom ash, fly ash, miscellaneous station low volume
waste, and coal pile runoff streams which are piped from the plant and discharged into the
impoundment. Fly ash is conditioned and transported dry to the primary cell. The CCW enters
the Primary Cell through two 12 inch diameter HDPE pipes and two 10 inch diameter steel pipes
which are located near the northeast corner of the Primary Cell. Miscellaneous station low
volume waste streams and coal pile runoff also enter the Primary Cell to the west of the
northeast corner. The CCW settles in the Primary Cell and flow through the pond is discharged
into Pond 2E through an 18 inch diameter reinforced concrete pipe (RCP) outlet structure which
islocated near the northeast corner of the Primary Cell.

The Secondary Cell receives flow from Pond 2E through a 24 inch diameter RCP which
is located near the northwest corner of the Secondary Cell. Flow from the Secondary Cell is
discharged through a five foot stop log weir structure into a 36 inch diameter RCP which
conveys the flows into the final outlet works and into the Illinois River through outfall structure
003. The locations of the discharge pipes and structures are shown in Figure 6. Details of the
discharge pipes and structures are shown on Figures 7 and 8. Prior to the construction of Pond
2E, flow through the Primary Cell was discharged into the Secondary Cell through a five-foot
stoplog decant structure. The decant structure was abandoned as part of the construction of
Pond 2E.
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The AEAPS Primary and Secondary Cedls consist of sand and gravel earthen
embankments with a crest length of approximately 0.6 miles and 0.4 miles, respectively and a
maximum height (from the lowest downstream toe elevation to the crest of the impoundment) of
approximately 32 feet corresponding to a crest elevation of 494.0 Mean Sea Level (MSL).
Thebottom of the impoundments is at approximately Elevation 4580 (MSL).
The embankments of the cells were constructed in 1995 and 1996 and placed in service in 1997
with 4-foot horizontal to one-foot vertical (4H:1V) upstream and downstream slopes consisting
of native sand and gravel materials. There was no evidence that the impoundment embankments
were built over wet ash or slag. A 4-foot thick clay liner was constructed on the bottom of the
cells and up the upstream side slopes of the cells to a height of approximately 20 feet above the
base of the impoundments. The upper 12 feet of the upstream slopes were not lined at the time
of the initia construction. After construction, operating water levels in the cells were
maintained at or below the top elevation of the clay liner. Over the next several years, CCW
filled the Primary Cell to levels that required that the upstream liner be raised to provide full
depth operating levels for CCW transport, clarification and deposition. The liner in both cells
was raised in 2003 by extending the existing liner up the upstream slopes from the origina
20 foot level an additional 12 feet to the top of the crest. The construction of the extended liner
consisted of 45-mil HDPE geomembrane over a 12-inch layer of compacted clay. A typica
section for the liner extension is shown in Figure 9.

The intermediate embankment between the AEAPS Primary and Secondary Cells is
regulated by the Illinois Department of Transportation, Division of Water Resources
(IDOT/DWR) as asmall-size, Class |11 dam under permit no. 21922, issued November 10, 1994.
According to guidelines established by the DWR, 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.
Classlll structures are those for which failure has a low probability of causing loss of life or
substantia environmental damage.

Instrumentation near the AEAPS Primary and Secondary Cells include six groundwater
monitoring wells, numbered 12 through 16, which are located as shown on Figure 6.

1.2.6 Description of the AEAPS Pond 2E and A ppurtenances

Pond 2E was constructed within the footprint of the eastern portion of Pond 2 of the
EAPS and follows the same history as the EAPS, as discussed in Section 1.2.4, until 20009.
Construction of Pond 2E began in 2009 and was completed in 2010. CCW flows are discharged
directly from the Primary Cell into Pond 2E along with surface water runoff from EAPS Pond 2.
Flow is routed from the Primary Cell through Pond 2E and into the Secondary Pond before
discharging to the Illinois River through the system outlet works. According to HPS personnel,
Pond 2E was designed to increase the efficiency of the existing pond system by adding
additional storage and settling capacity. The associated design plans and calculations for a dry
ash landfill which would be located on the EAPS west of Pond 2E have been submitted to IEPA
Bureau of Land Management. It should be noted that a landfill permit approval is not required.
Once the dry ash landfill has been constructed, Pond 2E will provide sediment control, storm
flow storage, and |eachate detention.

Pond 2E is located on the eastern portion of the decommissioned EAPS Pond 2 and was
constructed by excavating and removing a portion of the ash fill. Flow is routed from the
AEAPS Primary Cell to Pond 2E through an 18 inch diameter reinforced concrete pressure pipe
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(RCPP) discharge culvert which was installed during the construction of Pond 2E. Operationa
flows exit Pond 2E through the principal spillway, a 2-foot wide by 1-foot tall orifice, of Pond
2E’'s concrete outlet structure. The concrete outlet structure includes an auxiliary spillway
which is a 3-foot wide by 1-foot tall weir, and an emergency spillway which is a 6-foot by
4-foot drop inlet. The principal and auxiliary spillways were designed to pass the 100-year
frequency storm without the emergency spillway functioning. Flows through all three spillways
are discharged through a 24-inch diameter RCP into the Secondary Cell.

Pond 2E’'s earth embankment structure is approximately 11 feet to 52 feet high and
1300 feet long. It has a crest elevation of approximately 494 feet (MLS) and an upstream face
with a 3H:1V (horizontal: vertical) dope. A 60-mil smooth HDPE geomembrane was installed
on the bottom and upstream slopes of Pond 2E. The liner aso caps the underlying ash along the
eastern portion of the former ash impoundment. A concrete culvert and headwalls were
installed on the southwest side of Pond 2E to alow inflow from the Primary Cell. A gate valve
was instaled on the Primary Cell headwall to provide flow contral, if required, for repairs.
A plan view and typical sections of the Pond 2E embankments and other details are provided on
Figures7 and 8.

Instrumentation near the AEAPS Pond 2E includes groundwater monitoring wells,
numbered 12 through 16, which are located as shown on Figure 6.

1.2.7 Description of the WAPS Impoundment and A ppurtenances

The WAPS is located to the west of the HPS and based on available records was
designed by Illinois Power Company. The following description of the impoundment is based
on information provided on various Illinois Power Company drawings, information received
from Dynegy and observations made by GZA during our site visit. Information for the original
design and construction of the WAPS was limited to drawings which were prepared for the 1989
raise of the origina impoundment embankments.

The origina WAPS was constructed in 1950's and designated as Ponds 1 and 3.
The ponds appear to have been constructed as unlined earthen embankments which consist of
sand and gravel materials. The north embankment of WAPS abuts the south bank of the Illinois
River. The general height of the origina embankments (from the lowest downstream toe
€levation to the top of the impoundment) was about 10 feet, corresponding to a crest elevation of
460.0 (MSL). The WAPS embankments were raised in 1989 by adding an average of 5 feet of
new fill to the existing embankments, increasing the crest elevation to 465.0 (MSL). There was
no evidence that the impoundment embankments were built over wet ash or slag. The perimeter
of the WAPS was also extended at that time to enclose Ponds 1 and 3 into a single pond. The
crest length of the combined pondsis about 1.2 miles. The WAPS was decommissioned in 1995
and was not receiving or discharging flows at the time of GZA'’s site visit. The WAPS is not
regulated as a dam by the IDNR.

Instrumentation near the WAPS includes groundwater monitoring wells numbered as follows,
21 through 27, 31 through 36 and, L1 and L4, which are located as shown on Figure 10. The
wells are monitored quarterly and as a condition of the 1996 IEPA approved Closure Work Plan
(CWP) for the WAPS.
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1.2.8 Operations and Maintenance

The impoundments are operated and maintained by HPS personnel. Operation of the
Primary Cell, Secondary Cell and Pond 2E includes periodic adjustment of the decant elevations
and includes monitoring of groundwater and repair of the gravel access roads as heeded.

Discharges of the HPS facility are regulated by the EPA under the National Pollutant
Discharge Elimination System (NPDES) Permit No. 1L0001554. A portion of outer
embankments of Primary and Secondary Cell of the AEAPS are considered to be a dam that is
regulated by the Illinois Department of Natural Resources, Office of Water Resources under
permit number DS2004119. As part of the dam permit, there is an Operation and Maintenance
Plan that was developed for the Primary and Secondary Cells. That plan includes regular
mowing, vegetation management, semi-annual assessments, and assessments by a register
professional engineer every 5 years.

An operation and maintenance plan was developed by CEC for Pond 2E. The plan
included information about the frequency and scope of periodic assessments. The plan requires
assessment of the impoundment on a quarterly basis by HPS staff and every 5 years by a
registered professional engineer. The plan also requires maintenance of an emergency
drawdown pump at the facility.

1.2.9 SizeClassification

For the purposes of this EPA-mandated assessment, the sizes of the impoundments were
based on U. S. Army Corps of Engineers (COE) criteria. Based on the maximum crest height of
18 feet and a storage volume of approximately 36 acre-feet, the WAPS is classified as a Small
sized structure. Based on the maximum crest height of 52 feet and a storage volume of
approximately 1,560 acre-feet, the AEAPS is classified as an Intermediate sized structure.
Because there was no pool area associated with the EAPS, no size classification was estimated
for the EAPS.

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.

1.2.10 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 AEAPS,
EAPS and the WAPS would be considered as having a Significant hazard potential. The hazard
potential rating is based on no probable loss of human life due to faillure and the potential
environmental impacts outside of Utility owned property. The hazard rating for the AEAPS
differs from the hazard rating given to the Primary and Secondary Cells by the IDNR due to the
inclusion of Pond 2E in the AEAPS since IDNR rating.
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1.3 Pertinent Engineering Data

1.3.1 DrainageArea

The existing impoundments are surrounded by exterior dikes with crest elevations that
are above the surrounding geographical features. This confines the rainfall sub-basin areas to
the impoundment areas themselves resulting in no additional overland flow being introduced to
the system.

1.3.2 Reservoir

Based on estimates made by GZA? the WAPS has a surface area of 2 acres and a
storage volume of approximately 36 acre feet at a pool elevation of 455.6 feet MSL.
The AEAPS has a surface area of approximately 30 acres and a storage volume of
approximately 1,560 acre feet at a pool elevation of 489.5 feet MSL. The EAPS no longer
actively impounds water and therefore a reservoir volume was not calculated. The pool areas
observed on GZA’s May 23, 2011 Site visit are consistent with the surfaces areas noted above.

1.3.3 Discharges at the Impoundment Sites

According to HPS personnel, under normal operating conditions, approximately
2.4 million gallons of water per day (MGD) are discharged from the Secondary Cell to the
[llinois River.

134 Generd Elevations (feet —MSL)

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

AEAPS Impoundment

Primary Cell

A. Top of Embankment (Minimum) + 494 feet

B. Upstream Water at Time of Assessment + 489.5 feet

C. Downstream Tail Water at Time of Assessment 485.2 feet (Pond 2E)
D. Maximum Pond Water Elevation 489.5 feet

Secondary Céll

A. Top of Embankment (Minimum) * 494 feet

B. Upstream Water at Time of Assessment 479.5 feet

C. Downstream Tail Water at Time of Assessment 448 feet (Illinois River)
D. Maximum Pond Water Elevation 480.5 feet

2 Surface area estimates generated using Google Earth Professional software and available aerial
photographs.
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Pond 2E

A. Top of Embankment (Minimum) +494 feet

B. Upstream Water at Time of Assessment 485.2 feet

C. Downstream Tail Water at Time of Assessment 479.5 feet (Secondary Cell)
D. Maximum Pond Water Elevation 480 feet

EAPS Impoundment

A. Top of Embankment (Minimum) 494 feet

B. Upstream Water at Time of Assessment N/A

C. Downstream Tail Water at Time of Assessment 442 feet

D. Maximum Pond Water Elevation Unknown

WAPS |mpoundment

A. Top of Embankment (Minimum) 465.0 feet
B. Upstream Water at Time of Assessment 455.6 feet
C. Downstream Tail Water at Time of Assessment®  + 448 feet
D. Maximum Pond Water Elevation Unknown

1.3.5 Design and Construction Records and History

The EAPS and WAPS were designed by Illinois Power Company. However, available
information regarding the origina design and/or construction of the EAPS was limited to
drawings related to subsequent embankment modifications and references in various documents
prepared by CEC for the design and construction of Pond 2E. The documentation included
information about the dimensions of the dopes and the materiads used but not about the
construction techniques or quality control during construction.

Construction of Pond 2E was documented in a December 2010 report generated by
CEC. The report included documentation of the excavation of Pond 2E into the existing ash and
construction of the liner on the upstream slopes. The construction did not include modification
of the embankments of the existing pond.

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

The HPS personnel perform visual assessments of the impoundments on a weekly basis
and the assessment results are documented in a field log book. Every 5 years the Primary and
Secondary Cells are inspected by a consulting engineer. GZA was provided with the 5-year
assessments reports from 2001, 2006, and 2010 in Appendix D. The assessment completed
March 29, 2010 was conducted by Mr. Kenneth M. Berry, P.E. of URS and indicated no
deficiencies for the Primary and Secondary Cells at that time. Observed deficiencies at the
WAPS include thick vegetation and trees.

% Downstream tail water elevation based on visual estimates made by GZA during the Site Visit.
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20 ASSESSMENT

21 Visua Assessment

The HSP impoundments were inspected on May 23, 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 weather was partly cloudy with temperatures in the 70°s to 80°s
Fahrenheit. Photographs to document the current conditions of the impoundments were taken
during the assessment and are included in Appendix E. The water levels in the impoundments
at the time of the assessment 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.

With respect to our visual assessment, there was no evidence of prior releases, failures, or
repairs observed by GZA for most of the impoundment areas. It appeared that the downstream
slope of the northwestern embankment of the WAPS had been regraded within the |ast year.

211 EAPS Impoundment General Findings
In general, the HPS EAPS Impoundment was found to be in POOR condition.

Anoveradl 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 Planin Figure 6.

2.1.2 EAPS Upstream Slope (Photos 18, 22, 24, and 74)

The northern portion of the EAPS has been permitted for a dry ash landfill and the
upstream slopes are covered with ash along that portion of the impoundment. The southern
portion of the EAPS that includes the former Pond 4 is no longer active. The upstream
embankments along that portion of the EAPS were generally vegetated with grass that had not
been recently mowed. Treesup to 12 inches in diameter were present on the slope.

2.1.3 EAPS Crest of Impoundment (Photos 32 though 35, 45, 52, 71 through 73)

The crest of the EAPS Impoundment generaly had a gravel access road along the
northern portion of the impoundment. The crest of impoundment had occasional pot holes aong
its entire length. The alignment of the crest appeared generally level, with no large depressions
or irregularities observed. Based on information provided by HPS personnel, the crest elevation
is approximately elevation 494 feet MSL. No significant settlement was observed at the time of
our assessment. There was no water present in the EAPS at the time of our assessment.

2.1.4 EAPS Downstream Slope (Photos 25 through 28, 55 through 57, 69, and 70)

The downstream dope of the impoundment was generally covered in thick grass
vegetation making it difficult to observe during our assessments. In addition, the rough terrain
and steep dopes along the northern portion of the impoundment created a personnel  safety risk
to access the dope. Therefore, our observations along that portion of the impoundment were
limited to that which could be observed from the crest of the 1979 embankment. Trees up to 24
inches in diameter generally characterized northern embankment along the Illinois River. No
grass was present along that portion of the embankment. Thewestern and southwestern
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embankment was generally covered with grass that had not been recently mowed. No unusual
movement or displacement was observed on the lope.

2.1.5 EAPS Discharge Pipes (Photo 44)

The EAPS no longer functions as an active ash impoundment and no CCW sluice piping
is present. Storm water drains have been installed along portions of the perimeter of the
permitted landfill as shown in Photo 44. The drains appeared to be in good condition at the time
of our assessment.

2.1.6 AEAPS Impoundment Genera Findings
In general, the HPS AEAPS Impoundment was found to bein 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 Planin Figur e 6.

2.1.7 AEAPS Upstream Slope (Photos 35 through 43, 45 through 53)

The water surface elevation at the time of assessment was approximately at elevation
489.5 feet, 489.0 feet, and 479.5 feet MSL in the Primary Cell, Pond 2E and Secondary Cell,
respectively. Therefore, the lower portion of the upstream slope was below the water level and
not visible. Where visible, the upstream slope of Pond 2E was covered with a HDPE liner that
was in good condition. The upstream slopes of the Primary and Secondary Cells were generally
covered with grass above the water level.

2.1.8 AEAPS Crest of Impoundment (Photos 35 through 43, 45 through 53)

The crest of the AEAPS Impoundment was generaly covered by a gravel access road.
The crest of impoundment had occasional pot holes along its entire length. The alignment of the
crest appeared generally level, with no large depressions or irregularities observed. Based on
information provided by HPS personnel, the crest elevation is approximately elevation 494 feet
MSL. No significant settlement was observed at the time of our assessment. There was
approximately 4 feet to 14 feet of free board at the time of our assessment.

2.1.9 AEAPS Downstream Slope (Photos 29 through 31)

The AEAPS Impoundment shares a common embankment with the EAPS aong the
western portion of the impoundment and is incised along the southern portion. Therefore, no
downstream slope was visible or present along those portions of the impoundment.
The northern embankment of the impoundment abuts the Illinois River and is characterized by
trees up to 24-inchesin diameter. The eastern embankment was covered with grass that had not
been recently mowed.

2.1.10 AEAPS Discharge Structures (Photos 58 through 68)

GZA observed the outlet structures that transmit flow from the Primary Cell to Pond 2E
and then to the Secondary Cell. Based on our observations, the structures appeared to be in
good condition with no defects noted. GZA aso observed the condition of the decant structure
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in the Secondary Cell and the partial flume. Both structures appeared to be in good condition
based on our observations.

2.1.11 WAPS Impoundment General Findings
In general, the HPS WAPS Impoundment was found to be in POOR condition. An

overal 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 WAPS Upstream Slope (Photos 18, 22, and 24)

The eastern portion of the WAPS has been filled with ash and the upstream slopes along
that portion were not visible. The water surface elevation at the time of assessment was
approximately at elevation 455.6 feet MSL along the western portion of the impoundment.
Therefore, the lower portion of the upstream slope was below the water level and not visible.
Where visible, the upstream slope was generally vegetated with grass that had not been recently
mowed. Trees and shrubs up to 4 inches in diameter were noted along several portions of the
upstream slope.

2.1.13 WAPS Crest of Impoundment (Photos 14 through 20)

The crest of the WAPS Impoundment was generally covered by a gravel access road.
The crest of impoundment had occasional pot holes along its entire length. The alignment of the
crest appeared generally level, with no large depressions or irregularities observed. Based on
information provided by HPS personnel, the crest elevation is approximately elevation 460 feet
MSL. No significant settlement was observed at the time of our assessment. There was
approximately 8 feet of free board at the time of our assessment.

2.1.14 WAPS Downstream Slope (Photos 1 through 13)

The downstream sope of the impoundment was generally wooded aong the northern
portion of the impoundment adjacent to the Illinois River. Trees up to 24-inches in diameter
were present along the downstream slope of the northern embankment. The remaining
embankments were generally covered with grass that had not been recently mowed. Treesup to
12 inches in diameter were noted along the southern embankment and smaller trees and shrubs
were noted along the eastern embankment. There was erosion (likely due to wave action) of the
downstream slope of the northern embankment.

2.1.15 WAPS Discharge Pipes (Photos 21 and 22)

The decant structure for the WAPS Impoundment consists of a 12-inch diameter steel
pipe with atrash rack as shown in Photo 21. The pipe discharges into the Illinois River and the
discharge pipe is shown in Photo 22. The decant and discharge portions of the pipe appeared to
be in good condition at the time of our assessment.

2.2 Caretaker Interview

Maintenance of the impoundments is the responsibility of HPS personnel. GZA met with HPS
personnel and discussed the operations and maintenance procedures, regulatory requirements,
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and the history of the impoundments since their construction. Information gathered during that
discussion isreflected in this report.

2.3 Operation and Maintenance Procedures

As discussed in Section 1.2.7, HPS personnel are responsible for the regular operations and
maintenance of the impoundments. No forma maintenance plan has been developed for the
WAPS and EAPS impoundments. An operation and maintenance plan for the Primary and
Secondary Cells has been developed along with a separate operation and maintenance plan for
Pond 2E. Based on our discussions with HPS personnel, the roadways and slopes are repaired
as needed.

24 Emergency Action Plan

An Emergency Action Plan (EAP) has not been developed for the impoundments.
An emergency action plan is not required for Class Il structure per Illinois regulations. Note
that the hazard potential classification for the damis discussed in Section 1.2.11.

25 Hydrologic/Hydraulic Data

[llinois Power Company performed a hydrologic/hydraulic analysis in 1994 for the AEAP
Primary and Secondary Cells as part of the origina impoundment design. The results are
provided in the “Hennepin Power Station Ash Surface Impoundment, Hydrologic/Hydraulic
Analysis’ report. The analysis was used to determine the maximum discharge rates and water
elevations the facility would obtain and aso to size the discharge piping and determine the
required freeboard.

A hydrologic/hydraulic analysis was a so conducted in 2009 by CEC for the AEAP Primary and
Secondary Cells and for Pond 2E. The results are provided in the ” Engineering Basis of Design,
Application for a Permit to Construct a New L eachate and Storm Water Runoff Collection Pond,
Dynegy — Hennepin Power Station, Hennepin, Illinois’ report. In addition to the HPS operating
flows and the future effects from the new landfill portion of the EAPS, the ponds were
determined by CEC to have sufficient capacity to safdy pass the 24-hour 25-year and the
24-hour 100-year frequency rainfall events with a minimum free-broad of more than 2 feet,

Based on the available information, a hydrologic/hydraulic analysis has not been performed for
the WAPS.

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

Illinois Power Company performed a stability and seepage analysis for the AEAP Primary and
Secondary Cells as part of the original impoundment design. The results are provided in the
“Hennepin Power Station Ash Surface Impoundment, Geotechnical/Structural Design” report.
Based on the results of the stability analysis, the factor of safety was calculated for several load
conditions. The critical load conditions were determined to be the end of construction and rapid
drawdown conditions. Both static and seismic conditions were evaluated. The results indicted
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minimum static and seismic factors of safety of 2.0 and 1.7, respectively for the upstream
embankments and 2.3 and 2.0, respectively for the downstream embankments. The results for
the origina embankments were within the range of acceptable factors of safety for the types of
embankments and load conditions eval uated.

CEC performed a stability analysis for a section of the existing EAPS 1979 embankment as part
of the new landfill design. The 1979 embankment is common to the AEAP and the EAP;
the ponds were separated into different units in association with the construction of
Pond 2E at alater date. Since the embankment is common to both impoundments, we
would expect the CEC analyses for the 1979 embankment for the EAP are to be
applicable to the 1979 embankment for the AEAP. Based on the results provided, the
calculated factor of safety against wedge failure of the 1978 embankment without seismic
loading was 1.009. After submittal of the draft report, Dynegy provided additional analysis and
discussion for the 1978 embankment. The additiona analysis indicated a factor of safety of 1.4
for static loading conditions. Thisresult is less than generally acceptable factors of safety of 1.5
for the types of embankments and load conditions evaluated, in GZA’sopinion. In addition, itis
our opinion that the assumption of the discontinuity of the stream bed deposits in the analysis
should be verified.

No engineering evaluation is available for the WAPS embankments which were designed by
I1linois Power Company.

GZA did not perform an independent assessment of the hydraulics and hydrology for the
impoundments as this was beyond our scope of services.

3.0 ASSESSMENTSAND RECOMMENDATIONS
31 Assessments

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

Trees were present along the upstream and downstream sl opes,
Minor potholes and rutting along the crest gravel access road; and,

The stability analysis completed indicates that the 1979 embankments that support the
underlying ash along the Illinois River have a calculated factor of safety less than the
generally accepted value and assumptions in the analysis about subsurface conditions
should be verified.

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

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

2. Trees were present along the downstream slope of the northern embankment; and,

CCW Impoundment
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3. The stability analysis completed indicates that the 1979 embankments that support the
underlying ash along the Illinois River have a calculated factor of safety less than the
generally accepted value.

In general, the overal condition of the WAPS impoundment was judged to be POOR. 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 assessment criteria, the
impoundment has been given a POOR Condition Rating, because complete hydraulic and
geotechnical computations were not provided/available for GZA’s for review. Thus, the stability
of the embankment(s) could not be independently verified. The WAPS impoundment was found
to have the following deficiencies:

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

Erosion along the downstream slope of the northern embankment;
No seepage and/or stability analysis has been performed for the WAPS; and

o A W NP

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

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.

32 Studies and Analyses

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

1 Conduct an analysis of the hydraulic/hydrologic condition of the WAPS 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. Perform a complete structural and seepage stability analysis of the WAPS impoundment
including static, seismic and liquefaction |oading.

3. Generate aremedia design to address the inadequate factor of safety along the northern
embankment of the EAPS and AEAPS adjacent to the Illinois River.

3.3 Recurrent Operation & Maintenance Recommendations

GZA recommends the following operation and maintenance level activities:

1 Increased mowing of the grasses on the embankments to facilitate assessments and
reduce the risk of burrowing animals;
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2. Repair wave action erosion on the downstream slope of the WAPS,

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

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

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

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

3. Based on the geotechnical results for the EAPS and AEAPS embankments, which
produced inadequate minimum factors of safety, develop design modifications for
those embankments along the Illinois River. These improvements are to result in
the embankments meeting generally accepted factors of safety and protect the slope
from future erosion.

35 Alternatives

There are no practical alternatives to the repairs itemized above.

4.0 ENGINEER'S CERTIFICATION

| acknowledge that the management unit referenced herein, the HPS WAPS, AEAPS, and EAPS
Impoundments have been assessed to be in POOR condition on May 23, 2011.

—_—
k1

# . '
. PR
SN R P
Patrick J. Harrison, P.E.
Senior Consultant
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