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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards of coal combustion residue from the Tennessee
Valley Authority’s Kingston, Tennessee facility in December 2008, which flooded more than
300 acres of land and damaged homes and property, is a wake-up call for diligence on coal
combustion residue disposal units. A first step toward this goal is to assess the stability and
functionality of the ash impoundments and other units, then quickly take any needed corrective
measures.

This assessment of the stability and functionality of the Northeastern Station Bottom Ash Basin
is based on a review of available documents and on the site assessment conducted by Dewberry
personnel on Wednesday, February 16, 2011. We found the supporting technical documentation
insufficient (Section 1.1.3). As detailed in Section 1.2.3, there are two recommendations based
on field observations that may help to maintain a safe and trouble-free operation.

In summary, the Northeastern Station Bottom Ash Basin is rated POOR for continued safe and
reliable operation. This rating is based on the lack of seismic stability studies to determine
structural stability factors of safety for the dam. Upon receipt of data showing adequate
structural soundness under seismic conditions (i.e., 2%, 50-year return period), the rating can be
changed to satisfactory.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is investigating the potential for catastrophic
failure of Coal Combustion Surface Impoundments (i.e., management unit) from occurring at
electric utilities in an effort to protect lives and property from the consequences of a dam failure
or the improper release of impounded slurry. The EPA initiative is intended to identify
conditions that may adversely affect the structural stability and functionality of a management
unit and its appurtenant structures (if present); to note the extent of deterioration (if present),
status of maintenance and/or a need for immediate repair; to evaluate conformity with current
design and construction practices; and to determine the hazard potential classification for units
not currently classified by the management unit owner or by a state or federal agency. The
initiative will address management units that are classified as having a Less-than-Low, Low,
Significant, or High Hazard Potential ranking (for Classification, see pp. 3-8 of the 2004 Federal
Guidelines for Dam Safety).

In early 2009, the EPA sent letters to coal-fired electric utilities seeking information on the safety
of surface impoundments and similar facilities that receive liquid-borne material that store or
dispose of coal combustion residue. This letter was issued under the authority of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
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Section 104(e), to assist the Agency in assessing the structural stability and functionality of such
management units, including which facilities should be visited to perform a safety assessment of
the berms, dikes, and dams used in the construction of these impoundments.

EPA requested that utility companies identify all management units including surface
impoundments or similar diked or bermed management units or management units designated as
landfills that receive liquid-borne material used for the storage or disposal of residuals or by-
products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler
slag, or flue gas emission control residuals. Utility companies provided information on the size,
design, age and the amount of material placed in the units (See Appendix C).

The purpose of this report is to evaluate the condition and potential of residue release from
management units. This evaluation included a site visit. Prior to conducting the site visit, a
two-person team reviewed the information submitted to EPA, reviewed any relevant publicly
available information from state or federal agencies regarding the unit hazard potential
classification (if any) and accepted information provided in person and via telephone
communication with the management unit owner. Also, after the 16 February 2011, field visit
additional information was received on 9 March 2011, by Dewberry & Davis LLC about the
Northeastern Station Bottom Ash Basin that was reviewed and used in preparation of this report.

This report presents the opinion of the assessment team as to the potential of catastrophic failure
and reports on the condition of the management unit(s).

Note: The terms “embankment”, “berm”, “dike” and “dam’ are used interchangeably within
this report, as are the terms “pond”, “basin”, and “impoundment”.

LIMITATIONS
The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion

residue management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS

1.1 CONCLUSIONS

Conclusions are based on visual observations from a one-day site visit, February 16,
2011, and review of technical documentation provided by AEP Public Service
Company of Oklahoma.

1.1.1 Conclusions Regarding the Structural Soundness of the Management
Unit(s)

The structural stability of the dike embankments and spillway cannot be
fully determined based on a review of the engineering data and analyses
provided by the owner’s technical staff. No analyses were performed on
structural stability under seismic loadings. Dewberry engineers did not
observe any structural issues during the site visit.

1.1.2  Conclusions Regarding the Hydrologic/Hydraulic Safety of the
Management Unit(s)

A hydrologic analysis of the Bottom Ash Pond was provided to Dewberry
in June 2011. The analysis demonstrated the pond can retain the 40%
Probable Maximum Flood with a freeboard of 1.5 Ft.

1.1.3  Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The supporting technical documentation is inadequate for structural
stability safety assessments of the Management Unit. Engineering
documentation reviewed is referenced in Appendix A.

1.1.4 Conclusions Regarding the Description of the Management Unit(s)

The description of the management unit provided by the owner was an
accurate representation of what Dewberry observed in the field.

1.1.5 Conclusions Regarding the Field Observations

Dewberry staff was provided access to all areas in the vicinity of the
management unit required to conduct a thorough field observation. The
visible parts of the embankment dikes and outlet structure were observed
to have no signs of overstress, significant settlement, shear failure, or other
signs of instability. Embankments appear structurally sound. There are
no visual indications of unsafe conditions or conditions needing remedial

action.
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1.1.6  Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

The current maintenance and methods of operation appear to be adequate
for the bottom ash management unit. There was no evidence of significant
embankment repairs or prior releases observed during the field inspection.
However, there was indication that significant brushy vegetation and trees
were cleared in the recent past. The remaining stumps and root balls may
become an issue as they decay.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

The surveillance program appears to be adequate. The management unit
dikes are not instrumented. Based on the size of the dikes, the portion of
the impoundment currently used to store wet bottom ash and stormwater,
the history of a current and regular inspection program, installation of a
dike monitoring system is not needed at this time.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

The Management Unit is rated POOR for continued safe and reliable
operation until receipt of the deficient documentation concerning seismic
stability.

1.2 RECOMMENDATIONS

1.2.1 Recommendations Regarding the Structural Soundness of the
Management Unit(s)

It is recommended that AEP perform a seismic analysis of the dikes for
the Bottom Ash pond using a 2%, 50-year ground acceleration value to
determine the Factor of Safety for the impoundment.

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety

None warranted at this time.
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1.2.3 Recommendations Regarding the Maintenance and Methods of Operation
The following recommendations are warranted:
1. Observe remaining tree stumps and root balls for deterioration,

2. Excavate deteriorated organic matter, then fill and compact as
needed with select material with high Bentonite content.

1.2.4 Recommendations Regarding the Surveillance and Monitoring Program

It is recommended that a document outlining maintenance and operations
procedures be developed.

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT
1.3.1 List of Participants

Sam Miller, American Electric Power
William R. Smith, American Electric Power
David Lee, American Electric Power

Gary Merkle, American Electric Power
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1.3.2 Acknowledgement and Signature

We acknowledge that the management unit referenced herein has been
assessed on February 16, 2011.

Andrew Cueto, P.E., PMP
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Northeastern 3 & 4 Station is located southeast of Oologah Oklahoma. The
plant is operated by AEP Public Service Company of Oklahoma. The Bottom Ash
Basin is located south of the generating station. A project site map is provided in
Appendix A —Doc. 02. An aerial photograph of the impoundment is provided in
Appendix A —Doc. 01.
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The Northeastern Station Bottom Ash Basin is sandy clay with trace gravel
embankment that impounds bottom ash and basin water. It was designed in
August 29, 1975 and constructed shortly thereafter in 1979 (Appendix A Doc 2).

The table below provides the dimensions of the embankment:

Table 2.1: Summary of Dam Dimensions and Size
Northeastern Station Bottom Ash Basin
Dam Height (ft) (nominal) 26 feet
Crest Width (ft) 29 to 59 feet
Length (ft) 3670 feet
Side Slopes (upstream) H:V 2.5:1
Side Slopes (downstream) H:V 2.5:1

2.2 COAL COMBUSTION RESIDUE HANDLING
2.2.1 Fly Ash

The Fly Ash disposal process is a dry train procedure. AEP
representatives preferred not to tour the Fly Ash disposal train. However,
they did describe the process as follows:

1. Fly Ash is electrostatically precipitated and conveyed by gravity to
a hopper,

2. The ash is then pneumatically conveyed into a holding silo,

3. The ash is then loaded via gravity feed into trucks (3 party) to be
conveyed to the dry landfill located on the south side of the
facility,

4. The ash is stockpiled at the landfill to be either sold to a 31 party
for beneficial reuse or to be permanently disposed of in the landfill.

2.2.2 Bottom Ash

The Bottom Ash disposal process is a wet train procedure. Process was
inspected on Wednesday, February 16, 2011 and is described herein.

2.2.3 Boiler Slag
The plant does not produce boiler slag.
2.2.4 Flue Gas Desulfurization Sludge

Flue Gas Desulfurization Sludge is not present at this site.
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2.3 SIZE AND HAZARD CLASSIFICATION

The classification for size, based on the height of the dam is “Small”, and based on
the storage capacity is “Small”, in accordance with the USACE Recommended
Guidelines for Safety Inspection of dams ER 1110-2-106 criteria summarized in

Table 2.2a.
Table 2.2a: USACE ER 1110-2-106
Size Classification

Impoundment

Category Storage (Ac-ft) Height (ft)
Small 50 and < 1,000 25 and <40
Intermediate 1,000 and < 50,000 40 and < 100
Large > 50,000 > 100

The State of Oklahoma maintains a Dam Safety program through the Oklahoma
Water Resource Board. The AEP — PSC of Oklahoma, Northeastern 3 & 4 Station
Bottom Ash Basin embankment is not in the National Inventory of Dams and
therefore does not have an established hazard classification. Dewberry conducted a
qualitative hazard classification based on the 2004 Federal Guidelines for Dam
Safety classification system (shown in Table 2.2b).

Table 2.2b: FEMA Federal Guidelines for Dam Safety
Hazard Classification
Loss of Human Life Economic, Environmental,
Lifeline Losses
Low None Expected Low and generally limited to owner
Significant | None Expected Yes
High Probable. One or more Yes (but not necessary for
expected classification)

Loss of human life is not probable in the event of a catastrophic failure of the
embankment and a failure of the embankment is expected to have a low economic
and environmental impact. Therefore, Dewberry evaluated the bottom ash basin as
“low hazard potential”.
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24 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE
UNIT(S) AND MAXIMUM CAPACITY

The data reviewed by Dewberry did not include the volume of residuals stored in
the bottom ash basin at the time of inspection. Table 2.3 values are provided in
Appendix A — Doc 17.

Table 2.3: Maximum Capacity of Unit

Northeastern 3 & 4 Station Bottom Ash Basin
Surface Area (acre) 34.0
Current Storage Capacity (10° cubic yards)® | 237
Current Storage Capacity (acre-feet)" 147
Total Storage Capacity (10° cubic yards) 757
Total Storage Capacity (acre-feet) 469
Crest Elevation (feet) 630.00
Normal Pond Level (feet) 623.00

! Assumes current depth maintained by utility at 623 ft-msl

2.5 PRINCIPAL PROJECT STRUCTURES
2.5.1 Earth Embankment

The Embankment is earthen filled with sandy clay with trace gravel based
on original construction boring data (see Appendix A — Doc
06).Approximate minimum crest width is 30 feet. Approximate
embankment height is 20 feet at the emergency spillway. The
embankment has an inner core anchored into the original ground at a depth
of four (4) feet or to the top of rock, whichever was higher. Earthen
material used in the inner core was classified in the construction
documents as lean clay (CL) according to original specifications. The
remainder of embankment uses material classified as CL, clayey sand
(SC), clayey gravel (GC), or rock.

2.5.2 Outlet Structures

The discharge water generated by the Bottom Ash Basin is generally re-
circulated by the Plant and therefore the Basin does not have a primary
outlet structure.

A reinforced concrete overflow structure, which now serves as an
emergency discharge, is located at the northwest corner of the Bottom Ash
Basin. This structure appears to be in good condition. This structure
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outfalls into a detention basin which directs water beneath the perimeter
road through a culvert to the west and on into Fourmile Creek. Fourmile
Creek then flows into the Verdigris River approximately a mile
downstream. The capacity for the concrete overflow is not known.

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

The AEP Public Service Company of Oklahoma Northeastern 3 & 4 Station is
located directly west of the dam that impounds Oologah Lake, a U.S. Army Corps
of Engineers lake located on the Verdigris River. The Bottom Ash Basin is located
on an unnamed tributary of Fourmile Creek which outfalls into the Verdigris River
approximately a mile downstream.

No information was provided concerning critical infrastructure immediately
downstream along Fourmile Creek and for over five miles downstream on the
Verdigris River. Such data should be included in studies concerning a possible
breach of the embankments.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT UNIT

e Report for the Inspection of the Bottom Ash Pond at Northeastern Station
Reservoir, April 2009, Submitted by Golder Associates, Inc.

e Dam & Dike Inspection Report, Bottom Ash Pond at Northeastern 3 & 4
Power Station, Rogers County, Oklahoma, Inspection Date: September 17,
2009. Prepared by AEP Service Corporation, Civil Engineering

e Final Geotechnical Investigation and Stability Evaluation of Bottom Ash
Pond, March 11, 2010, Submitted by Standard Testing and Engineering
Company.

e Dam & Dike Inspection Report, Bottom Ash Pond at Northeastern 3 & 4
Power Station, Rogers County, Oklahoma, Inspection Date: September 23,
2010. Prepared by AEP Service Corporation, Civil Engineering.

3.2 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

While the State of Oklahoma has a Dam Safety Program that is the responsibility of
the Oklahoma Water Resources Board (OWRB), this embankment is not currently
required to be registered as a dam by the OWRB.

Discharge from the impoundment is regulated by the Oklahoma Department of
Environmental Quality and the impoundment has been issued a National Pollutant
Discharge Elimination System Permit. Permit No. OK0034380 was originally
issued October 1, 1999 and re-issued on December 16, 2006.

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS

Data reviewed by Dewberry did not indicate any spills, unpermitted releases, or
other performance related problems with the dam over the last 10 years.
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

4.1 SUMMARY OF CONSTRUCTION HISTORY
4.1.1 Original Construction

The Northeastern 3 & 4 Station Bottom Ash Basin was constructed in
1979. According to original specifications and documents (see Appendix
A — Doc 06) the embankments consist of lean clay, clayey sand, clayey
gravel, and rock.

The original overflow structure crest elevation was 625.0. (See Appendix
A —Doc 04).

4.1.2  Significant Changes/Modifications in Design since Original Construction

Prior to September 2009, the slope along the eastern portion of the
southern embankment was steepened by the plant in order to provide an
access road along the embankment crest parallel to the railroad track. The
slope angle along the upper 15 feet of the crest in this area (approximately
1,000 feet) is 1:1 instead of the 2.5:1 design slope (H:V).

4.1.3 Significant Repairs/Rehabilitation since Original Construction

Notations have been made in the internal inspection reports over the past
two years (2009 and 2010) of the following repairs / rehabilitation:

e Vegetation clearing
e Repair of eroded gullies on embankment slopes
4.2 SUMMARY OF OPERATIONAL PROCEDURES
4.2.1 Original Operational Procedures

The impoundment was designed and operated for bottom ash
sedimentation and control. The basin receives plant process coal
combustion waste slurry. Treated (via sedimentation) process water is re-
circulated into the plant or discharged through the overflow outlet
structure.

4.2.2 Significant Changes in Operational Procedures and Original Startup

No documents were provided to indicate any operational procedures have
been changed.
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4.2.3 Current Operational Procedures
Current operational process and procedures are as follows:

Bottom ash is wet conveyed to the head of the Bottom Ash Pond. A
significant portion of the ash is deposited via sedimentation in the front
portion of the pond. The Ash is then reclaimed from the pond via front
end loaders and stockpiled for reuse and sale to a 31 party.

Influent proceeds to the remaining portions of the pond where it is
polished (i.e., suspended particles settle out). It is then pumped back into
the Plant’s process water and reused.

4.2.4 Other Notable Events since Original Startup

No additional information was provided to Dewberry of other notable
events that have impacted the impoundment’s operation.
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5.0 FIELD OBSERVATIONS

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Andrew Cueto, P.E., and Kyle Shepard, P.E., performed a site
visit on Wednesday, February 16, 2011 in company with the participants.

The site visit began at 8:30 AM. The weather was cloudy and cool. Photographs
were taken of conditions observed. Please refer to the Dam Inspection Checklist in
Appendix B. Selected photographs are included here for ease of visual reference.
All pictures were taken by Dewberry personnel during the site visit.

The overall assessment of the dam was that it was in satisfactory condition and no
significant findings were noted.

5.2 WEST EMBANKMENT
5.2.1 Crest

The crest of the West Embankment showed no signs of depressions,
tension cracks, or other indications of settlement or shear failure, and
appeared to be in satisfactory condition. A railroad track tops the crest of
the embankment for its entire length. Vegetation is present within the
track’s ballast. Figure 5.2.1-1 shows the conditions of the crest of the
West Embankment.

Figure 5.2.1-1. Photo showing railroad on crest and vegetation on the
inside slope of West Embankment.
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5.2.2 Upstream/Inside Slope

The impoundment’s inside slope is generally grass covered, with the
exception of the railroad track ballast and embankment slope riprap.
Figures 5.2.1-1 and 5.2.2-1 shows these areas.

Figure 5.2.2-1. Inside slope grass and riprap

5.2.3 Downstream/Outside Slope and Toe

There were no observed scarps, sloughs, bulging, cracks, or depressions
indicating slope instability or signs of erosion. The outside slope of the
West Embankment was uniformly graded and covered with mowed grass.
Rock riprap that is part of the toe drain drainage system is visible. The
outside slope and toe appears to be in satisfactory condition. Figures
5.2.3-1 and 5.2.3-2 show the general condition of the outside slope and toe
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Figure 5.2.3-1. West Embankment outside slope condition.

Figure 5.2.3-2. West Embankment toe conditions.
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5.2.4 Abutments and Groin Areas
There were no observed abutments or groins for the West Embankment.
5.3 SOUTH EMBANKMENT
5.3.1 Crest

The crest of the South Embankment showed no signs of depressions,
tension cracks, or other indications of settlement or shear failure, and
appeared to be in satisfactory condition. A railroad track tops the crest of
the embankment for its entire length. Vegetation is present within the
track’s ballast. Figure 5.3.1-1 shows the conditions of the crest of the
South Embankment.

Figure 5.3.1-1. Figure showing the South Embankment crest condition.

5.3.2 Upstream/Inside Slope

The South Embankment’s inside slope is generally grass covered, with the
exception of the access road and embankment slope riprap. Figure 5.3.2-1
shows these areas.

Northeastern 3 & 4 Station 54
AEP Public Services Company of Oklahoma Coal Combustion Residue Impoundment
QOologah, Oklahoma Dam Assessment Report



Figure 5.3.2-1. South Embankment inside slope condition.

5.3.3 Downstream/Outside Slope and Toe

There were no observed scarps, sloughs, bulging, cracks, or depressions
indicating slope instability or signs of erosion. The outside slope of the
South Embankment was uniformly graded and covered with mowed grass.
Rock riprap that is part of the toe drain drainage system is visible at the
toe of slope. The outside slope and toe appears to be in satisfactory
condition. Figure 5.3.3-1 shows the general condition of the outside slope
and toe of the South Embankment.
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Figure 5.3.3-1. Condition of South Embankment outside slope and toe.
5.3.4 Abutments and Groin Areas

The outside slope of the abutments and groin were uniformly graded and
covered with mowed grass. Erosion or uncontrolled seepage was not
observed along either groin. Figures 5.3.4-1 shows the representative
condition of the abutments and groin.

Figure 5.3.4-1. Southern Groin.
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5.4 NORTH EMBANKMENT
54.1 Crest

The crest of the North Embankment showed no signs of depressions,
tension cracks, or other indications of settlement or shear failure, and
appeared to be in satisfactory condition. Two access roads and a railroad
track top the crest of this embankment for nearly its entire length. Figure
5.4.1-1 shows the conditions of the crest of the North Embankment.

Figure 5.4.1-1. North embankment crest with two access roads and
railroad track at the east end

5.4.2 Upstream/Inside Slope

The North Embankment’s inside slope is generally grass covered, with the
exception of the embankment slope riprap. Figure 5.4.2-1 shows these
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Figure 5.4.2-1. Conditions of inside slope of North Embankment.

5.4.3 Downstream/Outside Slope and Toe

There were no observed scarps, sloughs, bulging, cracks, or depressions
indicating slope instability or signs of erosion. The outside slope of the
North Embankment abuts other facilities of the Plant. It is uniformly
graded and covered with mowed grass. This slope appears to be in
satisfactory condition. Figure 5.4.3-1 shows the general condition of the
outside slope of the North Embankment.
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Figure 5.4.3-1. Outside slope of North Embankment.
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5.4.4 Abutments and Groin Areas

There were no observed scarps, sloughs, bulging, cracks, or depressions
indicating slope instability or signs of erosion on the groins of the North
Embankment.

Figure 5.4.4-1. Northern Groin.

5.5 OUTLET STRUCTURES
5.5.1 Overflow Structure

The Overflow Structure is detailed in the original design drawings (See
Appendix A — Doc 9). The structure has a 24-foot wide opening. The
crest elevation is 625.00. The downstream end of the structure has a rock
riprap area 10 feet long by 35 feet wide. There was no sign of debris on
/in the structure and it is anticipated that the structure will operate as
designed when/if the need arises. Doc. 9 and 10 in Appendix A shows the
Overflow Structure.
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Figure 5.5.1-2. Downstream view of Overflow Structure.
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5.5.2 Outlet Conduit

The treated water from the Bottom Ash Basin is generally circulated back
into the plant for reuse. Clear water was observed being re-circulated
back to the Plant during the February 16" site visit.

5.5.3 Emergency Spillway
The overflow structure (Section 5.5.1) serves as the emergency spillway.
5.5.4 Low Level Outlet

No Low Level Outlet is present.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Flood of Record
No documentation has been provided about the flood of record.
6.1.2 Inflow Design Flood

The hydrologic analysis performed on the Bottom Ash Pond provides
inflow design data. The analysis assumes runoff from an area of about
0.31 sq mi (199 acres) flows into the pond plus water pumped from the fly
ash landfill retention basin (Basin C). The area encompasses the power
plant, coal storage area and the bottom ash pond itself. (See Appendix A
Doc 17)

Bottom Ash Pond — Based on Small Size Classification and Low Hazard
Potential Classification, the spillway design flood (SDF) criterion is 50- to
100-year frequency. Existing impoundments should be satisfactory for at
least the lower end of this range. The precipitation depths at the
Northeastern 3 & 4 bottom ash pond, assuming 24-hour duration, are 7.92
inches and 8.85 inches for 50-year frequency and 100-year frequency,
respectively, (Appendix A Doc 17). State regulations specify that a small
dam with a significant hazard rating must hold a rainfall event equal to 40
percent of the Probable Maximum Flood (40% PMF).

6.1.3 Spillway Rating

Spillway hydraulic data is provided in Table 4 of the hydrologic analysis
(Appendix A Doc 17). The maximum discharge rate is 529 cfs. Note the
discharge rate is 0 when the pond is maintained at or below 625.0 ft-msl.

6.1.4 Downstream Flood Analysis
No downstream flood analysis data was provided for review.
6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

The Hydrologic Analysis for Northeastern 3 & 4 Bottom Ash Pond is adequate for
determining the hydrologic safety of the pond.
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Based on the calculations provided in the hydrologic analysis (See Appendix A —
Doc 17) the Bottom Ash Pond can retain the 40% PMF design storm event with a

freeboard of 1.85 ft, as shown in Table 6.1.

Table 6.1 Peak Flood Elevations for Bottom Ash Pond

Initial Elevation Peak Elevation Peak Inflow Peak Outflow

(ft-msl) (ft-msl) (cfs) (cfs)

623.0 627.87 1,490 344
h 625.0 628.15 1,490 396
m Given a crest height of 630.0 ft-msl, a dike failure by overtopping seems
E improbable.
=
Ll
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION
7.1.1 Stability Analyses and Load Cases Analyzed

Stability and load design analyses for the original construction design
were not provided by the utility. Geotechnical boring data for the original
construction were provided (See Appendix A — Doc 6).

A Slope Stability Analysis under steady state conditions was completed by
Standard Testing and Engineering Company in March 2010 for by AEP-
PSC. There was no rapid drawdown or seismic analysis performed. The
pond is situated in an area of 0.1g according to USGS seismicity maps.
The steady state stability analysis safety results are provided below.
Details of the analysis are provided in Appendix A — Document 16.

7.1.2  Design Parameters and Dam Materials

Documentation provided to Dewberry for review was the March 11, 2010
Final Geotechnical Investigation and Stability Evaluation of Bottom Ash
Pond, AEP Northeast Station, Units 3&4 (See Appendix A — Doc. 16).

7.1.3  Uplift and/or Phreatic Surface Assumptions

No documentation of uplift calculations was provided to Dewberry for
review. Based on the geotechnical borings (See Appendix A — Doc. 6),
the initial phreatic surface was assumed to be at the elevation measured in
the borings.

7.1.4 Factors of Safety and Base Stresses

The safety factors computed in the Slope Stability Analysis report (See
Appendix A —Doc. 16) are listed in Table 7.1.4. Note that no seismic
loading analyses were performed.
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Table 7.1.4 Factors of Safety for Northeastern 3 & 4 Bottom Ash Basin

Required Safety
. Computed
. . Soil Factor (US
Loading Condition Average Safety
Property | Army Corps of =
. actor
Engineers)
Steady State 1.5 1.74
Steady State with
Seismic Loading Sélﬁldy 1.0 N/C
High Ground Water Y
g 1.3 N/C
Conditions
Steady State 1.5 1.87
Seismic Loading Cla 1.0 N/C
High Ground Water 4
.. 1.3 N/C
Conditions

7.1.5 Liquefaction Potential

The documentation reviewed by Dewberry did not include an evaluation
of liquefaction potential. Foundation soil conditions do not appear to be
susceptible to liquefaction.

7.1.6  Critical Geological Conditions

There was no documentation provided to Dewberry that included an
evaluation of critical geological conditions.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Structural stability documentation is limited, since no seismic analyses were
performed. With no accompanying information concerning hydrology/hydraulics
and no assessment of seismicity, we consider the supporting technical
documentation to be inadequate.
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7.3 ASSESSMENT OF STRUCTURAL STABILITY

Overall, the visual structural stability of the dam appears to be satisfactory based on
the following observations made during the February 16, 2010 field visit by
Dewberry (See Appendix A — Docs 13, 14, &15 for dam inspection reports):

e The crest appeared free of depressions and no significant vertical or
horizontal alignment variations were observed,

e There were no major scarps, sloughs, or bulging along the embankments,

e Boils, sinks, or uncontrolled seepage were not observed along the slopes,
groins, or toes of the embankments,

e The computed factors of safety (174 to 187 - Appendix A — Doc. 16)
comply with accepted criteria.

However, the lack of non-steady state structural analyses leads to a conclusion of
Poor for structural stability for the embankment.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATING PROCEDURES

The facility is operated as a settling basin and storage of bottom ash deposits for
low volume wastes, bottom ash transport water (Units 3 & 4), coal pile runoff, and
activated sludge-treated sanitary waste. Treated wastewater is evaporated, sent for
further treatment at a WWTP prior to discharge through IMP 102, and land
application to haul roads around Bottom Ash Basin, coal storage pile, and fly ash
disposal basin area.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

While no maintenance plan was supplied to Dewberry for review, based upon
observations made during the February 16, 2010 site visit and discussions with
Plant representatives, dam maintenance appears to be adequate.

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS
8.3.1 Adequacy of Operating Procedures

No documented operational procedures were supplied to Dewberry for
review. However, a verbal description of maintenance procedures and
methods was presented during the site visit.

8.3.2 Adequacy of Maintenance

No record of maintenance was supplied to Dewberry for review.
However, a verbal description of maintenance procedures and methods
was presented during the site visit. It was observed that the existing
operating procedures adequately maintain the Management Unit. It was
recommended that these procedures be documented and put into
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FINAL

9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES

Inspections

The Northeastern 3 & 4 Station inspection procedures state, “Quarterly inspections
shall be completed by Plant personnel and within 24 hours of unusual events, such
as seismic activities or a “significant storm event”. A significant storm event is
defined as three inches or more of rainfall in 24 hours. Inspections should be
documented in accordance to AEP Circular Letter CI-M-CL-010C.”

Dewberry was not provided quarterly inspection reports. Annual inspections are
performed by American Electric Power Service Corporation, Civil Engineering.
Annual reports were provided for 2009 and 2010 (see Appendix A - Docs 14 and
15). A 2009 third party inspection report was also provided (see Appendix A — Doc
13). The inspection reports were comprehensive, with recommendations for
improving operations and maintenance.

9.2 INSTRUMENTATION MONITORING

The Northeastern 3 & 4 Station Bottom Ash Basin embankments have three (3) 2-
boring water level testing points equally spaced along the embankment. Water
level measurements are collected quarterly.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program

Based on the data reviewed by Dewberry, including observations during
the site visit, the inspection program is adequate.

9.3.2 Adequacy of Instrumentation Monitoring Program

The water level monitoring program appears to be adequate for this

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

facility.
Northeastern 3 & 4 Station 9-1
AEP Public Services Company of Oklahoma Coal Combustion Residue Impoundment

QOologah, Oklahoma Dam Assessment Report




APPENDIX A

Document 1

Aerial Map
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APPENDIX A

Document 2

Site Grading Plan 1
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